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NANO46 GENES AND METHODS TO PREDICT BREAST CANCER OUTCOME

CROSS-REFERENCE TO RELATED APPLICATIONS
[01] This application claims the benefit of U.S. Provisional Application No. 61/650,209,
filed May 22, 2012 and U.S. Provisional Application No. 61/753,673, filed January 17, 2013.
The contents of each of these applications are incorporated herein by reference in their

entireties.

FIELD OF THE INVENTION
[02] This disclosure relates generally to the field of cancer biology, and specifically, to the
fields of detection and identification of specific cancer cell phenotypes and correlation with

appropriate therapies.

BACKGROUND OF THE INVENTION
[03] Current approaches to treating early breast cancer, including adjuvant therapy, have
indeed improved survival and reduced recurrence. However, the risk of recurrence may be
underestimated in some patients, but overestimated in others.
[04] While the risk of recurrence does diminish somewhat over time, ongoing risk has
been observed in many studies, some of them involving tens of thousands of patients with
breast cancer. In fact, some of the patients who experienced recurrence after five years in
these studies had previously been considered "low risk" - for example, their cancer had not
spread to the lymph nodes at the time of their initial diagnosis, or their estrogen receptor
status was positive. In one of these studies, a substantial number of recurrences occurred
more than five years post-treatment. Thus, there is a need in the art to determine risk of

recurrence and determine therapies which reduce that risk and improve overall survival.

SUMMARY OF THE INVENTION
[05] The present invention provides a method of predicting outcome in a subject having
breast cancer comprising: providing a tumor sample from the subject; determining the
expression of the genes in the NANO46 intrinsic gene list of Table 1 in the tumor sample;
measuring the similarity of the tumor sample to an intrinsic subtype based on the expression
of the genes in the NANOA46 intrinsic gene list, wherein the intrinsic subtype consists of at
least Basal-like, Luminal A, Luminal B or HER2-enriched; determining a proliferation score

based on the expression of a subset of proliferation genes in the NANO46 intrinsic gene list;
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determining the size of the tumor, calculating a risk of recurrence score using a weighted sum
of said intrinsic subtype, proliferation score and tumor size; and determining whether the
subject has a low or high risk of recurrence based on the recurrence score. In one
embodiment a low score indicates a more favorable outcome and high score indicates a less
favorable outcome.

[06] The methods of the present invention can include determining the expression of at
least one of, a combination of, or each of, the NANOA46 intrinsic genes recited in Table 1. In
some embodiments, the methods of the present invention can include determining the
expression of at least one of, a combination of, or each of, the NANO46 intrinsic genes
selected from ANLN, CCNE1, CDC20, CDC6, CDCA1, CENPF, CEP55, EXO1, KIF2C,
KNTC2, MELK, MKI67, ORC6L, PTTG1, RRM2, TYMS, UBE2C and/or UBE2T. The
expression of the members of the NANO46 intrinsic gene list can be determined using the
nanoreporter code system (nCounter® Analysis system).

[07] The methods of the present invention can include determining at least one of, a
combination of, or each of, the following: tumor size, tumor grade, nodal status, intrinsic
subtype, estrogen receptor expression, progesterone receptor expression, and HER2/ERBB2
expression

[08] The sample can be a sampling of cells or tissues. The sample can be a tumor. The
tissue can be obtained from a biopsy. The sample can be a sampling of bodily fluids. The
bodily fluid can be blood, lymph, urine, saliva or nipple aspirate.

[09] While the disclosure has been described in conjunction with the detailed description
thereof, the foregoing description is intended to illustrate and not limit the scope of the
disclosure, which is defined by the scope of the appended claims. Other aspects, advantages,
and modifications are within the scope of the following claims.

[10] The patent and scientific literature referred to herein establishes the knowledge that is
available to those with skill in the art. All United States patents and published or unpublished
United States patent applications cited herein are incorporated by reference. All published
foreign patents and patent applications cited herein are hereby incorporated by reference.
Genbank and NCBI submissions indicated by accession number cited herein are hereby
incorporated by reference. All other published references, documents, manuscripts and scientific
literature cited herein are hereby incorporated by reference.

[11]  While this disclosure has been particularly shown and described with references to
preferred embodiments thereof, it will be understood by those skilled in the art that

various changes in form and details may be made therein without departing from the
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scope of the disclosure encompassed by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[12] Figure 1 is a heatmap of the breast cancer intrinsic subtypes and the intrinsic genes of
Table 1.
[13] Figure 2 shows a Kaplan Meier survival curves from a cohort of untreated breast
cancer patients.
[14] Figure 3 shows a Kaplan Meier survival curves from a cohort of node-negative, ER+
Breast Cancer Patients treated with tamoxifen.
[15] Figure 4 shows a 10 Year event probability as a function of ROR Score in ER+,
Node-negative breast cancer patients treated with tamoxifen. The graph shows the sub-
population subtyped as Luminal A or B within this population. RI'S = Recurrence-free
survival; DSS = disease-specific survival
[16] Figure 5 is a schematic of the breast cancer intrinsic subtyping assay.
[17] Figure 6 is a schematic of the algorithm process.
[18] Figure 7 is an illustration showing the hybridization of the CodeSet to mRNA.
[19] Figure 8 is an illustration showing the removal of excess reporters.
[20] Figure 9 is an illustration showing the binding of the reporters to the surface of a
cartridge.
[21] Figure 10 is an illustration showing the immobilization and alignment of a reporter.
[22] Figure 11 is an illustration of data collection.
[23] Figure 12 is an illustration of the nCounter analysis system breast cancer test assay
process.
[24] Figure 13 is an illustration of the nCounter Prep Station.

[25] Figure 14 is an illustration of nCounter Digital Analyzer.

DETAILED DESCRIPTION OF THE INVENTION
[26] The disclosure presents a method of predicting outcome in a subject having breast
cancer comprising: providing a tumor sample from the subject; determining the expression of
the genes in the NANOA46 intrinsic gene list of Table 1 in the tumor sample; determining the
intrinsic subtype of the tumor sample based on the expression of the genes in the NANO46
intrinsic gene list, wherein the intrinsic subtype consists of at least Basal-like, Luminal A,
Luminal B or HER2-enriched; determining a proliferation score based on the expression of a

subset of proliferation genes in the NANOA46 intrinsic gene list; determining the size of the
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tumor, calculating a risk of recurrence score using a weighted sum of said intrinsic subtype,
proliferation score and tumor size; and determining whether the subject has a low or high risk
of recurrence based on the recurrence score. In one embodiment a low score indicates a more
favorable outcome and high score indicates a less favorable outcome.

[27] Intrinsic genes are statistically selected to have low variation in expression between
biological sample replicates from the same individual and high variation in expression across
samples from different individuals. Thus, intrinsic genes are used as classifier genes for
breast cancer classification. Although clinical information was not used to derive the breast
cancer intrinsic subtypes, this classification has proved to have prognostic significance.
Intrinsic gene screening can be used to classify breast cancers into five molecular distinct
intrinsic subtypes, Luminal A (LumA), Luminal B (LumB), HER2-enriched (Her-2-E),
Basal-like, and Normal-like (Perou ef al. Nature, 406(6797):747-52 (2000); Sorlie et al.
PNAS, 98(19):10869-74 (2001)).

[28] A NANO46 gene expression assay, as described herein, can identify intrinsic subtype
from a biological sample, e.g., a standard formalin fixed paraffin embedded tumor tissue.
The methods utilize a supervised algorithm to classify subject samples according to breast
cancer intrinsic subtype. This algorithm, referred to herein as the NANO46 classification
model, is based on the gene expression profile of a defined subset of intrinsic genes that has
been identified herein as superior for classifying breast cancer intrinsic subtypes. The subset
of genes, along with primers target-specific sequences utilized for their detection, is provided
in Table 1. Table 1A provides the sequences of target specific probe sequences for detecting
each gene utilized in Table 1. The sequences provided in Table 1A are merely representative
and are not meant to limit the invention. The skilled artisan can utilize any target sequence-

specific probe for detecting any of (or each of) the genes in Table 1.
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[29] Tablel
REPRESENTATIVE
SEQ SEQ
GENBANK FORWARD
GENE ACCESSION PRIMER ;g. REVERSE PRIMER ;g.
NUMBER : :
NM_020445 AAAGATTCCTGGG | | TGGGGCAGTTCTGTA | 4,
ACTR3B NM_001040135 ACCTGA TTACTTC
ACAGCCACTTTCA 5 | CGATGGTTTTGTACA | 4q
ANLN NM_ 018685 GAAGCAAG AGATTTCTC
CTGGAAGAGTTGA | 3 | GCAAATCCTTGGGC 49
BAG1 NM_004323 ATAAAGAGC AGA
NM_000633 TACCTGAACCGGC 4 | GCCGTACAGTTCCAC |
BCL2 ACCTG AAAGG
BX647539 GCTGGCTGAGCAG | 5 | TTCCTCCATCAAGAG | s
BLVRA AAAG TTCAACA
BC035498 GGCCAAAATCGAC | ¢ | GGGTCTGCACAGAC 5
CCNEL AGGAC TGCAT
BG256659 CTGTCTGAGTGCC 7 | TCCTTGTAATGGGGA | 53
CDC20 GTGGAT GACCA
GTAAATCACCTTC g | ACTTGGGATATGTGA | 54
CDC6 NM_ 001254 TGAGCCT ATAAGACC
GGAGGCGGAAGA g | GGGGAAAGACAAAG | s
CDCA1 NM 031423 AACCAG TTTCCA
GACAAGGAGAAT 10 | ACTGTCTGGGTCCAT | 54
CDH3 BC041846 CAAAAGATCAGC GGCTA
GTGGCAGCAGATC | | | GGATTTCGTGGTGGG | 5
CENPF NM_016343 ACAA TTC
CCTCACGAATTGC 1o | CCACAGTCTGTGATA | &g
CEP55 AB091343 TGAACTT AACGG
CATGAAATAGTGC | |5 | CCATCAACATTCTCT | 5
CXXC5 BC006428 ATAGTTTGCC TTATGAACG
ACACAGAATCTAT | |, | ATCAACTCCCAAAC 60
EGFR NM_005228 ACCCACCAGAGT GGTCAC
GCTGGCTCTCACA 15 | GCCCTTACACATCGG | 4,
ERBB2 NM_001005862 CTGATAG AGAAC
GCAGGGAGAGGA 16 | GACTTCAGGGTGCTG | ¢,
ESR1 NM_001122742 GTTTGT GAC
CCCATCCATGTGA 17 | TGTGAAGCCAGCAA 63
EXOL1 NM_130398 GGAAGTATAA TATGTATC
CTTCTTGGACCTT 18 | TATTGGGAGGCAGG 64
FGFR4 AB209631 GGCG AGGTTTA
GCTACTACGCAGA | g | CTGAGTTCATGTTGC | (5
FOXA1 NM_004496 CACG TGACC
GATGTTCGAGTCA | 5, | GACAGCTACTATTCC | ¢
FOXC1 NM_001453 CAGAGG CGTT
TTCGGCTGGAAGG | ,; | TATGTGAGTAAGCTC | (5
GPR160 AJ249248 AACC GGAGAC
HSPC150 GGAGATCCGTCAA | 5, | AGTGGACATGCGAG 68
(UBE2T) NM_ 014176 CTCCAAA TGGAG
TGGGTCGTGTCAG | 43 | CACCGCTGGAAACT 69
KIF2C NM_006845 GAAAC GAAC
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CGCAGTCATCCAG | ,, | CGIGCACATCCATGA | -,
KNTC2 NM_006101 AGATGTG CCTT
ACTCAGTACAAGA | s | GAGGAGATGACCIT |
KRT14 BC042437 AAGAACCG GCC
GTTGGACCAGTCA | 5 | GCCATAGCCACTGCC | 4,
KRT17 AK095281 ACATCTCTG ACT
TGTGGCTCATTAG | 5, | CTTCGACTGGACTCT | o4
KRTS M21389 GCAAC GT
GACTCCAAGCGCG | ¢ | CAGACATGTTGGTAT | -,
MAPT NM_001123066 | AAAAC TGCACATT
CCACAAAATATTC | ,o | AGGCGATCCTGGGA | s
MDM2 M92424 ATGGTTCTTG AATTAT
CCAGTAGCATIGT | 44 | CCCATTTGTCTGTCT | ¢
MELK NM_014791 CCGAG TCAC
GICTCTGGTAATG | 5, | CTGATGGTIGAGGCT | 47
MIA BG765502 CACACT GTT
GTGGAATGCCTGC | 5, | CGCACTCCAGCACCT | o
MKI67 NM_002417 TGACC AGAC
AGGGGTGCCCTCT | 55 | TCACAGGGTCAAAC | 4
MIPH NM_024101 GAGAT TTCCAGT
CGAGATCGCCAAG | 5, | GATGGTAGAGITCC | g
MMP11 NM_005940 ATGTT AGTGATT
AGCCTCGAACAAT | 5o | ACACAGATGATGGA | ¢
MYC NM_002467 TGAAGA GATGTC
ATCGACTGTGTAA
ACAACTAGAGAA | 36 | AGTAGCTACATCTCC | 82
NATI BC013732 GA AGGTTCTCTG
TITAAGAGGGCAA | 5, | CGGATTTTATCAACG | o
ORC6L NM_014321 ATGGAAGG ATGCAG
TGCCGCAGAACTC | ¢ | CATTTGCCGTCCTTC | g
PGR NM_000926 ACTTG ATCG
CCTCAGATGATGC | 34 | GCAGGTCAAAACTC | g5
PHGDH AK093306 CTATCCA TCAAAG
CAGCAAGCGATGG | 4 | AGCGGGCTTCTGTAA | o
PTTG1 BE904476 CATAGT TCTGA
AATGCCACCGAAG | 4 | GCCTCAGATTTCAAC | o
RRM?2 AK123010 CCTC TCGT
TCGAACTGAAGGC | 45 | CTGCTGAGAATCAA | go
SFRP1 BC036503 TATTTACGAG AGTGGGA
GTCGAAGCCGCAA | 45 | GGAACAAACTGCTC | g
SLC39A6 NM_012319 TTAGG TGCCA
CAAACGTGTGTTC | ,, | ACAGCTCTITAGCAT | g
TMEM45B AK098106 TGGAGG TTGTGGA
TGCCCTGTATGAT | 45 | GGGACTATCAATGIT | g
TYMS BQ56428 GTCAGGA GGGTTCTC
GTGAGGGGTGTCA | 46 | CACACAGTTCACTGC | o,
UBE2C BC032677 GCTCAGT TCCACA
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Table 1a. Probes for detecting NANO46 genes

Gene Name

RefSeq Accession

Target Sequence

SEQ
1D
NO:

ACTR3B

NM_001040135.1

CCAGAAGAAGTTTGTTATAGACGTTGGTTACG
AAAGATTCCTGGGACCTGAAATATTCTTTCAC
CCGGAGTTTGCCAACCCAGACTTTATGGAGTC
CATC

140

ANLN

NM_018685.2

CGTGCCAGGCGAGAGAATCTTCAGAGAAAAA
TGGCTGAGAGGCCCACAGCAGCTCCAAGGTC
TATGACTCATGCTAAGCGAGCTAGACAGCCA
CTTTCAG

141

BAG1

NM_004323.3

CTTCATGTTACCTCCCAGCAGGGCAGCAGTGA
ACCAGTTGTCCAAGACCTGGCCCAGGTTGTTG
AAGAGGTCATAGGGGTTCCACAGTCTTTTCAG
AAAC

142

BCL2

NM_000633.2

CCAAGCACCGCTTCGTGTGGCTCCACCTGGAT
GTTCTGTGCCTGTAAACATAGATTCGCTTTCC
ATGTTGTTGGCCGGATCACCATCTGAAGAGCA
GACG

143

BLVRA

NM_000712.3

TTCCTGAAAAAAGAAGTGGTGGGGAAAGACC
TGCTGAAAGGGTCGCTCCTCTTCACAGCTGGC
CCGTTGGAAGAAGAGCGGTTTGGCTTCCCTGC
ATTCA

144

CCNE1

NM_001238.1

GAGAACTGTGTCAAGTGGATGGTTCCATTTGC
CATGGTTATAAGGGAGACGGGGAGCTCAAAA
CTGAAGCACTTCAGGGGCGTCGCTGATGAAG
ATGCAC

145

CDC20

NM_001255.1

CCCGAGTGGGCTCCCTAAGCTGGAACAGCTA

TATCCTGTCCAGTGGTTCACGTTCTGGCCACA
TCCACCACCATGATGTTCGGGTAGCAGAACA

CCATGT

146

CDC6

NM_001254.3

GGGGAAGTTATATGAAGCCTACAGTAAAGTC
TGTCGCAAACAGCAGGTGGCGGCTGTGGACC
AGTCAGAGTGTTTGTCACTTTCAGGGCTCTTG
GAAGCC

147

CDCA1

NM_145697.1

GCCTGGCGGTGTTTTCGTCGTGCTCAGCGGTG
GGAGGAGGCGGAAGAAACCAGAGCCTGGGA
GATTAACAGGAAACTTCCAAGATGGAAACTT
TGTCTTT

148

CDH3

NM_001793.3

CCCTCGACCGTGAGGATGAGCAGTTTGTGAG
GAACAACATCTATGAAGTCATGGTCTTGGCCA
TGGACAATGGAAGCCCTCCCACCACTGGCAC
GGGAAC

149

CENPF

NM_016343.3

AGAAAATCTTGCAGAGTCCTCCAAACCAACA
GCTGGTGGCAGCAGATCACAAAAGGTCAAAG
TTGCTCAGCGGAGCCCAGTAGATTCAGGCAC
CATCCTC

150

CEPS55

NM_018131.3

GTACTACCGCATTGCTTGAACAGCTGGAAGA
GACAACGAGAGAAGGAGAAAGGAGGGAGCA
GGTGTTGAAAGCCTTATCTGAAGAGAAAGAC
GTATTGAA

151

CXXC5

NM_016463.5

AGCTGCCCTCTCCGTGCAATGTCACTGCTCGT
GTGGTCTCCAGCAAGGGATTCGGGCGAAGAC
AAACGGATGCACCCGTCTTTAGAACCAAAAA
TATTCT

152

EGFR

NM_005228.3

GCAGCCAGGAACGTACTGGTGAAAACACCGC
AGCATGTCAAGATCACAGATTTTGGGCTGGCC
AAACTGCTGGGTGCGGAAGAGAAAGAATACC

153
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ATGCAG

ERBB2

NM_004448.2

TGAAGGTGCTTGGATCTGGCGCTTTTGGCACA
GTCTACAAGGGCATCTGGATCCCTGATGGGG
AGAATGTGAAAATTCCAGTGGCCATCAAAGT
GTTGAG

154

ESR1

NM_000125.2

AGGAACCAGGGAAAATGTGTAGAGGGCATGG
TGGAGATCTTCGACATGCTGCTGGCTACATCA
TCTCGGTTCCGCATGATGAATCTGCAGGGAGA
GGAGT

155

EXO1

NM_006027.3

TGGCCCACAAAGTAATTAAAGCTGCCCGGTCT
CAGGGGGTAGATTGCCTCGTGGCTCCCTATGA
AGCTGATGCGCAGTTGGCCTATCTTAACAAAG
CGGG

156

FGFR4

NM_002011.3

CCCACATCCAGTGGCTGAAGCACATCGTCATC
AACGGCAGCAGCTTCGGAGCCGACGGTTTCC
CCTATGTGCAAGTCCTAAAGACTGCAGACATC
AATAG

157

FOXA1

NM_004496.2

TGGATGGTTGTATTGGGCAGGGTGGCTCCAG
GATGTTAGGAACTGTGAAGATGGAAGGGCAT
GAAACCAGCGACTGGAACAGCTACTACGCAG
ACACGCA

158

FOXC1

NM_001453.1

TTCGAGTCACAGAGGATCGGCTTGAACAACT
CTCCAGTGAACGGGAATAGTAGCTGTCAAAT
GGCCTTCCCTTCCAGCCAGTCTCTGTACCGCA
CGTCCG

159

GPR160

NM_014373.1

GGATTTCAGTCCTTGCTTATGTTTTGGGAGAC

CCAGCCATCTACCAAAGCCTGAAGGCACAGA

ATGCTTATTCTCGTCACTGTCCTTTCTATGTCA
GCAT

160

UBE2T

NM_014176.1

GTGTCAGCTCAGTGCATCCCAGGCAGCTCTTA
GTGTGGAGCAGTGAACTGTGTGTGGTTCCTTC
TACTTGGGGATCATGCAGAGAGCTTCACGTCT
GAAG

161

KIF2C

NM_006845.2

GTTGTCTACAGGTTCACAGCAAGGCCACTGGT
ACAGACAATCTTTGAAGGTGGAAAAGCAACT
TGTTTTGCATATGGCCAGACAGGAAGTGGCA
AGACAC

162

KNTC2

NM_006101.1

AAAAGGTCATAAGCATGAAGCGCAGTTCAGT
TTCCAGCGGTGGTGCTGGCCGCCTCTCCATGC
AGGAGTTAAGATCCCAGGATGTAAATAAACA
AGGCCT

163

KRT14

NM_000526.3

GCAGTCATCCAGAGATGTGACCTCCTCCAGCC
GCCAAATCCGCACCAAGGTCATGGATGTGCA
CGATGGCAAGGTGGTGTCCACCCACGAGCAG
GTCCTT

164

KRT17

NM_000422.1

CTGACTCAGTACAAGAAAGAACCGGTGACCA
CCCGTCAGGTGCGTACCATTGTGGAAGAGGT
CCAGGATGGCAAGGTCATCTCCTCCCGCGAG
CAGGTCC

165

KRT5

NM_000424.2

CTGGTTCTCTTGCTCCACCAGGAACAAGCCAC

CATGTCTCGCCAGTCAAGTGTGTCCTTCCGGA

GCGGGGGCAGTCGTAGCTTCAGCACCGCCTCT
GCCA

166

MAPT

NM_016835.3

GCCGGGTCCCTCAACTCAAAGCTCGCATGGTC
AGTAAAAGCAAAGACGGGACTGGAAGCGATG
ACAAAAAAGCCAAGACATCCACACGTTCCTC
TGCTAA

167
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MDM2

NM_006878.2

GGTGAGGAGCAGGCAAATGTGCAATACCAAC
ATGTCTGTACCTACTGATGGTGCTGTAACCAC
CTCACAGATTCCAGCTTCGGAACAAGAGACC
CTGGTT

168

MELK

NM_014791.2

AGAGACAGCCAACAAAATATTCATGGTTCTT
GAGTACTGCCCTGGAGGAGAGCTGTTTGACT
ATATAATTTCCCAGGATCGCCTGTCAGAAGAG
GAGACC

169

MIA

NM_006533.1

CCGGGGCCAAGTGGTGTATGTCTTCTCCAAGC
TGAAGGGCCGTGGGCGGCTCTTCTGGGGAGG
CAGCGTTCAGGGAGATTACTATGGAGATCTG
GCTGCT

170

MKI67

NM_002417.2

GCTTCCAGCAGCAAATCTCAGACAGAGGTTC
CTAAGAGAGGAGGAGAAAGAGTGGCAACCTG
CCTTCAAAAGAGAGTGTCTATCAGCCGAAGT
CAACATG

171

MLPH

NM_024101.4

GAGGAAGTCAAACCTCCCGATATTTCTCCCTC
GAGTGGCTGGGAAACTTGGCAAGAGACCAGA
GGACCCAAATGCAGACCCTTCAAGTGAGGCC
AAGGCA

172

MMP11

NM_005940.3

AGCAGCCAAGGCCCTGATGTCCGCCTTCTACA
CCTTTCGCTACCCACTGAGTCTCAGCCCAGAT
GACTGCAGGGGCGTTCAACACCTATATGGCC
AGCCC

173

MYC

NM_002467.3

CACCGAGGAGAATGTCAAGAGGCGAACACAC
AACGTCTTGGAGCGCCAGAGGAGGAACGAGC
TAAAACGGAGCTTTTTTGCCCTGCGTGACCAG
ATCCCG

174

NAT1

NM_000662.4

AGCACTTCCTCATAGACCTTGGATGTGGGAGG
ATTGCATTCAGTCTAGTTCCTGGTTGCCGGCT
GAAATAACCTGAATTCAAGCCAGGAAGAAGC
AGCAA

175

ORC6L

NM_014321.2

GACTGTGTAAACAACTAGAGAAGATTGGACA
GCAGGTCGACAGAGAACCTGGAGATGTAGCT
ACTCCACCACGGAAGAGAAAGAAGATAGTGG
TTGAAGC

176

PGR

NM_000926.2

GGGATGAAGCATCAGGCTGTCATTATGGTGTC
CTTACCTGTGGGAGCTGTAAGGTCITCTTTAA
GAGGGCAATGGAAGGGCAGCACAACTACTTA
TGTGC

177

PHGDH

NM_006623.2

GCGACGGCTTCGATGAAGGACGGCAAATGGG
AGCGGAAGAAGTTCATGGGAACAGAGCTGAA
TGGAAAGACCCTGGGAATTCTTGGCCTGGGC
AGGATTG

178

PTTG1

NM_004219.2

CACCAGCCTTACCTAAAGCTACTAGAAAGGC
TTTGGGAACTGTCAACAGAGCTACAGAAAAG
TCTGTAAAGACCAAGGGACCCCTCAAACAAA
AACAGCC

179

RRM2

NM_001034.1

TTCCTTTTGGACCGCCGAGGAGGTTGACCTCT
CCAAGGACATTCAGCACTGGGAATCCCTGAA

ACCCGAGGAGAGATATTTTATATCCCATGTTC
TGGCT

180

SFRP1

NM_003012.3

GTGGGTCACACACACGCACTGCGCCTGTCAGT
AGTGGACATTGTAATCCAGTCGGCTTGTTCTT
GCAGCATTCCCGCTCCCTTCCCTCCATAGCCA
CGCT

181

SLC39A6

NM_012319.2

GATCGAACTGAAGGCTATTTACGAGCAGACT
CACAAGAGCCCTCCCACTTTGATTCTCAGCAG
CCTGCAGTCTTGGAAGAAGAAGAGGTCATGA
TAGCTC

182
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TMEM45B NM_138788.3 CTGGCTGCCCTCAGCATTGTGGCCGTCAACTA | 183
TTCTCTTGTTTACTGCCTTTTGACTCGGATGAA
GAGACACGGAAGGGGAGAAATCATTGGAATT
CAGA

TYMS NM_001071.1 TGCTAAAGAGCTGTCTTCCAAGGGAGTGAAA | 184
ATCTGGGATGCCAATGGATCCCGAGACTTTTT
GGACAGCCTGGGATTCTCCACCAGAGAAGAA
GGGGAC

UBE2C NM_007019.2 GTCTGCCCTGTATGATGTCAGGACCATTCTGC | 185
TCTCCATCCAGAGCCTTCTAGGAGAACCCAAC
ATTGATAGTCCCTTGAACACACATGCTGCCGA
GCTC

[30] Table 2 provides select sequences for the NANO46 genes of Table 1.
[31] Table2

GENBANK
ACCESSION SEQUENCE SEQ
NUMBER ID NO:
NM_020445 CAGCGGCGCIGCGGCGGCICGCGGGAGACGCTIGCGCGCGGGGCTAGCGGGCGGCGGAGCGGACGGCGACG | 93

GGGCGCTICTCGGGCTGCCGGCGEGGGCCGAGCGCCGCGCGTCCCGAGCATGGCAGGCTCCCTGCCTICCCTG
CGIGGTGGACIGTGGCACCGGGTATACCAAGCTIGGCTACGCAGGCAACACTGAGCCCCAGTICATTIATT
CCITCATGTATITGCCATCAGAGAGTCAGCAAAGGTAGTIGACCAAGCTCAAAGGAGAGTIGTIGAGGGGAG
TTGATGACCTTGACTITTITCATAGGAGATGAAGCCATCGATAAACCTACATATGCTACAAAGTGGCCGAT
ACGACATGGAATCATIGAAGACTGGGATICTTATGGAAAGGTITCATGGAGCAAGTGGTITTITAAATATCTT
CGAGCTGAACCTGAGGACCATIATTTITTAATGACAGAACCTICCACTCAATACACCAGAAAACAGAGAGT
ATCITGCAGAAATTATGTITIGAATCATITAACGTACCAGGACTCTACATTGCAGTICAGGCAGIGCIGGC
CTITGGCGGCATICTIGGACATCICGACAAGTGGGTIGAACGTACGTITAACGGGGATAGTCATTGACAGCGGA
GATGGAGTCACCCATGTTATCCCAGTGGCAGAAGGTITATGTAATTGGAAGCTGCATCAAACACATCCCGA
TTGCAGGTAGAGATATITACGTATITCATITCAACAGCTGCTAAGGGAGAGGGAGGTGGGAATCCCICCIGA
GCAGTCACTGGAGACCGCAAAAGCCATTAAGGAGAAATACTGITACATTTIGCCCCGATATAGICAAGGAA
TTTGCCAAGTATGATGIGGATCCCCGGAAGTGGATCAAACAGTACACGGGTATCAATGCGATCAACCAGA
AGAAGTTITIGTTATAGACGTIGGTTACGAAAGATTCCTIGGGACCTIGAAATATICTTIICACCCGGAGTTIGC
CAACCCAGACTITITATGGAGTCCATCTCAGATIGTIGITGATGAAGTAATACAGAACTGCCCCATICGATGTG
CGGCGCCCGCIGTATAAGAATGICGTACTCICAGGAGGCTCCACCATGTTICAGGGATTICGGACGCCGAC
TGCAGAGGGATITGAAGAGAGTGGTIGGATGCTAGGCTGAGGCTCAGCGAGGAGCTCAGCGGCGGGAGGAT
CAAGCCGAAGCCTGIGGAGGTCCAGGTGGTCACGCATCACATGCAGCGCTACGCCGTGIGGTIICGGAGGC
TCCATGCIGGCCICGACTCCCGAGTITCITTCAGGTICTGCCACACCAAGAAGGACTATGAAGAGTACGGGC
CCAGCATCTGCCGCCACAACCCCGTICTITTGGAGICATGICCTIAGTIGICTGCCTGAACGCGTCGTITCGATG
GIGICACGTIGGGGAACAAGTGICCTICAGAACCCAGAGAAGGCCGCCGTICTIGTAAATAGCGACGTICGG
TGTTIGCIGCCCAGCAGCGTGCTTGCATIGCCGGTGCATGAGGCGCGGCGCGGGCCCTTCAGTAAAAGCCA
TTTATCCGIGTGCCGACCGCTIGTICTGCCAGCCTICCICCTICTCCCGCCCTCCICACCCTCGCTCTICCCIC
CICCTCCTCCICCGAGCTGCTAGCTGACAAATACAATTICTGAAGGAATCCAAATGTIGACTTIGAAAATTG
TTAGAGAAAACAACATTAGAAAATGGCGCAAAATCGTITAGGTCCCAGGAGAGAATGTGGGGGCGCAAACC
CITTITCCTICCCAGCCTATITTIGTAAATAAAATGTTITAAACTIGAAATACAAATCGATGTTIATATTIICC
TATCATTITIIGTATITTITIATGGTATITGGTIACAACTGGCTGATACTAAGCACGAATAGATATTIGATGTITATG
GAGTIGCTIGTAATCCAAAGTITTITAATIGTGAGGCATGTICTGATATGTITTATAGGCAAACAAATAAAACA
GCAAACTTITITITGCCACATIGTITIGCTAGAAAATGATTATACTIITATIGGAGTGACATGAAGTITGAACAC
TAAACAGTAATGTATGAGAATTACTACAGATACATGTATCITTITIAGTITITITTIITGITIGAACTITICIGGA
GCIGTTITATAGAAGATGATGGITTIGITGICGGIGAGTIGTTGGATGAAATACTICCTTGCACCATTGTAA
TAAAAGCTGTTAGAATATTTIGTAAATATC

NM_00104013 CAGCGGCGCTIGCGGCGGCICGCGGGAGACGCTGCGCGCGEGGGCTAGCGGGCGGCGGAGCGGACGGCGALCG 94
5 GGGCGCTICTCGGGCTGCCGGCGEGGGCCGAGCGCCGCGCGTCCCGAGCATGGCAGGCTCCCTGCCTICCCTG
CGIGGTGGACIGTGGCACCGGGTATACCAAGCTIGGCTACGCAGGCAACACTGAGCCCCAGTICATTIATT
CCITCATGTATITGCCATCAGAGAGTCAGCAAAGGTAGTIGACCAAGCTCAAAGGAGAGTIGTIGAGGGGAG
TTGATGACCTTGACTITTITCATAGGAGATGAAGCCATCGATAAACCTACATATGCTACAAAGTGGCCGAT
ACGACATGGAATCATIGAAGACTGGGATICTTATGGAAAGGTITCATGGAGCAAGTGGTITTITAAATATCTT
CGAGCTGAACCTGAGGACCATIATTTITTAATGACAGAACCTICCACTCAATACACCAGAAAACAGAGAGT
ATCITGCAGAAATTATGTITIGAATCATITAACGTACCAGGACTCTACATTGCAGTICAGGCAGIGCIGGC
CTITGGCGGCATICTIGGACATCICGACAAGTGGGTIGAACGTACGTITAACGGGGATAGTCATTGACAGCGGA
GATGGAGTCACCCATGTTATCCCAGTGGCAGAAGGTITATGTAATTGGAAGCTGCATCAAACACATCCCGA
TTGCAGGTAGAGATATITACGTATITCATITCAACAGCTGCTAAGGGAGAGGGAGGTGGGAATCCCICCIGA
GCAGTCACTGGAGACCGCAAAAGCCATTAAGGAGAAATACTGITACATTTIGCCCCGATATAGICAAGGAA

10




WO 2013/177245 PCT/US2013/042157

TTTGCCAAGTATGATGIGGATCCCCGGAAGTGGATCAAACAGTACACGGGTATCAATGCGATCAACCAGA
AGAAGTTITIGTTATAGACGTIGGTTACGAAAGATTCCTIGGGACCTIGAAATATICTTIICACCCGGAGTTIGC
CAACCCAGACTITITATGGAGTCCATCTCAGATIGTIGITGATGAAGTAATACAGAACTGCCCCATICGATGTG
CGGCGCCCGCIGTATAAGCCCGAGTTCTITICAGGTICTGCCACACCAAGAAGGACTATGAAGAGTACGGGC
CCAGCATCTGCCGCCACAACCCCGTICTITTGGAGICATGICCTIAGTIGICTGCCTGAACGCGTCGTITCGATG
GIGICACGTIGGGGAACAAGTGICCTICAGAACCCAGAGAAGGCCGCCGTICTIGTAAATAGCGACGTICGG
TGTTIGCIGCCCAGCAGCGTGCTTGCATIGCCGGTGCATGAGGCGCGGCGCGGGCCCTTCAGTAAAAGCCA
TTTATCCGIGTGCCGACCGCTIGTICTGCCAGCCTICCICCTICTCCCGCCCTCCICACCCTCGCTCTICCCIC
CICCTCCTCCICCGAGCTGCTAGCTGACAAATACAATTICTGAAGGAATCCAAATGTIGACTTIGAAAATTG
TTAGAGAAAACAACATTAGAAAATGGCGCAAAATCGTITAGGTCCCAGGAGAGAATGTGGGGGCGCAAACC
CITTITCCTICCCAGCCTATITTIGTAAATAAAATGTTITAAACTIGAAATACAAATCGATGTTIATATTIICC
TATCATTITIIGTATITTITIATGGTATITGGTIACAACTGGCTGATACTAAGCACGAATAGATATTIGATGTITATG
GAGTIGCTIGTAATCCAAAGTITTITAATIGTGAGGCATGTICTGATATGTITTATAGGCAAACAAATAAAACA
GCAAACTTITITITGCCACATIGTITIGCTAGAAAATGATTATACTIITATIGGAGTGACATGAAGTITGAACAC
TAAACAGTAATGTATGAGAATTACTACAGATACATGTATCITTITIAGTITITITTIITGITIGAACTITICIGGA
GCIGTTITATAGAAGATGATGGITTIGITGICGGIGAGTIGTTGGATGAAATACTICCTTGCACCATTGTAA
TAAAAGCTGTTAGAATATTTIGTAAATATC

NM_018685

CICGGCGCTGAAATTCAAATTTIGAACGGCTGCAGAGGCCGAGICCGTCACTIGGAAGCCGAGAGGAGAGGA
CAGCTGGTITGIGGGAGAGITCCCCCGCCTCAGACTICCTIGGTITITITTCCAGGAGACACACTGAGCTGAGAC
TCACTTITIICTICITICCIGAATTITGAACCACCGTITITCCATCGICTICGTAGTICCGACGCCTGGGGCGATGGAT
CCGTITTACGGAGAAACTGCTGGAGCGAACCCGTGCCAGGCGAGAGAATCTICAGAGAAAAATGGCTGAGA
GGCCCACAGCAGCICCAAGGTCTIATGACTCATGCTAAGCGAGCTAGACAGCCACTITITCAGAAGCAAGTAA
CCAGCAGCCCCICICIGGIGGTIGAAGAGAAATCTITGTACAAAACCATCGCCATCAAAAAAACGCTGTICT
GACAACACTGAAGTAGAAGTTICTAACTTGGAAAATAAACAACCAGTTGAGTCGACATCTGCAAAATCTT
GITCTCCAAGICCIGIGICTCCICAGGTGCAGCCACAAGCAGCAGATACCATCAGTIGATTCIGITGCTIGT
CCCGGCATCACTGCTIGGGCATGAGGAGAGGGCTGAACTCAAGATTGGAAGCAACTGCAGCCICCTCAGTT
AAANCACGTATGCAAAAACTTIGCAGAGCAACGGCGCCGTIGGGATAATGATGATATGACAGATGACATIC
CIGAAAGCTCACTCITCTCACCAATGCCATCAGAGGAAAAGGCTGCTTCCCCTCCCAGACCICIGCTITTIC
AAATGCCTICGGCAACICCAGITGGCAGAAGGGGCCGTICTGGCCAATCTITGCTGCAACTATTITGCICCIGG
GAAGATGATGTIAAATCACICATITGCAAAACAAAACAGTIGTACAAGAACAGCCIGGTACCGCITGTTITAT
CCAAATTTTCCICIGCAAGTGGAGCATCTGCTAGGATCAATAGCAGCAGTIGTTAAGCAGGAAGCTACATT
CIGITCCCAAAGGGATGGCGATGCCTCTITIGAATAAAGCCCTIATCCTICAAGTGCTIGATGATGCGICTITITG
GITAATGCCTICAATTTICCAGCICIGTGAAAGCTACTTCICCAGTGAAATCTACTACATCTATCACTGATG
CTAAAAGTTGIGAGGGACAAAATCCTGAGCTACTITCCAAAAACTCCTATTAGTICCICTGAAAACGGGGGT
ATCGAAACCAATTIGTIGAAGTICAACTTTIATCCCAGACAGTTICCATCCAAGGGAGAATTAAGTAGAGAAATT
TGTICTIGCAATCICAATCTAAAGACAAATCTACGACACCAGGAGGAACAGGAATTAAGCCTITITCCIGGAAC
GCTITTGGAGAGCGITGTCAAGAACATAGCAAAGAAAGTCCAGCTCGTAGCACACCCCACAGAACCCCCAT
TATTACTICCAAATACAAAGGCCATCCAAGAAAGATTATTCAAGCAAGACACATICTICATCTACTACCCAT
TTAGCACAACAGCTCAAGCAGGAACGTICAAAAAGAACTAGCATGICTIICGTGGCCGATTTIGACAAGGGCA
ATATATGGAGTGCAGAAAAAGGCGGAAACTCAAAAAGCAAACAACTAGAAACCAAACAGGAAACTCACTG
TCAGAGCACTCCCCTCAAAAAACACCAAGGTGITICAAAAACTCAGTICACTICCAGTAACAGAAAAGGTG
ACCGAAAACCAGATACCAGCCAAAAATTCTAGTACAGAACCTAAAGGTITTCACTIGAATGCGAAATGACGA
AATCTAGCCCTITGAAAATAACATTIGITTITTIAGAAGAGGACAAATCCTTAAAAGTAACATCAGACCCAAA
GGITGAGCAGAAAATTGAAGTGATACGTGAAATTGAGATGAGIGTGGATGATGATGATATCAATAGTICG
AAAGTAATTAATGACCICTICAGIGATIGICCTIAGAGGAAGGTGAACTAGATATGGAGAAGAGCCAAGAGG
AGATGGATCAAGCATTAGCAGAAAGCAGCGAAGAACAGGAAGATGCACTGAATATCTICCTICAATGICTITIT
ACTIGCACCATIGGCACAAACAGITGGIGTIGGTAAGTICCAGAGAGTITAGIGICCACACCTAGACTGGAA
TTGAAAGACACCAGCAGAAGTIGATGAAAGTCCAAAACCAGGAAAATTCCAAAGAACTCGTIGTCCCICGAG
CIGAATCIGGIGATAGCCITGGITCTGAAGATCGTIGATCTTCITTACAGCATTIGATGCATATAGATCICA
AAGATTCAAAGAAACAGAACGTCCATCAATAAAGCAGGTGATIGITCGGAAGGAAGATGTTACTTICAAAA
CIGGATGAAAAAAATAATGCCITIICCITGTICAAGTITAATATCAAACAGAAAATGCAGGAACTCAATAACG
AAATAAATATGCAACAGACAGTGATCTIATCAAGCTAGCCAGGCTICTTAACTIGCTIGIGTIGATGAAGAACA
TGGAAAAGGGTCCCTAGAAGAAGCTGAAGCAGAAAGACTICTTICTAATTGCAACTGGGAAGAGAACACTT
TTGATTGATGAATTGAATAAATTGAAGAACGAAGGACCTCAGAGGAAGAATAAGGCTAGTICCCCAAAGTG
AATTTATGCCATICCAAAGGATCAGITACTTTGICAGAAATCCGCTITGCCTCTAAAAGCAGATTIIGICIG
CAGTACGGTTICAGAAACCAGATGCAGCAAATTACTATTACTIAATTATACTAAAAGCAGGAGCTGAAAAT
ATGGTAGCCACACCATTAGCAAGTIACTITICAAACTCICTITAACGGTIGATGCTCIGACATTCACTACTACAT
TTACTCIGCAAGATGIATCCAATGACTIITGAAATAAATATTIGAAGT TTACAGCTIGGTGCAAAAGAAAGA
TCCCTICAGGCCTITIGATAAGAAGAAAAAAACATCCAAGTCCAAGGCTATTACTCCAAAGCGACTCCTICACA
TCTATAACCACAAAAAGCAACATICATICTITCAGICATGGCCAGTICCAGGAGGTCITAGTIGCTGIGCGAA
CCAGCAACTICGCCCITGITGGATCTTACACATTIATCATTGICITCAGTAGGAAATACTAAGTITTIGTICT
GGACAAGGTCCCCITITTATCIICTITIGGAAGGTICATATTTATTITAAAAATAAAATGTCAAGTIGAATTICC
AGTGITGAAGAAAGAGGTTTITCTAACCATATITGAAGATGITAGIGGITTITGGTGCCTGGCATCGAAGAT
GGIGTIGITCTITITCIGGAAACTGTIATATCTTATTGGACTTIATCCAGATGATGAGAAACGCAAGAATCCCAT
AGGAAGGATAAATCIGGCTAATIGTACCAGICGTCAGATAGAACCAGCCAACAGAGAATTITIGIGCAAGA
CGCAACACTTIITGAATTAATTACTGTCCGACCACAAAGAGAAGATGACCGAGAGACTCITGICAGCCAAT
GCAGGGACACACTCIGTGITACCAAGAACTGGCIGICTGCAGATACTAAAGAAGAGCGGGATCTICTGGAT
GCAAAAACTCAATCAAGTICTIGITGATATICGCCTICTGGCAACCTGATGCTTIGCTACAAACCTATTGGA
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AAGCCTTAAACCGGGAAATTITCCATGCTATCIAGAGGTTITITTIGATGICATCTTAAGAAACACACTTAAGA
GCATCAGATTITIACIGATTIGCATITTATGCTITAAGTACGAAAGGGTITGTIGCCAATATICACTACGTATT
ATGCAGTIATTTATATICITTIIGTATIGTAAAACTITTAACTGATTICIGICATICATCAATGAGTAGAAGTAA
ATACATTIATAGTITIGATITITTGCTAAATCITAATTITAAAAGCCTCATTIITCCTAGAAATCTAATTATTICAGT
TATICATGACAATATITITITAAAAGTAAGAAATTICTGAGITGICTIICITGGAGCIGTAGGTCTITGAAGC
AGCAACGICTTICAGGGGTIGGAGACAGAAACCCATTICTCCAATICTICAGTAGITITITITICGAAAGGCIGIG
ATCATTTIATTGATCGIGATATGACTITGITACTIAGGGTACTGAAAAAAATGTCTAAGGCCTTITACAGAAAC
ATTITTAGTAATGAGGATGAGAACTTITTICAAATAGCAAATATATATIGGCTTAAAGCATGAGGCTGICT
TCAGAAAAGTGATGTIGGACATAGGAGGCAATGIGTIGAGACTITGGGGGTITCAATATITTATATAGAAGAGT
TAATAAGCACATGGTIITACATTTACTICAGCTACTATATATGCAGTIGIGGTGCACATTTTCACAGAATICT
GGCTITCATTAAGATCATTATTITIIGCIGCGIAGCTTACAGACTITAGCATATTAGITTTITCTIACTCCTAC
AAGIGTAAATTGAAAAATCTTITATATTAAAAAAGTAAACTGTTATGAAGCTGCTATGTACTAATAATACT
TTGCTIIGCCAAAGTGITIGGGTTITIGTIIGTITGITIGITTIGITIGITIGITTTIIGGITCATGAACAACAGT
GICTAGAAACCCATTTITGAAAGTIGGAAAATTATTAAGTCACCTIATCACCTITAAACGCCTTITITITTAAAA
TTATAAAATATIGTAAAGCAGGGICICAACTITITAAATACACTITGAACTTCITCICIGAATTATTAAAG
TTCITTATGACCICATITTATAAACACTAAATICTGICACCICCIGICATTTTIATTIITITATTICATTICAAA
TGTATTITITITITCIIGIGCATATTATAAAAATATATTITITATGAGCICTITACTCAAATAAATACCTGTAAATG
TCTAAAGGAAAAAAAAAAAAAANAAA

NM_004323

AGGCCGGGGCGGGGCTIGGGAAGTAGTCGGGCGGGGTITGTGAGACGCCGCGCTCAGCTTICCATCGCTGGGC
GGTICAACAAGIGCGGGCCIGGCTICAGCGCGGGEGEGGCECGGAGACCGCGAGGCGACCGGGAGCGGCTGGGE
TTCCCGGCTIGCGCGCCCTTCGGCCAGGCCGGGAGCCGCGCCAGTICGGAGCCCCCGGCCCAGCGIGGTICCG
CCTICCCICTCGGCGTICCACCTGCCCGGAGTACTGCCAGCGGGCATGACCGACCCACCAGGGGCGCCGLCG
CCGGCGCTCGCAGGCCGCGGATGAAGAAGAAAACCCGGCGCCGCTCGACCCGGAGCGAGGAGTITGACCCG
GAGCGAGGAGITGACCCTGAGIGAGGAAGCGACCTIGGAGTGAAGAGGCGACCCAGAGTGAGGAGGCGACC
CAGGGCGAAGAGATGAATCGGAGCCAGGAGGTGACCCGGGACGAGGAGTCGACCCGGAGCGAGGAGGTGA
CCAGGGAGGAAATGGCGGCAGCTIGGGCTCACCGTIGACTGTCACCCACAGCAATGAGAAGCACGACCTTICA
TGTTACCICCCAGCAGGGCAGCAGTGAACCAGITGICCAAGACCTIGGCCCAGGTTIGTITGAAGAGGTCATA
GGGGTTCCACAGTICITTTCAGAAACTCATATTITAAGGGAAAATCTCTGAAGGAAATGGAAACACCGTTIGT
CAGCACTTGGAATACAAGATGGITGCCGGGICATGTITAATTGGGAAAAAGAACAGTCCACAGGAAGAGGT
TGAACTAAAGAAGTTIGAAACATTIGGAGAAGTICTGIGGAGAAGATAGCTGACCAGCTGGAAGAGTTGAAT
AAAGAGCTTACIGGAATCCAGCAGGGTITITTCIGCCCAAGGATTIGCAAGCTGAAGCTICTCTIGCAAACTIG
ATAGGAGAGTAAAAGCCACAATAGAGCAGTTIATGAAGATCTTIGGAGGAGATIGACACACTGATICCIGCC
AGAAAATTTCAAAGACAGTAGATIGAAAAGGAAAGGCTTGGTAAAAAAGGTTICAGGCATTICCTAGCCGAG
TGTGACACAGTGGAGCAGAACATCTIGCCAGGAGACTIGAGCGGCIGCAGTICTACAAACTTTIGCCCIGGCCG
AGTGAGGIGTAGCAGAAAAAGGCIGTIGCTGCCCTGAAGAATGGCGCCACCAGCTCIGCCGICTCIGGAGC
GGAATTTACCIGATITICTICAGGGCTGCTGGGGGCAACTIGGCCATTTIGCCAATTITICCTACICTICACACT
GGITCTCAATGAAAAATAGTGICITTIGIGATTITIGAGTAAAGCTCCTATCIGTITITICTCCTICIGTICICT
GIGGTTGTACIGTCCAGCAATCCACCITTICTIGGAGAGGGCCACCTCTGCCCAAATTTICCCAGCTGTITT
GGACCTCTIGGGIGCTITTCITTIGGGCTGGTGAGAGCTICTAATTITIGCCTITGGGCCAGITTICAGGITTATAGG
CCCCCTCAGICITCAGATACATGAGGGCTICITIGCTCITGIGATCGTIGTAGTCCCATAGCTIGTAAAACC
AGAATCACCAGGAGGITGCACCTIAGTCAGGAATATTIGGGAATGGCCTAGAACAAGGTGTITTGGCACATAA
GTAGACCACTTIATCCCTCATTGIGACCTAATTCCAGAGCATCIGGCTIGGGITGITGGGITCTIAGACTTITG
TCCICACCTICCCAGTGACCCIGACTAGCCACAGGCCATGAGATACCAGGGGGCCGITCCTITGGATGGAGC
CIGIGGTITGATIGCAAGGCITCCITGTCCCCAAGCAAGTCTTCAGAAGGTTAGAACCCAGTGTIIGACTGAG
TCTGIGCITGAAACCAGGCCAGAGCCATGGATTAGGAAGGGCAAAGAGAAGGCACCAGAATGAGTAAAGC
AGGCAGGTIGGTGAAGCCAACCATAAACTTICTICAGGAGTGACATGIGCTITCCTTICAAAGGCATITITGITA
ACCATATCCTTICIGAGITCTATGITICCITCACAGCTIGTICTATICCATTITTGIGGACTGTCCCCCACCCC
CACCCCATCATTIGITITTAAAAAATTAAGGCCTGGCGCAGCAGCTCATGCCTATAATCCCAGCACTTITIGG
GAGGCTGAGGCGGGCGGATCACTITGAGGCCAGGAGTITTGAGACCAGCCCAGGCAACATAGCAAAACCCCA
TTCIGCTITITAAAAAAAAAAARAAANAARAAATTAGCTIGGCGTAGIGGCATGTGCCTATAATCCCAGCTACT
GGGGAGGCTGAGGCACAAGAATCATTIGAACCTGGGAGGTAGAGGTIGCTGTGAGCCGAGATTACGCCCC
TGCACTCCAGCCIGGGTICACAGAGTGAGACTCCATCTCAGAAAAAAAAAAAATTGAGTCAGGTGCAGTIAG
CICCTTCCTGIAGICCCAGCTACTITGGGAGGCTGAGGCTAGAGGATCACTIGAGCCCAGGAGTITTGAGTC
TAGICTGGGCAACATAGCAAGACCCCATICTCTIAAAATTTAAGTAAGTAAAAGTAGATAAATAAAAAGAAA
AAANAACTGTTIATGIGCTCATCATAAAGTAGAAGAGTIGGITIGCTITITITITITIITITIITTITGGATITAATG
AGGAAATCATTICIGIGGCTICTAGICATAATTITATGCTITAATAACATIGATAGTAGCCCITTGCGCTATAA
CICTACCTAAAGACTCACATCATTTGGCAGAGAGAGAGICGITGAAGTICCCAGGAATTCAGGACTGGGCA
GGITAAGACCICAGACAAGGTAGTAGAGGTAGACTITIGTIGGACAAGGCTCGGGTCCCAGCCCACCGCACCC
CAACTTTAATCAGAGIGGITCACTATIGATCTATTITITIGTIGIGATAGCTGIGIGGCGTGGGCCACAACAT
TTAATGAGAAGTITACIGTIGCACCAAACTIGCCGAACACCATICTAAACTATTCATATATATTAGICATITA
ATTCITACATAACTTIGAGAGGTAGACAGATATICCTITIATTITAGAGATGAGGAAACCAAGAGAACTTAGGT
CATTAGCGCAAGGITGTAGAGTAAGCGGCAAAGCCAAGACACAAAGCTGGGTGGTITTGGTTICAGAGCCA
GIGCTTTITCCCCTCTACTGTACTIGCCTICTCAACCAACACAGGGTTGCACAGGCCCATTICTCIGATTTITITT
TCCICTIGICCICTGCCTICICCCICTAGCTCCCACTITCCICTCIGCICTAGTICATITITITCITTAGAGCAG
CCCGAGTGATCATGAAGTGCAAATCTTIGCCATGICAGTICCCCIGCTTAGAACCCTCCAATGGCTCACTTT
CICITTAGGCAAAAGTICTITACCCCATGCCITCICCCATICTCATCTCAACCCCCTICATITGTIIGGCTIGTIC
TGCIGICAGCCACTCITICTTITICAGGTICCTCAGATGCACTGCACCCTICICCTGCCTIGGGGGICTTITGCICC
TGCTACTACCTCIGCITGAACAGCTCCTICACCITCCTITCCTCCAACCCTACCCTTIGTATAGGTGACTTITT
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GITCATCCTICAGAATTCAACTICACATGTICICTIIGCATGGAGAACCCTCACCTACTIGTIGTTGAGACCCTG
TCCAGCCCCCAGGTGGGATCCTCICTICGACTICCCATACATTTICITICACAGCATITACATAGICCATIGA
TAGTITTACTITGIGGGATTATTITGGTITAATCTITGCCTITTAACACCAGGGTTCCTIGGGTGAAGGAGCTIC
TTTATCITIGGTAACAGCATTATTICAAGCATAACTIGTAATATAGTTATATTACATATATAACATATATA
TATATAACATAACATATATAACATATATAACAAGCATAACTITGITATATAGICTIGTATATAGTAAGACC
TCAATAAATATTITGGAGAACAAAAAAAAAAANAAAA

NM_000633

TTTICIGIGAAGCAGAAGTCTIGGGAATCGATCIGGAAATCCTICCTAATTITTTACTCCCTICTICCCCGCGACT
CCIGATICATIGGGAAGTITCAAATCAGCTATAACTGGAGAGTIGCTGAAGATTIGATGGGATCGTITGCCTT
ATGCATTIIGTITITIGGITTITACAAAAAGGAAACTTGACAGAGGATCATGCTGTACTTAAAAAATACAACAT
CACAGAGGAAGTAGACTGATATTAACAATACTTACTAATAATAACGTGCCICATGAAATAAAGATCCGAA
AGGAATTIGGAATAAAAATTTICCIGCATICTCATGCCAAGGGGGAAACACCAGAATCAAGTIGTICCGCGIGA
TTGAAGACACCCCCTICGTICCAAGAATGCAAAGCACATCCAATAAAATAGCTGGATTIATAACTCCICTICT
TTCICIGGGGGCCGIGGGGTGGGAGCTGGGGCGAGAGGTGCCGTITIGGCCCCCGTIGCTITITCCICTIGGGA
AGGATGGCGCACGCTGGGAGAACAGGGTACGATAACCGGGAGATAGTIGATGAAGTACATCCATTIATAAGC
TGTCGCAGAGGGGCTACGAGTIGGGATGCGGGAGATGTGGGCGCCGCGCCCCCGGGGEGCCGCCCCCGCACT
GGGCATCTTCICCICCCAGCCCGGGCACACGCCCCATCCAGCCGCATCCCGGGACCCGGTCGCCAGGALCC
TCGCCGCIGCAGACCCCGGCTIGCCCCCGGCGCCGCCGCEGGEGCCTGCGCTCAGCCCGGTGCCACCTIGIGG
TCCACCTIGACCCTICCGCCAGGCCGGCGACGACTITCICCCGCCGCTACCGCCGCGACTTCGCCGAGATGIC
CAGCCAGCTGCACCTGACGCCCITCACCGCGCGGGGACGCTITGCCACGGTIGGTIGGAGGAGCICTITCAGG
GACGGGGTGAACTGGGGGAGGATTIGTGGCCITCITIGAGTTCGGTIGGGGTCATGIGTGTIGGAGAGCGTICA
ACCGGGAGATGICGCCCCTGGTGGACAACATCGCCCIGTGGATGACTGAGTACCTIGAACCGGCACCTGCA
CACCTGGATCCAGGATAACGGAGGCTGGGATIGCCTITTGIGGAACTGTACGGCCCCAGCATGCGGCCICTG
TTTGATTIICTCCIGGCIGTCICTGAAGACTCIGCTICAGTITGGCCCIGGTGGGAGCTTGCATCACCCIGG
GIGCCTATCIGGGCCACAAGTGAAGTCAACATGCCTIGCCCCAAACAAATATGCAAAAGGTTCACTAAAGC
AGTAGAAATAATATGCATTGICAGIGATGTACCATGAAACAAAGCTGCAGGCIGTIITAAGAAAAAATAAC
ACACATATAAACATCACACACACAGACAGACACACACACACACAACAATTAACAGICTITCAGGCAAAACG
TCGAATCAGCTATTTACTGCCAAAGGGAAATATCATTITATITTITITACATTATTAAGAAAAAAAGATTTAT
TTATTTAAGACAGTCCCATCAAAACTCCIGTICITIGGAAATCCGACCACTAATTGCCAAGCACCGCTICG
TGTGGCICCACCIGGATGTICTGIGCCIGTAAACATAGATICGCTITICCATGITGITGGCCGGATCACCA
TCTGAAGAGCAGACGGATGGAAAAAGGACCTGATCATTIGGGGAAGCTGGCTTICTIGGCTGCTGGAGGCTG
GGGAGAAGGTIGITCATTCACTIGCATITCTIITGCCCTGGGGGCTGTGATATTAACAGAGGGAGGGTTICCT
GIGGGGGGAAGTCCATGCCTCCCTIGGCCTGAAGAAGAGACTCITTGCATATGACTCACATGATGCATACC
TGGIGGGAGGAAAAGAGTTGGGAACTTICAGATGGACCTAGTACCCACTIGAGATITTICCACGCCGAAGGACA
GCGATGGGAAAAATGCCCITAAATCATAGGAAAGTATTITTITAAGCTACCAATIGTGCCGAGAAAAGCA
TTTTAGCAATTIATACAATATCATCCAGTACCITAAGCCCIGATTIGIGTATATTCATATATTTIGGATAC
GCACCCCCCAACTCCCAATACTIGGCTCIGICTIGAGTAAGAAACAGAATCCICTIGGAACTTGAGGAAGTGA
ACATTTCGGTGACTICCGCATCAGGAAGGCTAGAGITACCCAGAGCATCAGGCCGCCACAAGTGCCIGCT
TTTAGGAGACCGAAGICCGCAGAACCTIGCCTGIGTICCCAGCTTIGGAGGCCTGGTCCTGGAACTGAGCCGG
GGCCCTCACTIGGCCTICCTCCAGGGATGATCAACAGGGCAGTGIGGTCTICCGAATGICTGGAAGCTGATGG
AGCICAGAATTCCACIGTICAAGAAAGAGCAGTIAGAGGGGTGTGGCTGGGCCTIGTCACCCTIGGGGCCCICC
AGGTAGGCCCGITTICACGTIGGAGCATGGGAGCCACGACCCTICITAAGACATGTATCACTGTIAGAGGGA
AGGAACAGAGGCCCTIGGGCCCTTICCTATCAGAAGGACATGGTGAAGGCTGGGAACGTGAGGAGAGGCAAT
GGCCACGGCCCATITIGGCTGTAGCACATGGCACGTITGGCTGIGTGGCCTIGGCCCACCTGTIGAGTTITAA
AGCAAGGCTITTAAATGACTITGGAGAGGGTCACAAATCCTAAAAGAAGCATTGAAGTGAGGTGTICATGGA
TTAATTGACCCCIGICTATGGAATTACATGTAAAACATTATCTIGICACTGTAGTITGGITTTATTTIGAA
AACCTGACAAAAAANAAGTTCCAGGTGIGGAATATGGGGGTTATCTGTACATCCIGGGGCATTAAAAAAA
AAATCAATGGTGGGGAACTATAAAGAAGTAACAAAAGAAGTGACATCITCAGCAAATAAACTAGGAAATT
TTTITTICITCCAGTITITAGAATCAGCCITGAAACATTIGATGGAATAACTCTGIGGCATTATTGCATTATA
TACCATTITATCIGTATITAACTITIGGAATIGTACICIGITCAATGTITTAATGCTIGTGGTITGATATITCGAAA
GCIGCTITAAAAAAATACATGCATCTCAGCGTITITITIGTITITITAATTIGTATTITAGTTATGGCCTATACA
CIATTTGTIGAGCAAAGGTGATCGITTICTGITTIGAGATITTIATCTICTITGATICITCAAAAGCATTCTIGA
GAAGGTGAGATAAGCCCTGAGICICAGCTACCTAAGAAAAACCTGGATGTCACTIGGCCACTGAGGAGCTT
TGTTITCAACCAAGTCATGTGCATITCCACGTCAACAGAATIGTITITATIGTIGACAGITATATICTIGITGICC
CITTIGACCTIGITICITGAAGGITTCCICGICCCTIGGGCAATTICCGCATTITAATTICATGGTATTCAGGAT
TACATGCATGTITIGGITAAACCCATGAGATTCATICAGTTAAAAATCCAGATGGCAAATGACCAGCAGAT
TCAAATCTATGGIGGITTIGACCTITAGAGAGTITIGCITTACGTGGCCIGITTCAACACAGACCCACCCAGA
GCCCTCCTGCCCTCCTITCCGCGGGGGCTTICTICATGGCTIGTICCTITCAGGGICTICCTGAAATGCAGTGGT
GCTITACGCTCCACCAAGAAAGCAGGAAACCIGTIGGTATGAAGCCAGACCTCCCCGGCGGGCCICAGGGAA
CAGAATGATCAGACCITTIGAATGATTICTAATTITITAAGCAAAATATTATTIITATGAAAGGTITACATIGT
CAAAGTGATGAATATGGAATATCCAATCCTIGIGCTIGCTATCCIGCCAAAATCATTITITAATGGAGTCAGTT
TGCAGTATGCTCCACGIGGTAAGATCCICCAAGCTGCTTTAGAAGTAACAATGAAGAACGTIGGACGTTITIT
TAATATAAAGCCIGTITITTIGICTITITGIIGTITGITCAAACGGGATTCACAGAGTATITGAAAAATGTATAT
ATATTAAGAGGTICACGGGGGCTAATTGCTIGGCTIGGCTIGCCTITTIGCIGIGGGGTTITITIGTTACCIGGTITITIT
AATAACAGTAAATGIGCCCAGCCICTIGGCCCCAGAACTGTACAGTATTGIGGCIGCACTTGCTICTAAGA
GIAGTTGATGITGCATITTICCITATTIGITAAAAACATGTITAGAAGCAATGAATGTATATAAAAGCCTCAA
CIAGTCATTTIITITICICCICTICITTIITITTIICATTATATICTAATTATTITIGCAGTITGGGCAACAGAGAAC
CATCCCTATTIITGIATTGAAGAGGGATTCACATCTIGCATICTTIAACTGCTCITTATGAATGAAAAAACAGT
CCTICTGTATGTIACICCTCITTACACTGGCCAGGGTCAGAGTTAAATAGAGTATATGCACTTICCAAATTG
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GGGACAAGGGCTCTAAAAAAAGCCCCAAAAGGAGAAGAACATCTGAGAACCTCCTICGGCCCICCCAGTICC
CICGCTGCACAAATACTCCGCAAGAGAGGCCAGAATGACAGCTIGACAGGGICTATGGCCATCGGGTCGTC
TCCGAAGATTTGGCAGGGGCAGAAAACTCTGGCAGGCTTAAGATTITGGAATAAAGTICACAGAATTAAGGA
AGCACCICAATITAGITCAAACAAGACGCCAACATTICTCICCACAGCTICACTTACCTCICTGIGTITCAGA
TGTIGGCCITCCATITTIATATGIGATICTTIIGTITITATTIAGTAAATGCTTATCATCTAAAGATGTAGCTICIGG
CCCAGTGGGAAAAATTAGGAAGTIGATTATAAATCGAGAGGAGTITATAATAATCAAGATTAAATGTAAATA
ATCAGGGCAATCCCAACACATGTICTAGCTITTCACCICCAGGATCTATIGAGTIGAACAGAATTGCAAATAG
TCTICTATITIGTAATTIGAACTTATCCTAAAACAAATAGTITTATAAATGTIGAACTITAAACTCTAATTAATIC
CAACTGTACTITTAAGGCAGTIGGCTGITTTITAGACTITICTTATCACTTATAGTTAGTAATGTACACCTAC
TCTATCAGAGAAAAACAGGAAAGGCTCGAAATACAAGCCATTCTAAGGAAATTAGGGAGTCAGTITGAAAT
TCTATICIGATCITATICTGIGGIGICITTTGCAGCCCAGACAAATGTIGGTTACACACTTITTTAAGAAAT
ACAATTCTACATTGICAAGCTTATGAAGGTICCAATCAGATCITTATIGTITATICAATITGGATICTTIICA
GGGATTITTITITTTIAAATTATIATGGGACAAAGGACATITGTIIGGAGGGGTIGGGAGGGAGGAAGAATTTT
TAAATGTAAAACATTICCCAAGTTIGGATCAGGGAGITGGAAGTITTICAGAATAACCAGAACTAAGGGTAT
GAAGGACCTGIATIGGGGICGATGTGATGCCTICIGCGAAGAACCTTGTIGTGACAAATGAGAAACATTITITG
AAGTITTGIGGTACGACCTTTAGATTCCAGAGACATCAGCATGGCTCAAAGTGCAGCTCCGTITTIGGCAGTG
CAATGGTATAAATTTCAAGCTGGATATGTCTIAATGGGTATTTAAACAATAAATGTIGCAGTTITAACTAAC
AGGATATTITAATGACAACCTICTIGGTIIGGTAGGGACATCTIGTITICTAAATGTITATTATGTACAATACAG
AAAAAAATTTTATAAAATTAAGCAATGTGAAACTGAATTGGAGAGTGATAATACAAGTCCTTITIAGTICITA
CCCAGTGAATCATICIGTICCATIGICITTGGACAACCATGACCTITGGACAATCATGAAATATGCATCICA
CIGGATGCAAAGAAAATCAGATGGAGCATGAATGGTACIGTACCGGTITCATCTGGACTGCCCCAGAAAAA
TAACTTCAAGCAAACATCCTATCAACAACAAGGTIGITCTIGCATACCAAGCTGAGCACAGAAGATGGGAA
CACTGGTGGAGGATGGAAAGGCTICGCTCAATCAAGAAAATTCTGAGACTATTAATAAATAAGACTGTAGT
GTAGATACTGAGTAAATCCATGCACCTAAACCTITIGGAAAATCTGCCGTIGGGCCCTCCAGATAGCTCAT
TTCATTAAGTTITITCCCICCAAGGTAGAATTIGCAAGAGTGACAGTIGGATTGCATITCTITTGGGGAAGC
TTTICITIIGGTIGGTITIIGTITATIATACCTTICITAAGTITTITCAACCAAGGTTIIGCITITGITTIIGAGITA
CIGGGGITATITTIGITTITAAATAAAAATAAGTGTACAATAAGTIGTITTIGTATTIGAAAGCTITTIGTTAT
CAAGATTITTCATACTITITTACCITICCATGGCICTIITITAAGATIGATACTTIITAAGAGGTIGGCIGATATTIC
TGCAACACTGTACACATAAAAAATACGGTAAGGATACTTTACATGGTITAAGGTAAAGTAAGTCICCAGTT
GGCCACCATTIAGCTIATAATGGCACTTIGTITIGIGITGTIIGGAAAAAGTCACATIGCCATTAAACTTTICCT
TGTICTGICTAGITAATATTGTGAAGAAAAATAAAGTACAGTGIGAGATACIG

BX647539

AATGAGGGTATITATAAACTACTITAAATTATAAAAAGAATGAGACATCAGACTTACAGTITTIGGATACTA
ATTITTTIICACITAACGTITCATTIATGIGATAGGAGITTITCCATCCTATTATACCGCTIGTGCGATICTGATC
TTGGGCACGTTAACCAACCICTTIGITGCCTICGATTITITICTCACCIGTAAAAGTGGGGGTAATCATAATGCT
TACTTAGTAGGATAGCCCTGAAGAATAAGTGACTTAGCGAACATAAATAGCTTACAATAGGGTITTICAGC
ATGGGAAGGATICAGIAAATGTTAGCIGICATCATCACCACCTACAAAGGAAGCAATACTGTGCIGAAAG
TTTTITICCATCATTAATGTAATTTICTATAGTACGATICCCAAGAAGATATTAAAATTATGGAAATAAAGGT
ATTGGTATATTICCTAATTATTITCCTAAAAGATTIGTATTGATAAATATGCTCATICCITCCCITAACGGGAT
GCATTCCAGAAAAACAAGTICAAATGTTAGACAAAGTATCAGAAGGGAAATICTIGTAGCCAGAGAGCTAAA
AATTACAATAGGGTCICTAATTATACTIICAACTITITITITAGGAATAATICTCAGTGIGITITCCCACATIT
CATATGTAATITITITITIITTITIITITITITTIGAGACAGAGCCICGCCCTIGTICACCAGGCTIGGAGTACAGTG
GCGCGATCTCGGCICACTGCAACTTCCACCIGCIGGGTICAAGCAATTICTICTGACCTCAGGTIGATCCAC
CCGCCTCGGCCTICCCAAAGTGCTIGGGATTATAACAGGCGTGGCATGAGTCACCGCGCCCGGCCGATCTITT
ACTITTITATTICITIGTACCCCCIGCCIATCCAGTITAGCATGTIGATTAAAGTCAAAGATTITIGCCACTTIIG
GGCCACATCTIATTAATTTICAICITTIGITATAATIGTATTTAGTITTITGATCTACACTGCTIATTACTCC
CAGICATTTTIITATAGAACTGAAAATCTIGGTAAAATACTICAAAATTGCACTIGACTITICTATGTAGAGGCGA
CACTCCATCAGAACCGTGGGCIGACAGGGAATCCCACTGTGCAGGAGCTGCGCGCATTITCATTTCTGAT
TCTCITIGGCGTIATCCAGGACTCIGATGACATGATCATATATTITIATCAGTAGTAACAGGTTIGGGCCATTIT
GITITTIGTIGGTAAATCATATATTITAAGATITTAGAAATAAGTITGATAGCCATGTATTITGGAATTTIGAA
AAAGACATTGCATTACTCAGCTTICAAATTAAGCTITAATCAAATAGTIGAAACTITICCATTAATGGACAGT
GIATACCTITIITIGIGTATITAAAAAAAAANANCACTGAATATAGTIGCCTITIGTGACAGGGGAGCTTGGTTC
CIGACAATGTICCICITGAGCCTITITITTITTITIITTITGAGATGGAGTCTCACTIGTIGTICACCCAGGCTGGAGT
GCAGTGGCGCCATCTITGGCTCACTGCAACCICCGCCCCCTGGGTITCAAGTGATICTICATTCCICAGCTTIC
CTAAGTAGCTIGGGATTACAGGCACGCACCACCATGACCAGCTIAATTITTATACTITIITAGTAGAGACAGGG
TTTIGCCATIGTIGGCIAGGTITIGGICTCGAACTICCTGACCTCAAGTAATCCACCCACCATGGCCICCCCAA
AGTGCTGGGATTIACAGGCGTGAGCCATITCACCCGGCCTCICTICCGICTTIGAGCTGTGAGGAAATAGC
TACATTACATGAGCTIGCTAGATCIGCCITATGGTCAGAAATGAAGGTTIGAACTICTCAGGAACAGTGACAT
ATATACACACTGATATTTCCAAAGTACAATGCCCCAAATTGATCCACAAAGGAATTAAGGTCATTTGCAA
CAAAATCACAGAATAGTAACAAATAAATAGAAGATAAATATGGCCAGGGATGCTIGCAAACTGATATACTG
CCAAGTTITATCAGITGGGAATCCCAACAGTGAAAAGCATAAAAATGAAAGGAATTITITAAGGAGACTTITITT
ATAGAAGAGTGGGAAGGATTIGGAGGAGCCAACAAGTIGATGGTGAGGCACACAGGGAAGAGCTTICAGTIGGG
CACCATCCCCICICIGGTITGAAGGGGTAGGGAGGGGACCAGAGCTGGGAGGAGGGGGCTGGAATACTGC
TGGAGGAGCCACTICCCITCCAGACCTGCTIGTGGCCATCACAGAATGCAGCCACTGCCAGAGCAGCAGCCC
GAGGAACCAGGCAGGGGGAGCACAAGTACCCTAGCCTCICTICITTICIGTITICTIGCCTGCCGATICTCCTC
CACTGGCTAAACCCAGCTGGATGCTAAGAGTACAGTICAGCCIGCCTGCTGAGGAGGGACCACCAGGGACC
ACCATCAGCAAGGGATICCAATGTICITICIGCCICIGCAGAATGAAGGTITGGGGCGCGGGGGGCGCTCTIAC
TTCITAGGGATATTGIGGGAATAAAAGGAAATAGGCAAAAAATGTTTTITGAAAAACAAAGCACATACTIGC
GCACCCGTGGGCCACTACTIGCTITITTGACCCCTGGCTICTGTTICATGAAGTAATGTCGTIGTCATTCTCTTT
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TTAGGTIGCTACAGGATTTCTITTAGGTIITIGTITITICIGICCACCATATTITICAACTICATIGTIGIGCTGITIGIT
GIGCTAAAACAAATATTTIGCTGATGCCTIGAGTGAATAGTITGAATATITTATATAAGTCAAATTITATACGT
AATGATTITITITCITGTAACTTAGCCGTITIICTCITTTACAAACTCAGAAAACCTCAGACTTTIGAAAAGGCCT
TGAAGTTICCTCACCTIGAAATCTGAGAACTTGGAGCGCCTTAAAAAATCTAAAGGAAAACAAAACAGTGAA
AGAACATGATATAGICAGTIGTAGAGAATAAAATTATTITATGTAATTAATATTIGAGGATGCAGATAACACA
TTGIGAAATCTIGCTIGTAAAAAATCTICGATCIGCIGAAGAAAGATGTITCTCICTAGAGATCTITIGAAAG
CATAATTATIGAGCTITITTAAAATGTTAGAAACAAAAGTTAGACCCACACATATICIGGCGTGIGGAAGAT
TTGCATTICCTTCCCCIGCCCGCCCCGCCCCCACACTITIGTGAGTIGIGCCTGTIGTACGCAGTITCCTIGTAGC
ACTCGGCIGGGCAGAAATCATCTITCAGCACTAAGGGAACATAGTITATGATCIGGACCTICTGGGAGIGG
TCAGTGCCCAAGAACAGGTATGGGACTICCAGAAAGTITCTGCTCICAACCCTATITTIIGAAATAGAGTTACA
CATTIGTICTACAATTATTIGAGITAATAAGCAGCTICTTITCAAACGTGATTATGCCCTICCAAGTTTAAA
TACACTAGACTITAGIGAAAGTAATTGACCTCATCICATTIICTICICCIGTITATATTIAAGATCACTTICAG
TAAAAGGTAGAAGCTITTIGAAGTGGTGAGGAGGAGGTAGAGGAGGGACATAGAGCAGATAGGGGCTGGAA
AGTGGGGTIGAGGAAGAGAGTIGGCITCICITTGGCAGAGTACCAAGGAAAAGCCCTATCTGTACAGAACCT
TTGIGCCIGGGAACTIGATGGCTGCAACCTGAGCCICAACCTAGTITIGCTTGCGGAGCCAGAAGAGAAGC
TAAAAACCTTCAGTTAACCAAGCCAGACACCAAGAAAGTTAAACCGAAAGAGAACCCCCCACCCCCCGCA
AAANAAAGAAGTAAAGTGGGTITAAAGTIGATATCATGTITAGCACAGAAAGAGAACATAAGGGTCATCTAAG
TTCATCIGCCCCCTICITCTATITTICAAGGTGCAGAAACTAAGGCACAAGGGACCCCGTIGTCCTGCICTIGA
TCACATAGCTAGIGGGTIGCCAAGCCAGGTICTAGAACTCTGITCICTIGGGGTCACAGGCTGGCTCTITCATC
CCICTAGAGAGATAGCTCATCIGIGTGCACCTIGAGCCCGTTGIGTITICGGAGTCAAAGCAAATAAAGGCT
CAAACTCCAAGACIGITTIGCAGACCGGCTIGCAGTAGATATGGGGGGAGGAGAAACCTGCTITAAATTIGC
TTCAAGCAAGTIGTTIICIGCAAAGGTIGITGACTITITITICTITITCAACTITCTAGTGAGTICACTGCAGCCIG
AGCIGTTIATTTIGICATTATGCAATAATTICAGGAACTAACTCAAGATICTTICTITITIITAAATTATTITIGTITITA
TTTAGAGACAGAGTCITGCICTGITGCCCAGGCTGGAGTGCAGIGGTIGTIGATCTCGGCTCACTGCAGCCT
CIGCCTCCTGGGTICAAGCAATTICTCATGTICTCAGCCTCCCGAATAGCTGGTATIGCAGGCTICGTGCCAC
CACCCCCTIGCIAATTITITTIGTAATTITTAGTGGAGACACGGTTICGCCATGTIGGCCGGGCTCGICTTGAGC
TCCIGGCCTICAGGTGATCCGCCCGCCICGGCCTICCCAAAGTIGCTIGGGATTGCAGCCGTGAGCCTICCACAC
CCGGCCTATTIIATITATTIITTAAATTGGCTIGCTCTITAGAAAGGCATACCATGTTITCTGGATGGGAAGGCT
TATTAATTICACCCTAATTTAATGTATAAATTIGATGCAATCATAGTICACAGTICCCAGTIGGAATITITITITIAA
CITGGTAAGATIGTICTAAAATTAATGAGAGAACTTIGAATTACCAGGTATTIGAAACACTGTAAAGCCACAA
TCATGTAAACAGTATGITATAACCATGGGAATAGAGGTICTIGTGATACAGCAGAAAAAAGTGAAAAARAAGA
ATAACTGTATTICATAAAAATTTAAATGTIGGAGTCACTGGGGGAAAGGATTAAATATTCGATAATGTAGAA
ACAACTCAACTATTIGGAGAAATGTAAATTTAGAGCCTITATCTCATGCCATATACCAAAATACTIATTIIAG
ATTTIGATTAAAAAATAAAAAAAAAAAAAANANAA

BC035498

GCGGCCGCCAGCGCGGTGTAGGGGGCAGGCGCGGATCCCGCCACCGCCGCGCGCTCGGCCCGCCGACTCC
CGGCGCCGCCGCCGCCACTIGCCGTICGCCGCCGCCGCCTGCCGGGACTGGAGCGCGCCGTICCGCCGCGGAL
AAGACCCTIGGCCICAGGCCGGAGCAGCCCCATICATGCCGAGGGAGCGCAGGGAGCGGGATGCGAAGGAGC
GGGACACCATGAAGGAGGACGGCGGCGCGGAGTICTICGGCTCGCTCCAGGAAGAGGAAGGCAAACGTGAC
CGITTTITTGCAGGATCCAGATGAAGAAATGGCCAAAATCGACAGGACGGCGAGGGACCAGTIGTIGGGAGC
CAGCCTTIGGGACAATAATGCAGICTGTGCAGACCCCTGCTCCCTGATCCCCACACCTGACAAAGAAGATG
ATGACCGGGTTTACCCAAACTCAACGIGCAAGCCTICGGATTATIGCACCATCCAGAGGCTCCCCGCIGLC
TGTACTGAGCTGGGCAAATAGAGAGGAAGTCIGGAAAATCATGTITAAACAAGGAAAAGACATACTTAAGG
GATCAGCACTITCITGAGCAACACCCICTICIGCAGCCAAAAATGCGAGCAATICTITCIGGATITIGGTTAA
TGGAGGIGIGTGAAGICTATAAACTTCACAGGGAGACCTITTACTITGGCACAAGATTTICTITTGACCGGTA
TATGGCGACACAAGAAAATGTITGTAAAAACTCITITACAGCTTATTIGGGATTICATICTITTIATTITIATIGCA
GCCAAACTTGAGGAAATCTATCCICCAAAGTITGCACCAGTTIGCGTATGTGACAGATGGAGCITGTICAG
GAGATGAAATICTCACCATGGAATTAATGATTATGAAGGCCCITAAGTIGGCGTTITAAGTICCCCTIGACTAT
TGTGICCIGGCTIGAATGTATACATGCAGGTTGCATATCTAAATGACTTACATGAAGTGCTACTGCCGCAG
TATCCCCAGCAAATCITTATACAGATIGCAGAGCTIGITGGATCICTIGIGTICCIGGATGTIGACIGCCTITIG
AATTTICCITATGGTATACTIGCTIGCTICGGCCITGIATCATTTICICGICATCIGAATTGATGCAAAAGGT
TTCAGGGTIATCAGTGGTIGCGACATAGAGAACTIGTGICAAGIGGATGGITCCATITTIGCCATGGTTATAAGG
GAGACGGGGAGCTCAAAACTGAAGCACTTCAGGGGCGTICGCTIGATGAAGATGCACACAACATACAGACCC
ACAGAGACAGCTITIGGATTTGCTGGACAAAGCCCGAGCAAAGAAAGCCATGTIGTCIGAACAAAATAGGGC
TTCICCICICCCCAGIGGGCTICCICACCCCGCCACAGAGCGGTAAGAAGCAGAGCAGCGGGCCGGARAATG
GCGTGACCACCCCATCCTICTCCACCAAAGACAGTITIGCGCGCCTIGCTCCACGTICICTICTGICTIGTITGC
AGCGGAGGCGTGCGTITGCTIITTACAGATATCIGAATGGAAGAGTGTITTICTICCACAACAGAAGTATTIC
TGTGGATGGCATCAAACAGGGCAAAGTIGITTIITATIGAATGCTITATAGGTITITIITTAAATAAGTGGGT
CAAGTACACCAGCCACCTCCAGACACCAGTIGCGIGCTCCCGATGCTGCTATGGAAGGTGCTACTTGACCT
AAGGGACTCCCACAACAACAAAAGCTIGAAGCTIGTIGGAGGGCCACGGIGGCGIGGCTICTCCTCGCAGGTG
TTCIGGGCTICCGITGTIACCAAGTGGAGCAGGTIGGTIGCGGGCAAGCGTITGTGCAGAGCCCATAGCCAGCT
GGGCAGGGGGCTGCCCTCICCACATTATCAGTITGACAGIGTACAATGCCTITGATGAACTGTITITTIGTAAG
TGCIGCTIATATCTIATCCATITITTITIAATAAAGATAATACTGITTITGAAAAAAAAANAAAAAAANAARAAAA
AAAAAAAAAAANAAAAAAAAAAAAAAAAAAANAANAAAAAAAAAAARARAA
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GAGGGCACGGGCTCCGTAGGCACCAACTGCAAGGACCCCTCCCCCTGCGGGCGCTCCCATGGCACAGTTC
GCGITCGAGAGTGACCTGCACTICGCTGCTTICAGCTGGATGCACCCATCCCCAATGCACCCCCIGCGCGLT
GGCAGCGCAAAGCCAAGGAAGCCGCAGGCCCGGCCCCCICACCCATGCGGGCCGCCAACCGATCCCACAG
CGCCGGCAGGACTCCGGGCCGAACTCCTGGCAAATCCAGTTCCAAGGTTCAGACCACTCCTAGCAAACCT
GGCGGTGACCGCTATATCCCCCATCGCAGTIGCTGCCCAGATGGAGGTGGCCAGCTTCCTICCTIGAGCAAGG
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AGAACCAGCCTGAAAACAGCCAGACGCCCACCAAGAAGGAACATCAGAAAGCCTIGGGCTITTGAACCTGAA
CGGITTTIGATGTAGAGGAAGCCAAGATCCTICGGCTICAGTGGAAAAACCACAAAAATGCGCCAGAGGGTT
ATCACGAACAGACTGAAAGTACTCTACAGCCAAAAGGCCACTCCTIGGCTCCAGCCGGAAGACCIGCCGTIT
TACATTCCITCCCTGCCAAGACCGTATCCTGGATGCGCCTGAAATCGAATGACTATTAACTGAACCTIGIG
GGACTGGCAGICCGGGGAATGTICCGGGCCGGGCCACGGCCACGAGGTIGTTICCGIGIGGAGTGCAAGCTGG
GACACACCGTIGCCGCTITGIGCACAGGGCCACGCGGGGAAATAATCCCGGGGCGCGCAAAGCGGCACTGGC
GAGAGCCGCACGGGCCGGIGCIGGGGGTGGTACAACAGGCCAAAACAACACACAAGGCCAACAAGACATA
CGCGCGCTGACACCACGGTIGCAAAGCGCTCAGACGAGTAGTAACCGGCACTIGIGGTITGCTGCCTCCCCAC
CICICCCGCICICAGCGTAAGATAAAAGAAAGAAGAGCAAAAAGCAAAGAAAGAAGACGAGACGAGACAC
ACAGGAACGAACAGTAAAGCAAGCTAAAGCAAACGCAAGACCAGACAACAGAAATAGAAAGAACCAACAG
AGAGGAGACAGAACAGGACGCCAGCAACATAGCAACAAACGAACAGAAGAGAGCACTAAACAAAAGCAGC
AGCAAGACGAGACAGGAGAGAAGGAGGAAGGAGGGCCGAGCGAGCAGGGAGCGCGAGCAGCGAGGCGAAG
CAGCAGACAAGGGCAGGCGAAGGGCAACGAGAGGAGGCACCACACAAAAAGGAGAGGGGACAGGAGAAGC
AGCGAGAGAAGCGGAGGAGCAACAAGAGGAAGAAAAGGAGAGGGAGAGGAGGGAGAGAGCGGAAGGAGGA
AGAAACAGCACGAGGCGACGAAGGGGGGAGACGCGGGGGCAGGAAAAGACACAGGAAGGCAGCGCGGAGG
AGGAGAAGGGGAAGCAGGAAGGAGACGGAAGGAGAAGAGGGAGAGGACAGCGCAAGAGAGCGCGCGCGGL
GACAGCGAGGGACGGAGCGAGAGAGAGGAAACGGAAAGCGAGAGGGAAGAGGAGAGGCAACGCAGCGAAC
CAACCGAAAACAGCAGAAAGAGAGGAGAAGGACGCGCAAAGAGGCAAGCGCAAGACGACAGGAAACGAAG
CGAGAGACGAGAAGCCGGIGACGAGCAGGAGAAAGGGAAGGCAGGAGACAGGACAGGCGGAAGAGAGACA
CGCGAGACGCAAAGAGTGAGCAGAACGAAGCGAAGAGCAACGCACGAGAGAAACGAC

NM_001254

GAGCGCGGCTIGGAGTITTGCTGCTIGCCGCTGIGCAGITIGTTCAGGGGCTIGTGGTIGGTGAGTICCGAGAGG
CIGCGTGTGAGAGACGTGAGAAGGATCCTGCACTIGAGGAGGTGGAAAGAAGAGGATTGCTCGAGGAGGCC
TGGGGICIGTGAGGCAGCGGAGCTIGGGTIGAAGGCTGCGGGTITCCGGCGAGGCCTGAGCTGTIGCIGICGIC
ATGCCTCAAACCCGATCCCAGGCACAGGCTACAATCAGTTITTICCAAAAAGGAAGCTGTCTICGGGCATTIGA
ACAAAGCTAAAAACTCCAGTGATGCCAAACTAGAACCAACAAATGTCCAAACCGTAACCTIGTTICICCICG
TGTAAAAGCCCTIGCCICTICAGCCCCAGGAAACGTCIGGGCGATGACAACCTATGCAACACTICCCCATTITA
CCICCTIGTICICCACCAAAGCAAGGCAAGAAAGAGAATGGTICCCCCTICACTCACATACACTTAAGGGAC
GAAGATTIGGTATTIGACAATCAGCTGACAATTAAGTICTCCTAGCAAAAGAGAACTAGCCAAAGTTCACCA
AAACAAAATACTTITCITCAGITAGAAAAAGTCAAGAGATCACAACAAATTCTGAGCAGAGATGICCACTG
AAGAAAGAATCIGCATIGTIGTGAGACTATTCAAGCAAGAAGGCACTTGCTACCAGCAAGCAAAGCTGGICC
TGAACACAGCTGICCCAGATCGGCTIGCCTIGCCAGGGAAAGGGAGATGGATGTCATCAGGAATTICTIIGAG
GGAACACATCIGTGGGAAAAAAGCTGGAAGCCTITACCITTICIGGTGCTCCTGGAACTGGAAAAACTGCC
TGCITAAGCCGGATICIGCAAGACCTCAAGAAGGAACTGAAAGGCTTITAAAACTATCATGCTGAATTIGCA
TGTCCTIGAGGACTGCCCAGGCTGTATICCCAGCTATTIGCTICAGGAGATTTGICAGGAAGAGGTATCCAG
GCCAGCTGGGAAGGACATGATGAGGAAATTIGGAAAAACATATGACTGCAGAGAAGGGCCCCATGATIGTG
TTGGTATIGGACGAGATGGATCAACTGGACAGCAAAGGCCAGGATGTATTGTACACGCTATTTGAATGGC
CATGGCTAAGCAATTICTCACTIGGTIGCTIGATTIGGTATTIGCTAATACCCTGGATCTCACAGATAGAATTICT
ACCTAGGCTITCAAGCTAGAGAAAAATGTAAGCCACAGCTGITGAACTICCCACCTTIATACCAGAAATCAG
ATAGTICACTATITTGCAAGATCGACTTIAATCAGGTATCTAGAGATCAGGTTCIGGACAATGCTGCAGTIC
AATTICTGIGCCCGCAAAGTCICTIGCTIGITTCAGGAGATGTTICGCAAAGCACTGGATGTITIGCAGGAGAGC
TATTIGAAATTGTAGAGTCAGATGICAAAAGCCAGACTATICTCAAACCACTGICTIGAATGTAAATCACCT
TCTGAGCCICTGATICCCAAGAGGGTIGGTCITATICACATATCCCAAGTCATICTCAGAAGTTGATGGTA
ACAGGATGACCITGAGCCAAGAAGGAGCACAAGATICCTICCCICTITICAGCAGAAGATCTITIGGITTIGCIC
TTTGATGCICTIGATCAGGCAGTIGAAAATCAAAGAGGTCACTCIGGGGAAGITATATGAAGCCTACAGT
AAAGTCIGICGCAAACAGCAGGTGGCGGCTGIGGACCAGTCAGAGTIGITTIGTICACTITTICAGGGCICTIIGG
AAGCCAGGGGCATTITAGGATTAAAGAGAAACAAGGAAACCCGTITITGACAAAGGIGTITITTCAAGATIGA
AGAGAAAGAAATAGAACATGCTCIGAAAGATAAAGCTTTAATTGGAAATATCITAGCTACTIGGATTGCCT
TAAATTCITCTCITACACCCCACCCGAAAGTATTCAGCTGGCATTITAGAGAGCTACAGTCITCATTITIAG
TGCTITTACACATICGGGCCTGAAAACAAATATGACCTITTITTACTITGAAGCCAATGAATTITTAATCTATA
GATTICTITAATATTAGCACAGAATAATATCITIGGGTCITACTIATTITTACCCATAAAAGTGACCAGGTA
GACCCTITTTAATTACATICACTIACTICTACCACTIIGIGTATICICTAGCCAATGIGCTIGCAAGTGTACA
GATCTGIGTAGAGGAATGIGTIGIATATTITACCTICITICGITTIGCTCAAACATGAGTIGGGTIATITITITTIGTT
TIGTTITTITITITITGIIGIIGITGITITITIGAGGCGCGTCICACCCTGTITGCCCAGGCTGGAGTGCAATGGCGCG
TTCICIGCTICACTACAGCACCCGCTITCCCAGGITGAAGTGATTICICTIIGCCTICAGCCTCCCGAGTAGCTIG
GGATTACAGGIGCCCACCACCGCGCCCAGCTIAATTITITTITIAATITTITAGTAGAGACAGGGTTITACCATGT
TGGCCAGGCTGGICTIGAACTCCIGACCCTCAAGTGATCTGCCCACCTITGGCCTCCCTAAGTGCTGGGAT
TATAGGCGTIGAGCCACCATGCTCAGCCATTAAGGTATTITIGTTAAGAACTTTAAGTITTAGGGTAAGAAGA
ATGAAAATGATCCAGAAAAATGCAAGCAAGTCCACATGGAGATITGGAGGACACTGGTTAAAGAATTTAT
TTCITIGIATAGTIATACTATGTTCATGGTIGCAGATACTACAACATTIGIGGCATTTITAGACTICGTITGAGTT
TCTIGGGCACTCCCAAGGGCGTTGGGGICATAAGGAGACTATAACTCTACAGATTIGTGAATATATTTIATT
TTCAAGTTIGCATICTITIGTICITTIITAAGCAATCAGATTITCAAGAGAGCTCAAGCTITCAGAAGTICAATGT
GAAAATTCCTICCIAGGCIGTICCCACAGTICITTIGCTIGCCCTTIAGATGAAGCCACTIGTTITCAAGATGACT
ACTTITGGGGTTGGGTIITTICATCTAAACACATITITICCAGICTTATTAGATAAATTAGTCCATATGGTIGG
TTAATCAAGAGCCTICIGGGITTIGGTIITGGTGGCATTAAATGG
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GCGGAATGGGGCGGGACTICCAGTAGGAGGCGGCAAGTITGAAAAGTGATGACGGTITGACGTITITGCTGAT
TTTIGACITTGCITGTIAGCTIGCTCCCCGAACTICGCCGICTIICCIGTICGGCGGCCGGCACTGTAGATTAAC
AGGAAACTTCCAAGATGGAAACTITGICITTICCCCAGATATAATGTAGCTGAGATIGTIGATTCATATICG
CAATAAGATCITAACAGGAGCTIGATGGTAAAAACCTCACCAAGAATGATCITTATCCAAATCCAAAGCCT
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GAAGTCTTGCACATGATCTIACATGAGAGCCITACAAATAGTATATGGAATICGACTGGAACATTITTTACA
TGATGCCAGTGAACTCTGAAGTCATGTATCCACATITAATGGAAGGCTITICTTACCATTCAGCAATTTAGT
TACTICATICIGGACTCATTTITGCCTATCTIGCCGGGIGAATGACTTITGAGACTGCTGATATICTATGICCA
AAAGCAAAACGGACAAGTICGGTTITTAAGTIGGCATTIATCAACTITATICACTICAGAGAAGCATGCCGIG
AAACGTATATGGAATTIICTITGGCAATATAAATCCTICTGCGGACAAAATGCAACAGTTAAACGCCGCACA
CCAGGAGGCATTAATGAAACTGGAGAGACTIGATICTGITCCAGTTGAAGAGCAAGAAGAGTICAAGCAG
CITICAGATGGAATTCAGGAGCTACAACAATCACTAAATCAGGATTITCATCAAAAAACGATAGTGCTIGC
AAGAGGGAAATTICCCAAAAGAAGTICAAATATITCAGAGAAAACCAAGCGTTIGAATGAACTAAAATTIGIC
GGIGGTITCTIITGAAAGAAATACAAGAGAGTITTGAAAACAAAAATTGTIGGATTICTCCAGAGAAGTTAAAG
AATTATAAAGAAAAAATGAAAGATACGGTCCAGAAGCTTAAAAATGCCAGACAAGAAGTGGTGGAGAAAT
ATGAAATCTATGGAGACTCAGTIGACIGCCIGCCITCATGTCAGITGGAAGTGCAGTTATATCAAAAGAA
AATACAGGACCITITCAGATAATAGGGAAAAATTAGCCAGTATCITAAAGGAGAGCCTGAACTTGGAGGAC
CAAATTGAGAGTIGATGAGICAGAACTGAAGAAATTGAAGACTGAAGAAAATTCGTITCAAAAGACTGATGA
TTGTIGAAGAAGGAAAAACTTGCCACAGCACAATTCAAAATAAATAAGAAGCATGAAGATGTITAAGCAATA
CAAACGCACAGTAATTGAGGATTIGCAATAAAGT TCAAGAAAAAAGAGGTGCTGICTATGAACGAGTAACC
ACAATTAATCAAGAAATCCAAAAAATTAAACTITGGAATTCAACAACTAAAAGATGCTGCTGAAAGGGAGA
AACTGAAGTICCCAGGAAATATTICTAAACTIGAAAACTGCTTIGGAGAAATACCACGACGGTATTGAAAA
GGCAGCAGAGGACICCTATGCTAAGATAGATGAGAAGACAGCTIGAACTGAAGAGGAAGATGTICAAAATG
TCAACCIGATTAACAAAATTACATGICITITIGTAAATGGCTTIGCCATICTTTITAATTITITCTATITAGAAA
GAAAAGTTGAAGCGAATGGAAGTATCAGAAGTACCAAATAATGTITGGCTICATCAGTTITTATACACTICT
CATAAGTAGTTIAATAAGATGAATTTAATGTAGGCTITITTATTAATTTATAATTAAAATAACTIGTIGCAGCT
ATTCATGICTCIACTICIGCCCCTIGIIGTAAATAGITTGAGTAAAACAAAACTAGTITACCTITTIGAAATAT
ATATATTITTITTICTGITACTATC

BC041846

GGCTAGCGCGGGAGGTGGAGAAAGAGGCTTIGGGCGGCCCCGCIGTAGCCGCGTIGTIGGGAGGACGCACGGG
CCIGCTTICAAAGCTITIGGGATAACAGCGCCICCGGGGGATAATGAATGCGGAGCCTICCGTTTIICAGTICGA
CTITCAGATGIGICICCACITTITIICCGCTGIAGCCGCAAGGCAAGGAAACATTICICTICCCGTACTGAG
GAGGCTGAGGAGTGCACTGGGIGITCITTICTICCTICTAACCCAGAACTGCGAGACAGAGGCTGAGTCCCT
GTAAAGAACAGCTCCAGAAAAGCCAGGAGAGCGCAGGAGGGCATCCGGGAGGCCAGGAGGGGTITCGCIGG
GGCCTCAACCGCACCCACATCGGTICCCACCIGCGAGGGGGCGGGACCTICGIGGCGCTGGACCAATCAGCA
CCCACCTGCGCTICACCTGGCCICCTCCCGCIGGCTCCCGGGGGCTGCGGTGCTCAAAGGGGCAAGAGCTG
AGCGGAACACCGGCCCGCCGICGCGGCAGCTGCTICACCCCTCICTICIGCAGCCATGGGGCTCCCICGTIG
GACCTCTCGCGICICICCICCITICTCCAGGITTIGCTIGGCTGCAGTGCGCGGCCICCGAGCCGIGCCGGGL
GGICTTCAGGGAGGCTGAAGTGACCTIGGAGGCGGGAGGCGCGGAGCAGGAGCCCGGCCAGGCGCTGGGGE
AAAGTATTICATGGGCIGCCCIGGGCAAGAGCCAGCICTIGTITTAGCACTGATAATGATGACTTCACTGIGC
GGAATGGCGAGACAGTICCAGGAAAGAAGGTCACTIGAAGGAAAGGAATCCATTGAAGATCTTCCCATCCAA
ACGTIATCITACGAAGACACAAGAGAGATTIGGGIGGITGCTCCAATATCTIGTCCCTGAAAATGGCAAGGGT
CCCTTCCCCCAGAGACTGAATCAGCTCAAGICTAATAAAGATAGAGACACCAAGATTTICTACAGCATCA
CGGGGCCGGGGGCAGACAGCCCCCCTGAGGGTIGICTITCGCTGTAGAGAAGGAGACAGGCTGGITGTTIGTT
GAATAAGCCACTGGACCGGGAGGAGATTGCCAAGTATGAGCICTITTGGCCACGCTIGTGICAGAGAATGGT
GCCTICAGTGGAGGACCCCATGAACATCTICCATCATAGTGACCGACCAGAATGACCACAAGCCCAAGTTITA
CCCAGGACACCTITCCGAGGGAGIGTCTITAGAGGGAGTCCTACCAGGTACTICTIGTIGATGCAGATGACAGC
CACAGATGAGGATGATGCCATCTACACCTACAATGGGGIGGTITIGCTTACTCCATCCATAGCCAAGAACCA
AAGGACCCACACGACCTICATGTTICACAATTCACCGGAGCACAGGCACCATCAGCGICATCICCAGTIGGCC
TGGACCGGGAAAAAGTCCCTGAGTACACACTGACCATCCAGGCCACAGACATGGATGGGGACGGCTCCAC
CACCACGGCAGIGGCAGTAGTGGAGATCCTIGATGCCAATGACAATGCTCCCATGITTGACCCCCAGAAG
TACGAGGCCCATIGTGCCTGAGAATGCAGTIGGGCCATGAGGTIGCAGAGGCTGACGGICACTGATCIGGACG
CCCCCAACTCACCAGCGTGGCGIGCCACCTACCTITATCATGGGCGGTGACGACGGGGACCATTITTACCAT
CACCACCCACCCTGAGAGCAACCAGGGCATCCTGACAACCAGGAAGGGTTIGGATTITTGAGGCCAAAAAC
CAGCACACCCIGTACGTTGAAGTIGACCAACGAGGCCCCITTIGIGCTGAAGCTCCCAACCTCCACAGCCA
CCATAGTIGGTICCACGIGGAGGATGTGAATGAGGCACCTGTGITTIGTCCCACCCICCAAAGTCGTITGAGGT
CCAGGAGGGCATCCCCACIGGGGAGCCTIGTIGTIGIGICTACACTIGCAGAAGACCCTGACAAGGAGAATCAA
AAGATCAGCTACCGCATCCTGAGAGACCCAGCAGGGTIGGCTAGCCATGGACCCAGACAGTGGGCAGGTICA
CAGCTGTGGGCACCCTICGACCGTIGAGGATGAGCAGTITTIGTGAGGAACAACATCTATGAAGTCATGGTICTT
GGCCATGGACAATGGAAGCCCICCCACCACIGGCACGGGAACCCTTCTIGCTAACACTGATTGATGTCAAC
GACCATGGCCCAGICCCTGAGCCCCGTICAGATCACCATCTGCAACCAAAGCCCIGTIGCGCCAGGTGCTGA
ACATCACGGACAAGGACCTGICTCCCCACACCICCCCTITTICCAGGCCCAGCTCACAGATGACTCAGACAT
CTACTGGACGGCAGAGGTCAACGAGGAAGGTIGACACAGIGGICITGTICCCIGAAGAAGTITCCIGAAGCAG
GATACATATGACGIGCACCTTICICTIGICTIGACCATGGCAACAAAGAGCAGCTGACGGTIGATCAGGGCCA
CIGIGTGCGACTGCCATGGCCATGTCGAAACCTGCCCTGGACCCTGGAAAGGAGGTITTCATCCTICCCTIGT
GCIGGGGGCTIGICCTIGGCICTGCTIGTTICCTICCTIGCTIGGIGCIGCTTITGTIGGTIGAGAAAGAAGCGGAAG
ATCAAGGAGCCCCTCCTACTCCCAGAAGATGACACCCGTGACAACGICITCTACTATGGCGAAGAGGGGG
GIGGCGAAGAGGACCAGGACTATGACATCACCCAGCTCCACCGAGGTICTGGAGGCCAGGCCGGAGGTGGT
TCTCCGCAATGACGTGGCACCAACCATCATCCCGACACCCATGTACCGTICCTAGGCCAGCCAACCCAGAT
GAAATCGGCAACTITATAATTGAGAACCTGAAGGCGGCTAACACAGACCCCACAGCCCCGCCCTACGACA
CCCICTIGGIGITCGACTATGAGGGCAGCGGCTCCGACGCCGCGTCCCTGAGCTICCCTCACCICCTCCGL
CICCGACCAAGACCAAGATTACGATTATCTIGAACGAGTIGGGGCAGCCGCTICAAGAAGCTGGCAGACATG
TACGGTIGGCGGGGAGGACGACTAGGCGGCCTGCCTIGCAGGGCTGGGGACCAAACGTICAGGCCACAGAGCA
TCTCCAAGGGGICTCAGTTCCCCCTTCAGCTGAGGACTTCGGAGCTIGTCAGGAAGTGGCCGTAGCAACT
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TGGCGGAGACAGGCTATGAGICTGACGITAGAGTGGTITGCTITCCTITAGCCTTIICAGGATGGAGGAATGIG
GGCAGTTITGACTTCAGCACTGAAAACCTCTCCACCTIGGGCCAGGGTTIGCCICAGAGGCCAAGTITTCCAGA
AGCCTCTITACCIGCCGTAAAATGCTCAACCCIGTGICCTGGGCCTIGGGCCTGCTGTIGACTGACCTACAGT
GGACTTICTCICIGGAATGGAACCTTCTITAGGCCTICCTIGGTGCAACTTAATTTITITITTIITTAATGCTATC
TTCAAAACGTTAGAGAAAGTTICTICAAAAGTGCAGCCCAGAGCTIGCTIGGGCCCACTIGGCCGTCCTIGCATT
TCTGGTITTICCAGACCCCAATGCCICCCATTCGGATGGATCICTIGCGTITITITTATACTIGAGTIGTGCCTAGGT
TGCCCCTITATTITITIATTITICCCIGITIGCGTIGCTATAGATGAAGGGTIGAGGACAATCGTIGTATATGTIAC
TAGAACTTTTTTIATTAAAGAAACTTTTICCCAAAAAAAAAAANAAAA

NM_016343

GAGACCAGAAGCGGGCGAATTGGGCACCGGIGGCGGCTGCGGGCAGTTTGAATTAGACTICTGGGCTCCAG
CCCGCCGAAGCCGCGCCAGAACTGTACTCTICCGAGAGGICGITITITCCCGTICCCCGAGAGCAAGTTTATTT
ACAAATGTITGGAGTAATAAAGAAGGCAGAACAAAATGAGCTIGGGCTITGGAAGAATGGAAAGAAGGGCTG
CCTACAAGAGCTICITCAGAAAATTCAAGAGCTTGAAGGACAGCTTGACAAACTGAAGAAGGAAAAGCAGC
AAAGGCAGTITTCAGCITGACAGICICGAGGCIGCGCTGCAGAAGCAAAAACAGAAGGTIGAAAATGAAAA
AACCGAGGGTACAAACCTGAAAAGGGAGAATCAAAGATTGATGGAAATATGTIGAAAGTCTGGAGAAAACT
AAGCAGAAGATTITICTICATGAACTICAAGTICAAGGAGTCACAAGTIGAATTTCCAGGAAGGACAACTGAATT
CAGGCAAAAANACAAATAGAAAAACTGGAACAGGAACTTAAAAGGTGTAAATCTGAGCTIGAAAGAAGCCA
ACAAGCTIGCGCAGTCIGCAGATGICTCICTGAATCCATGCAATACACCACAAAAAATTTITTACAACTCCA
CTAACACCAAGTICAATATTIATAGIGGTITCCAAGTATGAAGATCTAAAAGAAAAATATAATAAAGAGGTITG
AAGAACGAAAANGATTAGAGGCAGAGGTTAAAGCCTTGCAGGCTAAAAAAGCAAGCCAGACTCTITCCACA
AGCCACCATGAATCACCGCGACATTGCCCGGCATCAGGCTICATCATCIGTIGITCICATGGCAGCAAGAG
AAGACCCCAAGICATCITTCATCIAATICTCAAAGAACTCCAATTAGGAGAGATTICTICIGCATICTTIACT
TTTICTIGGGGAACAAGAGGTGACTCCAAGTICGATCAACTTTIGCAAATAGGGAAAAGAGATGCTAATAGCAG
TTTICITIGACAATTCTIAGCAGTCCICAICTTITIGGATCAATTAAAAGCGCAGAATCAAGAGCTAAGAAAC
AAGATTAATGAGTITGGAACTACGCCTGCAAGGACATGAAAAAGAAATGAAAGGCCAAGTGAATAAGTTIC
AAGAACTCCAACTICCAACTGGAGAAAGCAAANAGTGGAATTAATIGAAAAAGAGAAAGTTTITGAACAAATG
TAGGGATGAACTAGTGAGAACAACAGCACAATACGACCAGGCGICAACCAAGTATACTGCATTGGAACAA
AAACTGAAAAANTTGACGGAAGATTITGAGTTGICAGCGACAAAATGCAGAAAGTGCCAGATGTICICIGG
AACAGAAAATTAAGGAAAAAGAAAAGGAGTTICAAGAGGAGCTCTICCCGTCAACAGCGTICTTICCAAAC
ACTGGACCAGGAGTGCATCCAGATGAAGGCCAGACTICACCCAGGAGTITACAGCAAGCCAAGAATATGCAC
AACGTICCIGCAGGCTGAACTGGATAAACTCACATCAGTAAAGCAACAGCTAGAAAACAATTTGGAAGAGT
TTAAGCAAAAGTTIGTIGCAGAGCTGAACAGGCGITCCAGGCGAGTICAGATCAAGGAGAATGAGCTIGAGGAG
AAGCATGGAGGAAATGAAGAAGGAAAACAACCICCITAAGAGTCACICTIGAGCAAAAGGCCAGAGAAGTC
TGCCACCIGGAGGCAGAACTCAAGAACATCAAACAGTIGTTITAAATCAGAGCCAGAATTTTIGCAGAAGAAA
TGAAAGCGAAGAATACCTICTICAGGAAACCATGITAAGAGATCTICAAGAAAAAATAAATCAGCAAGAAAA
CICCTTGACTITAGAAAAACTGAAGCTITGCIGTIGGCTGATCIGGAAAAGCAGCGAGATIGTICTICAAGAC
CITTITGAAGAAAAGAGAACATCACATIGAACAACTTAATGATAAGTTAAGCAAGACAGAGAAAGAGTCCA
AAGCCTIGCTGAGTGCITTAGAGITAAAAAAGAAAGAATATGAAGAATTGAAAGAAGAGAAAACTCIGTIT
TTCITGTITGGAAAAGTGAAAACGAAAAACTTITAACTCAGATGGAATCAGAAAAGGAAAACTTGCAGAGT
AAAATTAATCACTTGGAAACTTGICTGAAGACACAGCAAATAAAAAGTCATGAATACAACGAGAGAGTAA
GAACGCTGGAGATGGACAGAGAAAACCTAAGTGICGAGATCAGAAACCTTICACAACGTGTTAGACAGTAA
GICAGTGGAGGTAGAGACCCAGAAACTAGCITATATGGAGCTACAGCAGAAAGCTGAGITCICAGATCAG
AAACATCAGAAGGAAATAGAAAATATGIGTITIGAAGACTICTCAGCTITACTGGGCAAGTTIGAAGATCIAG
AACACAAGCTTICAGITACTGTCAAATGAAATAATGGACAAAGACCGGTIGTTACCAAGACTTGCATGCCGA
ATATGAGAGCCICAGGGATCTGCTAAAATCCAAAGATGCTITCICIGGTGACAAATGAAGATCATCAGAGA
AGTICITITGGCITTIGATCAGCAGCCIGCCATGCATCATICCITIGCAAATATAATTGGAGAACAAGGAA
GCATGCCTITCAGAGAGGAGTGAATGTCGTTITAGAAGCAGACCAAAGTCCGAAAAATTCTIGCCATCCTACA
AAATAGAGTITGATTCACTTGAATITTICATTAGAGTICTCAAAAACAGATGAACTICAGACCTGCAAAAGCAG
TGTGAAGAGTTGGTGCAAATCAAAGGAGAAATAGAAGAAAATCTICATGAAAGCAGAACAGATGCATCAAA
GITITGIGGCIGAAACAAGTCAGCGCATTAGTAAGTITACAGGAAGACACTICTIGCTICACCAGAATGTTIGT
TGCTIGAAACCTTIAAGIGCCCITGAGAACAAGGAAAAAGAGCTGCAACTTITTAAATGATAAGGTAGAAACT
GAGCAGGCAGAGATTICAAGAATTAAAAAAGAGCAACCATCTACTTGAAGACTCICTAAAGGAGCTACAAC
TTTTATCCGAAACCCTIAAGCTITGGAGAAGAAAGAAATGAGTITCCATCATTTCICTAAATAAAAGGGAAAT
TGAAGAGCTGACCCAAGAGAATGGGACICTTAAGGAAATTAATGCATCCTTAAATCAAGAGAAGATGAAC
TTAATCCAGAAAAGTGAGAGITTIGCAAACTATATAGATGAAAGGGAGAAAAGCATTTICAGAGTITATICIG
ATCAGTACAAGCAAGAAAAACTTATTITACTACAAAGATGTIGAAGAAACCGGAAATGCATATGAGGATICT
TAGTICAAAAATACAAAGCAGCACAGGAAAAGAATTICTAAATTAGAATGCTTGCTAAATGAATGCACTAGT
CITIGTGAAAATAGGAAAAATGAGTTGGAACAGCTAAAGGAAGCATTITGCAAAGGAACACCAAGAATTICT
TAACAAAATTAGCATITGCTGAAGAAAGAAATCAGAATCTGATGCTAGAGTIGGAGACAGTGCAGCAAGC
TCTGAGATCTGAGATGACAGATAACCAAAACAATTICTAAGAGCGAGGCTIGGTIGGTITAAAGCAAGAAATC
ATGACTTITAAAGGAAGAACAAAACAAAATGCAAAAGGAAGTTAATGACTTATTACAAGAGAATGAACAGC
TGATGAAGGTAATGAAGACTAAACATGAATGICAAAATCTAGAATCAGAACCAATTAGGAACTCIGTIGAA
AGAAAGAGAGAGTGAGAGAAATCAATGTAATITTAAACCTCAGATGGATCTIGAAGTTAAAGAAATTICT
CTIAGATAGTTATAATGCGCAGITIGGTGCAATTAGAAGCTATGCTAAGAAATAAGGAATTAAAACTTCAGG
AAAGTGAGAAGGAGAAGGAGTGCCTIGCAGCATGAATTACAGACAATTAGAGGAGATCTIGAAACCAGCAA
TTTGCAAGACATGCAGTICACAAGAAATTAGTGGCCITAAAGACTIGTGAAATAGATGCGGAAGAAAAGTAT
ATTICAGGGCCICATIGAGTITIGTCAACAAGTCAAAACGACAATGCACACCTICAGIGCTCTICIGCAAACAA
CAATGAACAAGCTGAATGAGCTAGAGAAAATATGTGAAATACTIGCAGGCTGAAAAGTATGAACTCGTAAC
TGAGCTGAATGATTCAAGGTCAGAATGTATCACAGCAACTAGGAAAATGGCAGAAGAGGTAGGGAAACTA
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CTAAATGAAGITAAAATATTAAATGATGACAGTIGGICTICTCCATGGTIGAGTTAGTGGAAGACATACCAG
GAGGTGAATTIIGGIGAACAACCAAATGAACAGCACCCTIGTGICITTIGGCTICCATIGGACGAGAGTAATTC
CTIACGAGCACTITGACATTIGTCAGACAAAGAAGTICAAATGCACTTTGCCGAATTIGCAAGAGAAATTCTITA
TCTITACAAAGTIGAACACAAAATTITTACATGATCAGCACTIGTCAGATGAGCTCTAAAATGTICAGAGCTIGC
AGACCTATGTTGACICATTAAAGGCCGAAAATTTGGICTTIGTCAACGAATCTGAGAAACTTTICAAGGTIGA
CTITGGTGAAGGAGATGCAGCTGGGCTIGGAGGAGGGGCICGTITICCATCCCIGTICATCCICTIGIGTIGCCT
GACAGCTICTAGICITAGCAGTTITIGGGAGACICCICCTTITACAGAGCTICTITTAGAACAGACAGGAGATA
TGTICICITITGAGTAATTTAGAAGGGGCTGTITICAGCAAACCAGTIGCAGTGTAGATGAAGTATITIGCAG
CAGTICTGCAGGAGGAGAATCTGACCAGGAAAGAAACCCCTTCGGCCCCAGCGAAGGGTGTTGAAGAGCTT
GAGTCCCTICIGIGAGGTGTACCGGCAGTICCCTICGAGAAGCTAGAAGAGAAAATGGAAAGTCAAGGGATTA
TGAAAAATAAGGAAATTCAAGAGCTCGAGCAGITATTAAGTITCIGAAAGGCAAGAGCTTGACTGCCTIIAG
GAAGCAGTATITGICAGAAAATGAACAGTGGCAACAGAAGCTGACAAGCGIGACTICTGGAGATGGAGTICC
AAGTTGGCGGCAGAAAAGAAACAGACGGAACAACTGTICACTITGAGCTIGGAAGTAGCACGACTCCAGCTIAC
AAGGTCIGGACITAAGITCICGGICTITGCTIIGGCATCGACACAGAAGATGCTATTICAAGGCCGAAATGA
GAGCTGTGACATATCAAAAGAACATACTTCAGAAACTACAGAAAGAACACCAAAGCATGATGITCATCAG
ATTIGTGATAAAGATGCTCAGCAGGACCTCAATCTAGACATTIGAGAAAATAACTGAGACTGGIGCAGTIGA
AACCCACAGGAGAGTIGCTICTIGGGGAACAGTCCCCAGATACCAATTATGAGCCICCAGGGGAAGATAAAAC
CCAGGGCTICTICAGAATGCATIICTGAATIGICATITICTGGICCTAATGCTTIIGGTACCTATIGGATTTIC
CIGGGGAATCAGGAAGATATCCATAATCTTICAACTGCGGGTAAAAGAGACATCAAATGAGAATTTGAGAT
TACTTCATIGTGATAGAGGACCGTGACAGAAAAGTTGAAAGTITTIGCTAAATGAAATGAAAGAATTAGACTC
AAANCTCCATTTIACAGGAGGTACAACTAATGACCAAAATTGAAGCATGCATAGAATTGGAAAAAATAGTT
GGGGAACTTAAGAAAGAAAACTCAGATTITAAGTGAAAAATTGGAATATTTIITCITIGTGATCACCAGGAGT
TACTICCAGAGAGTAGAAACTICTGAAGGCCTCAATICTIGATTTAGAAATGCATGCAGATAAATCATCACG
TGAAGATATTGGAGATAATGIGGCCAAGGTGAATGACAGCTGGAAGGAGAGATTICTITGATGTGGAAAAT
GAGCTGAGTAGGATCAGATCGGAGAAAGCTAGCATTIGAGCATGAAGCCCTICTACCTIGGAGGCIGACTTAG
AGGTAGTITCAAACAGAGAAGCTATIGTITAGAAAAAGACAATGAAAATAAGCAGAAGGTTATTGICTIGCCT
TGAAGAAGAACTCTCAGTIGGTICACAAGTIGAGAGAAACCAGCTTICGTIGGAGAATTAGATACTATGTICAAAA
AAANCCACGGCACTGGATCAGTIGICIGAAAAAATGAAGGAGAAAACACAAGAGCTTGAGTCICATCAAA
GIGAGTGICICCATTIGCATITCAGGTGGCAGAGGCAGAGGTGAAGGAAAAGACGGAACTCCTICAGACTTT
GICCTCIGATGIGAGTIGAGCTGITAAAAGACAAAACTCATCICCAGGAAAAGCTGCAGAGTTITIGGAAAAG
GACTCACAGGCACIGICTITGACAAAATGTGAGCTGGAAAACCAAATTGCACAACTGAATAAAGAGAAAG
AATTIGCITIGTCAAGGAATCTGAAAGCCIGCAGGCCAGACTGAGTIGAATCAGATTATGAAAAGCTIGAATGT
CICCAAGGCCITGGAGGCCGCACTGGTGGAGAAAGGTGAGTICGCATTGAGGCTGAGCTCAACACAGGAG
GAAGTGCATCAGCIGAGAAGAGGCATCGAGAAACTGAGAGTICGCATTGAGGCCGATGAAAAGAAGCAGC
TGCACATCGCAGAGAAACTGAAAGAACGCGAGCGGGAGAATGATTICACTTAAGGATAAAGTTGAGAACCT
TGAAAGGGAATIGCAGATGTCAGAAGAAAACCAGGAGCTAGTGATTICITGATGCCGAGAATTCCAAAGCA
GAAGTAGAGACTCTAAAAACACAAATAGAAGAGATGGCCAGAAGCCTGAAAGTTITTITGAATTIAGACCTITG
TCACGTTAAGGICTGAAAAAGAAAATCTGACAAAACAAATACAAGAAAAACAAGGTICAGTITIGTICAGAACT
AGACAAGTITACICTICITCATTTAAAAGTICTGITAGAAGAAAAGGAGCAAGCAGAGATACAGATCAAAGAA
GAATCTAAAACTGCAGTGGAGATGCTICAGAATCAGTTAAAGGAGCTAAATGAGGCAGTAGCAGCCTTIGT
GIGGTGACCAAGAAATTATGAAGGCCACAGAACAGAGTICTAGACCCACCAATAGAGGAAGAGCATCAGCT
GAGAAATAGCATTGAAAAGCTGAGAGCCCGCCTAGAAGCTGATGAAAAGAAGCAGCTCIGTGICTITACAA
CAACTGAAGGAAAGTGAGCATCATGCAGATITACTITAAGGGTAGAGTGGAGAACCTITGAAAGAGAGCTAG
AGATAGCCAGGACAAACCAAGAGCATGCAGCICTIGAGGCAGAGAATTICCAAAGGAGAGGTAGAGACCCT
AAANGCAAAAATAGAAGGGATGACCCAAAGTICTIGAGAGGTICTGGAATTAGATGTIIGTITACTATAAGGTICA
GAAAAAGAAAATCTIGACAAATGAATTACAAAAAGAGCAAGAGCGAATATCIGAATTAGAAATAATAAATT
CATCATITGAAAATATTTIGCAAGAAAAAGAGCAAGAGAAAGTACAGATGAAAGAAAANTCAAGCACTGC
CATGGAGATGCTITCAAACACAATTAAAAGAGCTCAATGAGAGAGTGGCAGCCCTIGCATAATGACCAAGAA
GCCTIGTAAGGCCAAAGAGCAGAATCTTAGTAGTCAAGTAGAGIGTICTITGAACT IGAGAAGGCTICAGTTIGC
TACAAGGCCTTGATGAGGCCAAAAATAATTATATIGITTIGCAATCTITICAGTIGAATGGCCTICATTICAAGA
AGTAGAAGATGGCAAGCAGAAACTIGGAGAAGAAGGATGAAGAAATCAGTAGACTGAAAAATCAAATTCAA
GACCAAGAGCAGCTITGTICICTAAACTGTICCCAGGTGGAAGGAGAGCACCAACTTITGGAAGGAGCAAAACT
TAGAACTGAGAAATCIGACAGTGGAATIGGAGCAGAAGATCCAAGTGCTACAATCCAAAAATGCCTICTTIT
GCAGGACACATTAGAAGTGCTGCAGAGTTCITACAAGAATCTAGAGAATGAGCTTIGAATTGACAAAAATG
GACAAAATGICCTITGTTGAAAAAGTAAACAAAATGACTIGCAAAGGAAACTGAGCTGCAGAGGGAAATGC
ATGAGATGGCACAGAAAACAGCAGAGCTGCAAGAAGAACTCAGTIGGAGAGAAAAATAGGCTAGCTGGAGA
GITGCAGTITACTIGITGGAAGAAATAAAGAGCAGCAAAGATCAATTGAAGGAGCTCACACTAGAAAATAGT
GAATTGAAGAAGAGCCTAGATIGCATGCACAAAGACCAGGTGGAAAAGGAAGGGAAAGTGAGAGAGGAAA
TAGCTGAATATCAGCTIACGGCTTICATGAAGCTGAAAAGAAACACCAGGCTTIGCTITTIGGACACAAACAA
ACAGTATGAAGTAGAAATCCAGACATACCGAGAGAAATTGACTICTAAAGAAGAATGTICTICAGITICACAG
AAGCTGGAGATAGACCITTITAAAGTCTAGTAAAGAAGAGCTCAATAATTCATTIGAAAGCTACTIACTCAGA
TTTIGGAAGAATTGAAGAAAACCAAGATGGACAATCTAAAATATGTAAATCAGTTIGAAGAAGGAAAATGA
ACGIGCCCAGGGGAAAATGAAGTIGTIGATCAAATCCTIGTAAACAGCTIGGAAGAGGAAAAGGAGATACTG
CAGAAAGAACTICTICTICAACTTCAAGCTGCACAGGAGAAGCAGAAAACAGGTACTIGITATGGATACCAAGG
TCGATGAATTAACAACTGAGATCAAAGAACTGAAAGAAACTCTIGAAGAAAAAACCAAGGAGGCAGATGA
ATACTTGGATAAGTACTIGTTICCTIGCITATAAGCCATGAAAAGTTAGAGAAAGCTAAAGAGATGITAGAG
ACACAAGTIGGCCCATCIGTGITCACAGCAATCTAAACAAGATTCCCGAGGGTICTCCITTGCTAGGTICCAG
TTGTTCCAGGACCATCTCCAATCCCTICTGTTACTGAAAAGAGGTTATCATCIGGCCAAAATAAAGCTTIC
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AGGCAAGAGGCAAAGATCCAGTGGAATATGGGAGAATGGTAGAGGACCAACACCTGCTACCCCAGAGAGC
TTTICTAAAAAAAGCAAGAAAGCAGTCATGAGIGGTIATTCACCCTIGCAGAAGACACGGAAGGTACTGAGT
TTGAGCCAGAGGGACTITCCAGAAGTITGTAAAGAAAGGGTTITGCTIGACATCCCGACAGGAAAGACTAGCCC
ATATATCCTIGCGAAGAACAACCATGGCAACTCGGACCAGCCCCCGCCTIGGCTGCACAGAAGTTIAGCGCTA
TCCCCACTIGAGICTCGGCAAAGAAAATCTTGCAGAGTCCTCCAAACCAACAGCTGGTGGCAGCAGATCAC
AAANGGTCAAAGTITGCTCAGCGGAGCCCAGTAGATICAGGCACCATCCTCCGAGAACCCACCACGAAATC
CGICCCAGTCAATAATCTICCIGAGAGAAGICCGACTGACAGCCCCAGAGAGGGCCTGAGGGTICAAGCGA
GGCCGACTTGICCCCAGCCCCAAAGCTGGACTGGAGTCCAACGGCAGTGAGAACTGTAAGGTCCAGTGAA
GGCACTITGIGIGICAGTACCCCTIGGGAGGIGCCAGTCATTGAATAGATAAGGCTGTGCCTACAGGACTT
CICITTAGTCAGGGCATGCTTIATTAGTIGAGGAGAAAACAATTICCTTAGAAGTICTTAAATATATTGTACT
CITTAGATCICCCATIGTGTIAGGTIATTGAAAAAGTTTIGGAAGCACTGATCACCTGTITAGCATIGCCATTICC
TCTACTGCAATGTAAATAGTATAAAGCTATGTIATATAAAGCTTITIGGTAATATGITACAATTAAAATGA
CAAGCACTATATCACAATCICIGITTIGTATGIGGGITTITACACTAAAAAANTGCAAAACACATTTTATIC
TTCTAATTAACAGCTICCTAGGAAAATGTAGACTITTIIGCTITATGATATICTATICTIGTAGTATGAGGCATG
GAATAGTITTIGTATICGGGAATITICTCAGAGCTGAGTAAAATGAAGGAAAAGCATGITATIGTIGITTITTAAG
GAAAATGTGCACACATATACATGTAGGAGIGITIATICTITCICITACAATCTGITITAGACATICTITIGCT
TATGAAACCTGTIACATATGIGTIGIGIGGGTATIGTGITTATITCCAGTIGAGGGCTGCAGGCTITCCTAGAGG
TGTGCTATACCATGCGICTGICGITGIGCTTITITICIGTITTTAGACCAATTIITITACAGITCITIGGTA
AGCATTGICGTATICIGGTGATGGATTAACATATAGCCTITIGTITITCTIAATAAAATAGTCGCCTICGTITITIT
CIGTAAAAAAAAAAAAAAAAANAARAA
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GGCACGAGGGGCCGACGCGAGCGCCGCGCTICGCTITICAGCTGCTAGCTGGCCCAAGGGAGGCGACCGCGG
AGGGTGGCGAGGGGCGGCCAGGACCCGCAGCCCCGGEGEGCCGGGCCGGETICCGGACCGCCAGGGAGGGCAGG
TCAGTGGGCAGATCGCGTCCGCGGGATICAATCTCIGCCCGCTCTGATAACAGTCCTITTTICCCIGGCGCT
CACTTCGTIGCCTIGGCACCCGGCTIGGGCGCCICAAGACCGTTGICTICTITCGATCGCTITCITTGGACTTIGGC
GACCATTITCAGAGATGTCITCCAGAAGTACCAAAGATTITIAATTAAAAGTAAGTGGGGATCGAAGCCTAGT
AACTCCAAATCCGAAACTACATTAGAAAAATTAAAGGGAGAAATTGCACACTTAAAGACATCAGIGGATG
AAATCACAAGTGGGAAAGGAAAGCTGACTGATAAAGAGAGACACAGACTTTIGGAGAAAATTCGAGTICCT
TGAGGCTIGAGAAGGAGAAGAATGCTITATCAACTICACAGAGAAGGACAAAGAAATACAGCGACTGAGAGAC
CAACTGAAGGCCAGATATAGTACTACCGCATTGCTITGAACAGCTGGAAGAGACAACGAGAGAAGGAGAAA
GGAGGGAGCAGGTGTITGAAAGCCTTATCTGAAGAGAAAGACGTATTGAAACAACAGTTGTCIGCTGCAAC
CICACGAATIGCTGAACTIGAAAGCAAAACCAATACACICCGITTATCACAGACTIGTGGCTCCAAACTGC
TTCAACTICATCAATAAATAATATICATGAAATGGAAATACAGCTIGAAAGATGCTCIGGAGAAAAATCAGC
AGTGGCICGTGIATGATCAGCAGCGGGAAGTICTATGTAAAAGGACTITTAGCAAAGATCTITIGAGTIGGA
AAAGAAAACGGAAACAGCTGCTCATTCACTCCCACAGCAGACAAAAAAGCCTGAATCAGAAGGTTATICTIT
CAAGAAGAGAAGCAGAAATGTTIACAACGATCICITGGCAAGTIGCAAAAAANGATCTITGAGGTIGAACGAC
AAACCATAACTCAGCIGAGITTTIGAACTIGAGIGAATTTCGAAGAAAATATGAAGAAACCCAAAAAGAAGT
TCACAATTTAAATCAGCTIGITGTATTICACAAAGAAGGGCAGATGTIGCAACATCTGGAAGATGATAGGCAT
AAANCAGAGAAGATACAAAAACTCAGGGAAGAGAATGATATTIGCTAGGGGAAAACTTGAAGAAGAGAAGA
AGAGATCCGAAGAGCICTTATCICAGGTICCAGTITICITTACACATCICTGCTAAAGCAGCAAGAAGAACA
AACAAGGGTAGCICIGITGGAACAACAGATGCAGGCATGTACTITAGACTTIGAAAATGAAAAACTCGAC
CGICAACATGIGCAGCATCAATTIGCATGTAATTCTITAAGGAGCTCCGAAAAGCAAGAAATCAAATAACAC
AGTIGGAATCCITGAAACAGCTTICATGAGTTIGCCATCACAGAGCCATTAGTICACITTICCAAGGAGAGAC
TGAAAACAGAGAAAAAGTTGCCGCCTCACCAAAAAGTCCCACTGCTGCACTCAATGAAAGCCTGGTIGGAA
TGTCCCAAGTGCAATATACAGTATCCAGCCACTIGAGCATCGCGATCIGCTTGICCATGTGGAATACTIGTIT
CAAAGTAGCAAAATAAGTATTIGITTIGATATTAAAAGATTCAATACTIGTATTITIICTGITAGCTITIGIGGG
CATTTTGAATTIATATATTICACATTTIGCATAAAACTGCCTATCTACCTTIIGACACTCCAGCATGCTAGT
GAATCATGTATICTITTAGGCTGCIGTIGCATITCICITGGCAGIGATACCTICCCIGACATGGTIICATCATC
AGGCTGCAATGACAGAATGTGGTGAGCAGCGICTACTGAGACTACTAACATTIITGCACTGICAAAATACT
TGGTIGAGGAAAAGATAGCTCAGGTITATIGCTAATGGGTTAATGCACCAGCAAGCAAAATATTTIATGTITIT
TGGGGGTITITGAAAAATCAAAGATAATTAACCAAGGATCTTAACTIGIGITCGCATTIITTITATCCAAGCACT
TAGAAAACCTACAATCCTAATTTIGATIGICCATITGITAAGAGGTIGGTIGATAGATACTATITITITITITITIICA
TATIGTATAGCGGTTIATTAGAAAAGTIGGGGATTTIICTITGATCITTATTIGCTIGCTTIACCATTGAAACTTA
ACCCAGCIGTGITCCCCAACICTIGITCIGCGCACGAAACAGTATICTIGITTGAGGCATAATCTTAAGTIGGC
CACACACAATGITITCICITATIGITATCTGGCAGTAACTIGTAACTTGAATTACATTAGCACATICTGCTT
AGCTAAAATTGTITAAAATAAACTITAATAAACCCATGTAGCCCICICATTTGATTIGACAGTATITITAGTIT
ATTITTGGCATICTIAAAGCTGGGCAATGTAATGATCAGATCITIGITTIGICTIGAACAGGTATITITTTATA
CATGCTITTIGTAAACCAAAAACTTTTAAATTTCTITCAGGTITITICTAACATGCTITACCACTGGGCTACTG
TAAATGAGAAAAGAATAAAATTATTITAATGTITTAAAAAAAANAANAAAA
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GGCGGCTGAGCCTGAGCGGGGATGTAGAGGCGGCGGCAGCAGAGGCGGCACTGGCGGCAAGAGCAGACGC
CCGAGCCGAGCGAGAAGAGCGGCAGAGCCTTIATCCCCTGAAGCCGGGCCCCGCGTCCCAGCCCTIGCCCAG
CCCGCGCCCAGCCATGCGCGCCGCCTGCTGAGTCCGGGCGCCGCACGCTGAGCCCTICCGCCCGCGAGLCCG
CGCTICAGCTCGGGGGTIGATTAGTITIGCTITTTIIGTIIGITTIITTAATTTGGGCCGCGGGGAGGGGGAGGAGGG
GCAGGTGCTGCAGGCTCCCCCCCCTCCCCGCCTCGGGCCAGCCGCGGCGGCGCGACTCGGGCTICCGGALCC
CGGGCACTGCIGGCGGCTGGAGCGGAGCGCACCGCGGCGEGTGGTGCCCAGAGCGGAGCGCAGCTCCCTIGE
CCCGCCCCTCCCCCTICGGCCTCGCGGCGACGGCGGCGGTIGGCGGCTIGGACGACTCGGAGAGCCGAGTGA
AGACATTTCCACCTGGACACCTGACCATIGTGCCTGCCCTGAGCAGCGAGGCCCACCAGGCATCICIGTITIG
TGGGCAGCAGGGCCAGGTICCIGGICTIGIGGACCCTCGGCAGTTGGCAGGCTCCCTICTIGCAGTGGGGICIG
GGCCTCGGCCCCACCATGICGAGCCTCGGCGGTGGCTCCCAGGATGCCGGCGGCAGTAGCAGCAGCAGCA
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CCAATGGCAGCGGIGGCAGTGGCAGCAGTGGCCCAAAGGCAGGAGCAGCAGACAAGAGTIGCAGTIGGTGGC
TGCCGCCGCACCAGCCTICAGTIGGCAGATGACACACCACCCCCCGAGCGTICGGAACAAGAGCGGTATCATIC
AGTGAGCCCCTCAACAAGAGCCTGCGCCGCTCCCGCCCGCICTCCCACTACTICTICITTIGGCAGCAGTG
GIGGTAGTIGGCGGIGGCAGCATGATGGGCGGAGAGTICTGCTGACAAGGCCACTGCGGCTIGCAGCCGCTIGE
CICCCTGTITGGCCAATGGGCATGACCTIGGCGGCGGCCATGGCGGTGGACAAAAGCAACCCTACCTCAAAG
CACAAAAGTGGIGCTIGTGGCCAGCCTGCTGAGCAAGGCAGAGCGGGCCACGGAGCTGGCAGCCGAGGGAL
AGCTIGACGCTGCAGCAGTTTIGCGCAGICCACAGAGATGCTGAAGCGCGTIGGTIGCAGGAGCATCICCCGCT
GATGAGCGAGGCGGGTIGCIGGCCTIGCCTGACATGGAGGCTGTIGGCAGGTGCCGAAGCCCTCAATGGCCAG
TCCGACTTICCCCTACCIGGGCGCITTICCCCATCAACCCAGGCCICTTICATTATGACCCCGGCAGGTIGIGT
TCCIGGCCGAGAGCGCGCTGCACATGGCGGGCCTGGCTGAGTACCCCATGCAGGGAGAGCTGGCCTICIGC
CATCAGCTCCGGCAAGAAGAAGCGGAAACGCTGCGGCATGTGCGCGCCCTGCCGGCGGCGCATCAACTGC
GAGCAGTGCAGCAGTITGTAGGAATCGAAAGACTGGCCATCAGATTTGCAAATTCAGAAAATGTIGAGGAAC
TCAAAAAGAAGCCTTICCGCTIGCTCIGGAGAAGGTGATGCTTICCGACGGGAGCCGCCTTCCGGTGGTITICA
GIGACGGCGGCGGAACCCAAAGCTGCCCTCICCGTIGCAATGTICACTGCTCGTGIGGTCICCAGCAAGGGA
TTCGGGCGAAGACAAACGGATGCACCCGICTITAGAACCAAAAATATTICTCTICACAGATTITICATICCIGT
TTTTIATATATATATTIITITITGITGICGITITITAACATCTICCACGTCCCTAGCATAAAAAGAAAAAGAARAAAA
ATTTAAACTGCITITTIICGGAAGAACAACAACAAAAAAGAGGTAAAGACGAATCTATAAAGTACCGAGACT
TCCIGGGCAAAGAATGGACAATCAGTITIICCTICCIGIGTCGATGICGATGTIGTCIGTIGCAGGAGATGCA
GITITTGIGTAGAGAATGTIAAATTTTCTIGTAACCTITITTIGAAATCTAGTTACTAATAAGCACTACTGTAAT
TTAGCACAGTTTAACICCACCCTCATTITAAACTITCCITTGATICITICCGACCATGAAATAGTGCATAGT
TTGCCTIGGAGAATCCACTCACGTICATAAAGAGAATGTITGATGGCGCCGTGTAGAAGCCGCTCIGTATICC
ATCCACGCGTGCAGAGCTGCCAGCAGGGAGCICACAGAAGGGGAGGGAGCACCAGGCCAGCTGAGCTGCA
CCCACAGTCCCGAGACTGGGATCCCCCACCCCAACAGTGATITITIGGAAAAAAAAATGAAAGTICIGTITICG
TTTATCCATTGCGATCTIGGGGAGCCCCATCTCGATATTITCCAATCCIGGCTACTTITITICTTAGAGAAAATA
AGTCCTITITTICTIGGCCTIGCTAATGGCAACAGAAGAAAGGGCTTICITTGCGTGGTICCCCTGCIGGIGG
GGGTGGGTCCCCAGGGGGCCCCCTGCGGCCIGGGCCCCCCTGCCCACGGCCAGCTTICCTIGCTIGATGAACA
TGCIGITIGTATIGITITITAGGAAACCAGGCTGITIIGTIGAATAAAACGAATGCATGTITTGIGTICACGAAA
AAAAAAAAAAANAAAAAAAAAANAAAAAAAAAAANAAANANA

NM_005228

CCCCGGCGCAGCGCGGCCGCAGCAGCCTCCGCCCCCCGCACGGTGTGAGCGCCCGACGCGGCCGAGGLGG
CCGGAGTCCCGAGCTAGCCCCGGCGGCCGCCGCCGCCCAGACCGGACGACAGGCCACCICGICGGLCGTICC
GCCCGAGTCCCCGCCTICGCCGCCAACGCCACAACCACCGCGCACGGCCCCCTGACTCCGTCCAGTATTIGA
TCGGGAGAGCCGGAGCGAGCTICTICGGGGAGCAGCGATGCGACCCTCCGGGACGGCCGGGGCAGCGCICC
TGGCGCIGCTGGCTGCGCTCTIGCCCGGCGAGTICGGGCTICTGGAGGAAAAGAAAGTITGCCAAGGCACGAG
TAACAAGCTCACGCAGITGGGCACTTTITGAAGATCATTITICTCAGCCICCAGAGGATGTTICAATAACTGT
GAGGTGGTICCITGGGAATITGGAAATTACCTIATGTIGCAGAGGAATTATGATCTITICCTICTTIAAAGACCA
TCCAGGAGGTGGCTGGTITATGTCCTICATTGCCCTCAACACAGTGGAGCGAATICCITTIGGAAAACCTGCA
GATCATCAGAGGAAATATGTACTACGAAAATTCCTATGCCTIAGCAGTICTTATCTAACTATGATGCAAAT
AAANCCGGACTGAAGGAGCTGCCCATGAGAAATTTACAGGAAATCCTIGCATGGCGCCGTIGCGGTITCAGCA
ACAACCCTIGCCCIGIGCAACGTGGAGAGCATCCAGTIGGCGGGACATAGTCAGCAGTGACTTICTICAGCAA
CATGTCGATGGACTITCCAGAACCACCTIGGGCAGCTGCCAAAAGTGTGATCCAAGCTGTCCCAATGGGAGC
TGCIGGGGTIGCAGGAGAGGAGAACTGCCAGAAACTGACCAAAATCATCTIGTGCCCAGCAGTIGCTICCGGGC
GCTIGCCGTGGCAAGTCCCCCAGTIGACTGCTGCCACAACCAGTIGTIGCTGCAGGCTGCACAGGCCCCCGGGA
GAGCGACTGCCIGGTICTGCCGCAAATTCCGAGACGAAGCCACGTGCAAGGACACCTGCCCCCCACTCATG
CICTACAACCCCACCACGTIACCAGATGGATGTGAACCCCGAGGGCAAATACAGCTITITGGTGCCACCTIGCG
TGAAGAAGTIGTCCCCGTAATTATGTIGGIGACAGATCACGGCTCGTIGCGTICCGAGCCTGTGGGGCCGACAG
CTIATGAGATGGAGGAAGACGGCGTICCGCAAGTGTAAGAAGTGCGAAGGGCCTTIGCCGCAAAGTIGTGTAAC
GGAATAGGTATITGGTGAATTTAAAGACTCACTCICCATAAATGCTACGAATATTAAACACTICAAAAACT
GCACCTCCATCAGIGGCGATCICCACATCCIGCCGGTGGCATITAGGGGTGACTICCTTCACACATACTCC
TCCICTIGGATCCACAGGAACTGGATATICTGAAAACCGTAAAGGAAATCACAGGGITTITIGCTGATTICAG
GCTITGGCCTGAAAACAGGACGGACCTCCATGCCITIGAGAACCTAGAAATCATACGCGGCAGGACCAAGC
AACATGGICAGITTICICTITIGCAGICGTICAGCCTGAACATAACATCCTITGGGATTACGCTCCCTICAAGGA
GATAAGTGATGGAGATGTIGATAATTTCAGGAAACAAAAATTIGTIGCTATGCAAATACAATAAACTGGAAA
AAACTGITTIGGGACCICCGGTCAGAAAACCAAAATTATAAGCAACAGAGGTGAAAACAGCTGCAAGGCCA
CAGGCCAGGTICTIGCCATGCCTIGIGCTCCCCCGAGGGCTIGCIGGGGCCCGGAGCCCAGGGACTIGCGICTC
TTGCCGGAATGTICAGCCGAGGCAGGGAATGCGTIGGACAAGTIGCAACCTITICTGGAGGGTGAGCCAAGGGAG
TTTGTIGGAGAACTICTIGAGTGCATACAGIGCCACCCAGAGTIGCCIGCCICAGGCCATGAACATCACCTIGCA
CAGGACGGGGACCAGACAACTGTIATCCAGTIGTIGCCCACTACATTGACGGCCCCCACTGCGTCAAGACCTG
CCCGGCAGGAGTCATGGGAGAAAACAACACCCTGGICTGGAAGTACGCAGACGCCGGCCATGIGTGCCAC
CIGTIGCCATCCAAACTGCACCTIACGGATGCACTGGGCCAGGICTITGAAGGCTGICCAACGAATGGGCCTA
AGATCCCGICCATCGCCACTGGGATGGIGGGGGCCCTICCTICTTIGCTIGCTIGGTIGGTIGGCCCTIGGGGATCGG
CCICTTCATGCGAAGGCGCCACATCGTITCGGAAGCGCACGCTIGCGGAGGCTIGCTIGCAGGAGAGGGAGCTT
GIGGAGCCTCITACACCCAGTGGAGAAGCTCCCAACCAAGCICICTIGAGGATCTTGAAGGAAACTGAAT
TCAAAAAGATCAAAGIGCTGGGCICCGGTIGCGITCGGCACGGTGTATAAGGGACTCTGGATCCCAGAAGG
TGAGAAAGTTAAAATTICCCGICGCTATCAAGGAATTAAGAGAAGCAACATCTCCGAAAGCCAACAAGGAA
ATCCTICGATGAAGCCTACGTGATGGCCAGCGTIGGACAACCCCCACGIGTIGCCGCCIGCTGGGCATCIGCC
TCACCTCCACCGIGCAGCTCATCACGCAGCTCATGCCCTICGGCTIGCCTICCTIGGACTATGTICCGGGAACA
CAAAGACAATATTGGCTCCCAGTIACCTIGCTCAACTIGGTIGTGIGCAGATCGCAAAGGGCATGAACTACTTG
GAGGACCGTCGCTIGGTGCACCGCGACCTGGCAGCCAGGAACGTACTGGTGAAAACACCGCAGCATGTICA
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AGATCACAGATITTGGGCTGGCCAAACTGCTIGGGIGCGGAAGAGAAAGAATACCATGCAGAAGGAGGCAA
AGTGCCTIATCAAGTGGATGGCATIGGAATCAATTTITACACAGAATCTATACCCACCAGAGTIGATIGICIGG
AGCTACGGGGTGACCGITTGGGAGTITGATGACCTTIIGGATCCAAGCCATATGACGGAATCCCTGCCAGCG
AGATCTCCICCATCCIGGAGAAAGGAGAACGCCTCCCTCAGCCACCCATATGTACCATCGATGICTACAT
GATCATGGTCAAGIGCTGGATGATAGACGCAGATAGTCGCCCAAAGTTCCGTGAGTITGATCATCGAATTC
TCCAAAATGGCCCGAGACCCCCAGCGCTACCTITIGTICATTCAGGGGGATGAAAGAATGCATTITGCCAAGTC
CTACAGACTCCAACTICTACCGIGCCCTIGATGGATGAAGAAGACATGGACGACGTIGGTGGATGCCGACGA
GTACCTCATCCCACAGCAGGGCTITCTTICAGCAGCCCCTCCACGTCACGGACTCCCCTCCTGAGCTICICTG
AGTGCAACCAGCAACAATTCCACCGIGGCTTGCATIGATAGAAATGGGCTGCAAAGCTGTCCCATCAAGG
AAGACAGCTITCITGCAGCGATACAGCTICAGACCCCACAGGCGCCTITGACTGAGGACAGCATAGACGACAC
CTITICCTCCCAGTIGCCTIGAATACATAAACCAGTCCGTITCCCAAAAGGCCCGCTGGCTICTGTGCAGAATCCT
GICTATCACAATCAGCCTCTGAACCCCGCGCCCAGCAGAGACCCACACTACCAGGACCCCCACAGCACTG
CAGTGGGCAACCCCGAGTATCICAACACTGICCAGCCCACCIGTIGTCAACAGCACATTCGACAGCCCTIGC
CCACTGGGCCCAGAAAGGCAGCCACCAAATTAGCCTIGGACAACCCTGACTACCAGCAGGACTICTTICCC
AAGGAAGCCAAGCCAAATGGCATCITTAAGGGCTCCACAGCTGAAAATGCAGAATACCTAAGGGTICGCGC
CACAAAGCAGIGAATTTATTGGAGCATGACCACGGAGGATAGTATGAGCCCTAAAAATCCAGACTCTTTIC
GATACCCAGGACCAAGCCACAGCAGGTCCTICCATCCCAACAGCCATGCCCGCATTAGCICTTIAGACCCAC
AGACTGGITTTGCAACGTTTACACCGACTAGCCAGGAAGTACTICCACCTCGGGCACATTITITGGGAAGTT
GCATTCCTITIGICITCAAACTGIGAAGCATITACAGAAACGCATCCAGCAAGAATATTGTCCCTITTGAGC
AGAAATTTATCITTCAAAGAGGTATATITGAAAAAAAAAARAAGTATATGTGAGGATTITITATIGATIGG
GGATCTIGGAGITITICATTGICGCTATTGATTITTACITCAATGGGCTCITCCAACAAGGAAGAAGCTT
GCTIGGTAGCACTTGCTACCCTGAGTTCATCCAGGCCCAACTGTIGAGCAAGGAGCACAAGCCACAAGTICTT
CCAGAGGATGCITGATTCCAGIGGTTCTIGCITCAAGGCTITCCACTGCAAAACACTAAAGATCCAAGAAGG
CCITCATGGCCCCAGCAGGCCGGATCGGTACTGTATCAAGTCATGGCAGGTACAGTAGGATAAGCCACTC
TGTCCCITCCTGGGCAAAGAAGAAACGGAGGGGATGGAATICTICCTITAGACITACTTITIGTAAAAATGT
CCCCACGGTACTITACTCCCCACTIGATGGACCAGIGGTTICCAGTICATGAGCGTTAGACTIGACTITIGTTITIGT
CTITICCATTCCATTGITTTGAAACTCAGTATGCTGCCCCIGTICITGCTGTCATGAAATCAGCAAGAGAGGA
TGACACATCAAATAATAACTCGGATTCCAGCCCACATTGGATTCATCAGCATITGGACCAATAGCCCACA
GCTIGAGAATGIGGAATACCTAAGGATAGCACCGCTITITTIGTTCICGCAAAAACGTATCTCCTAATTTGAGG
CICAGATGAAATGCATCAGGTCCITTGGGGCATAGATCAGAAGACTACAAAAATGAAGCTGCICTGAAAT
CICCTTTAGCCATCACCCCAACCCCCCAAAATTAGTITTIGTGITACTTATGGAAGATAGITTICICCTITITT
ACTICACITICAAAAGCTITTTITACICAAAGAGTIATATGTITCCCTICCAGGTCAGCTGCCCCCAAACCCCCIC
CITACGCTITIGICACACAAAAAGTGTCTICIGCCITGAGICATICTATTICAAGCACTTACAGCICTIGGCCAC
AACAGGGCATTITACAGGTGCGAATGACAGTAGCATTATGAGTIAGTGTIGGAATTICAGGTAGTAAATATGA
AACTAGGGTITTGAAATTGATAATGCTITICACAACATTITGCAGATGTIITTAGAAGGAAAAAAGTTICCTICC
TAAAATAATTTCICTACAATTIGGAAGATTGGAAGATTCAGCTAGTITAGGAGCCCACCTITITTTICCTAATC
TGTGIGIGCCCIGTAACCTGACTGGTTAACAGCAGICCTITGTAAACAGTGTITTAAACTICTCCTAGICA
ATATCCACCCCATCCAATTTATCAAGGAAGAAATGGTITCAGAAAATATTTICAGCCTACAGTITIATGTICA
GICACACACACATACAAAATGTITICCTITTIGCITITAAAGTAATTTTTGACTICCCAGATCAGTICAGAGCCC
CIACAGCATIGITAAGAAAGTATTITGATTTITITIGICICAATGAAAATAAAACTATATTCATTICCACICTA
AAAAAAAAAAANAANA

NM_00100586
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GTITCCCGGATITTIGIGGGCGCCTGCCCCGCCCCTICGTICCCCCTIGCTGTGICCATATATCGAGGCGATAG
GGITAAGGGAAGGCGGACGCCIGATGGGTTAATGAGCAAACTGAAGTGTTITCCATGATICTITITITTGAGT
CGCAATTGAAGTACCACCICCCGAGGGTGATTGCTTICCCCATGCGGGGTAGAACCTITTIGCTGICCTGTITC
ACCACTCTACCICCAGCACAGAATTITGGCTTATGCCTACTCAATGTGAAGATGATGAGGATGAAAACCTT
TGTGATGATCCACTICCACTITAATGAATGGTGGCAAAGCAAAGCTATATTCAAGACCACATGCAAAGCTA
CICCCTGAGCAAAGAGTCACAGATAAAACGGGGGCACCAGTAGAATGGCCAGGACAAACGCAGTGCAGCA
CAGAGACTCAGACCCIGGCAGCCATGCCTGCGCAGGCAGTGATGAGAGTGACATGTACTIGTIGIGGACAT
GCACAAAAGTGAGIGIGCACCGGCACAGACATGAAGCTGCGGCTCCCTGCCAGTICCCGAGACCCACCTIGG
ACATGCTICCGCCACCICTACCAGGGCIGCCAGGTGGTGCAGGGAAACCTGGAACTCACCTACCIGCCCAC
CAATGCCAGCCTIGICCTTICCTGCAGGATATCCAGGAGGTIGCAGGGCTACGIGCTICATCGCTCACAACCAA
GIGAGGCAGGICCCACTGCAGAGGCTGCGGATTGTGCGAGGCACCCAGCTCTTIGAGGACAACTATGCCC
TGGCCGIGCTAGACAATGGAGACCCGCTGAACAATACCACCCCIGTICACAGGGGCCTCCCCAGGAGGCCT
GCGGGAGCTGCAGCTTCGAAGCCTICACAGAGATCTTGAAAGGAGGGGTCTIGATCCAGCGGAACCCCCAG
CICTIGCTACCAGGACACGATTITIGTGGAAGGACATCTTICCACAAGAACAACCAGCTGGCTCICACACTGA
TAGACACCAACCGCTICICGGGCCIGCCACCCCIGTICTICCGATGTIGTAAGGGCTCCCGCTIGCTGGGGAGA
GAGTTCTGAGGATIGICAGAGCCTGACGCGCACIGICTGTGCCGGTGGCTGTGCCCGCTGCAAGGGGCCA
CIGCCCACTGACTGCTIGCCATGAGCAGTGTIGCTGCCGGCTGCACGGGCCCCAAGCACTCTGACTGCCIGG
CCIGCCTCCACTTCAACCACAGIGGCATCTIGTGAGCTGCACTIGCCCAGCCCTGGTICACCTACAACACAGA
CACGTTTGAGICCATGCCCAATCCCGAGGGCCGGTATACATICGGCGCCAGCTGTIGTGACTGCCTGTICCC
TACAACTACCTTIICTACGGACGTGGGATICCTGCACCCTICGICTGCCCCCTGCACAACCAAGAGGTGACAG
CAGAGGATGGAACACAGCGGTGIGAGAAGTGCAGCAAGCCCIGTIGCCCGAGTGIGCTATGGICTIGGGCAT
GGAGCACTTGCGAGAGGTGAGGGCAGTITACCAGTIGCCAATATCCAGGAGTITGCTIGGCTIGCAAGAAGATC
TTTGGGAGCCTGGCATTTCTIGCCGGAGAGCTITGATGGGGACCCAGCCTCCAACACTGCCCCGCTCCAGC
CAGAGCAGCTCCAAGIGTITGAGACTCTIGGAAGAGATCACAGGTTACCTATACATCTCAGCATGGCCGGA
CAGCCTGCCTIGACCTICAGCGTCITCCAGAACCTGCAAGTAATCCGGGGACGAATTICTGCACAATGGCGCC
TACTICGCIGACCCTGCAAGGGCTGGGCATCAGCTGGCTGGGGCTIGCGCTCACTIGAGGGAACTGGGCAGTG
GACTGGCCCTCATCCACCATAACACCCACCICTGCTITCGTGCACACGGTGCCCIGGGACCAGCTICTTITICG
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GAACCCGCACCAAGCTICTGCTCCACACTGCCAACCGGCCAGAGGACGAGTIGTGIGGGCGAGGGCCTGGLC
TGCCACCAGCTGIGCGCCCGAGGGCACTIGCTGGGGICCAGGGCCCACCCAGTIGTGICAACTGCAGCCAGT
TCCITCGGGGCCAGGAGTGCGTGGAGGAATGCCGAGTACTGCAGGGGCTCCCCAGGGAGTATGTIGAATGC
CAGGCACTGTIITGCCGTGCCACCCTGAGTGICAGCCCCAGAATGGCTCAGTIGACCIGTITTGGACCGGAG
GCTGACCAGIGIGIGGCCIGTGCCCACTATAAGGACCCICCCITCTGCGTIGGCCCGCTGCCCCAGCGGTG
TGAAACCTGACCICTICCTACATGCCCATICTGGAAGTITTICCAGATGAGGAGGGCGCATGCCAGCCTTGCCC
CATCAACTGCACCCACTCCTGIGIGGACCTIGGATGACAAGGGCTGCCCCGCCGAGCAGAGAGCCAGCCCT
CIGACGTICCATICATICICTIGCGGIGGTIGGCATTCTIGCTGGTICGIGGTICTIGGGGGTIGGICTITIGGGATCC
TCATCAAGCGACGGCAGCAGAAGATCCGGAAGTACACGATGCGGAGACTGCTGCAGGAAACGGAGCTIGGT
GGAGCCGCTGACACCTAGCGGAGCGATGCCCAACCAGGCGCAGATGCGGATCCTIGAAAGAGACGGAGCTG
AGGAAGGTIGAAGGTGCTITGGATCIGGCGCTTITGGCACAGTICTACAAGGGCATICTGGATCCCTGATGGGG
AGAATGTIGAAAATTCCAGTGGCCATCAAAGTGITGAGGGAAAACACATCCCCCAAAGCCAACAAAGAAAT
CTITAGACGAAGCATACGTGATGGCTGGTIGTIGGGCTCCCCATATGTICTCCCGCCTITICTGGGCATICTGCCTG
ACATCCACGGTGCAGCTIGGTGACACAGCTTATGCCCTATGGCTGCCICTITAGACCATGTCCGGGAAAACC
GCGGACGCCTIGGGCTCCCAGGACCTGCTGAACTGGTIGTATGCAGATTIGCCAAGGGGATGAGCTACCTGGA
GGATGTGCGGCTICGTACACAGGGACTIGGCCGCICGGAACGTIGCTGGTCAAGAGTCCCAACCATGTCAAA
ATTACAGACTTICGGGCIGGCICGGCTGCTGGACATIGACGAGACAGAGTACCATGCAGATGGGGGCAAGG
TGCCCATCAAGTIGGATIGGCGCTGGAGTICCATICTCCGCCGGCGGTTCACCCACCAGAGTGATGIGIGGAG
TTATGGIGIGACIGIGIGGGAGCTIGATGACTITITGGGGCCAAACCTTACGATGGGATCCCAGCCCGGGAG
ATCCCTGACCTGCTGGAAAAGGGGGAGCGGCTIGCCCCAGCCCCCCATICTGCACCATTGATGTICTACATGA
TCATGGICAAATGTIGGATGATTIGACICIGAATGTCGGCCAAGATTICCGGGAGTIGGTGICTGAATICIC
CCGCATGGCCAGGGACCCCCAGCGCTITGTIGGTCATCCAGAATGAGGACTIGGGCCCAGCCAGTICCCTITG
GACAGCACCTICTACCGCICACIGCTGGAGGACGATGACATGGGGGACCTIGGTIGGATGCTGAGGAGTATC
TGGTACCCCAGCAGGGCTITCITCIGTICCAGACCCTGCCCCGGGCGCTIGGGGGCATGGTCCACCACAGGCA
CCGCAGCTCATICTACCAGGAGIGGCGGTGGGGACCTGACACTAGGGCTGGAGCCCTICTGAAGAGGAGGCC
CCCAGGTICTCCACTIGGCACCCICCGAAGGGGCTGGCTCCGATGTATITGATGGTIGACCTIGGGAATGGGGG
CAGCCAAGGGGCTGCAAAGCCTICCCCACACATGACCCCAGCCCTICTACAGCGGTACAGTIGAGGACCCCAC
AGTACCCCIGCCCTCIGAGACTGATGGCTACGITGCCCCCCTGACCTIGCAGCCCCCAGCCTIGAATATGIG
AACCAGCCAGATGTICGGCCCCAGCCCCCTTCGCCCCGAGAGGGCCCICTGCCTGCTGCCCGACCTIGCTIG
GIGCCACTCIGGAAAGGCCCAAGACTCTICTICCCCAGGGAAGAATGGGGTCGTCAAAGACGTTITITTGCCTT
TGGGGGTIGCCGIGGAGAACCCCGAGTACTTGACACCCCAGGGAGGAGCTGCCCCTCAGCCCCACCCICCT
CCIGCCTTCAGCCCAGCCITCGACAACCTCIATTACTGGGACCAGGACCCACCAGAGCGGGGGGCTCCAC
CCAGCACCTICAAAGGGACACCTACGGCAGAGAACCCAGAGTIACCTGGGTICTGGACGTGCCAGTIGTGAAC
CAGAAGGCCAAGTCCGCAGAAGCCCTGATGIGTICCTICAGGGAGCAGGGAAGGCCTGACTITCIGCTGGCAT
CAAGAGGTGGGAGGGCCCICCGACCACTTCCAGGGGAACCTGCCATGCCAGGAACCTGTICCTAAGGAACC
TTCCTITCCIGCTITIGAGITCCCAGATGGCTGGAAGGGGTCCAGCCTICGITGGAAGAGGAACAGCACTGGGG
AGTICTITIGIGGATTCIGAGGCCCIGCCCAATGAGACTCTAGGGTICCAGTGGATGCCACAGCCCAGCTIGG
CCCTITTCCTICCAGATCCIGGGTIACTGAAAGCCTITAGGGAAGCTGGCCTGAGAGGGGAAGCGGCCCTAAG
GGAGTGTCTAAGAACAAAAGCGACCCATTCAGAGACTGICCCIGAAACCTAGTACTGCCCCCCATGAGGA
AGGAACAGCAATGGTIGICAGTATCCAGGCTTIGTACAGAGIGCTITTIICIGTITITAGITITTIACTITITITITIIG
TTTIGITITTTTAAAGATGAAATAAAGACCCAGGGGGAGAATGGGTIGITGTATIGGGGAGGCAAGTIGTIGGG
GGGTCCTTCTCCACACCCACTITGTCCATITIGCAAATATATITTIGGAAAACAGCTA

NM_00112274
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ATGGTCATAACAGCCICCTGICTACCGACTCAGAACGGATTITTACCAAAACTGAAAATGCAGGCTCCATG
CICAGAAGCTICITTAACAGGCTICGAAAGGTCCATIGCTCCTTICICCTIGCCCATICTATAGCATAAGAAGA
CAGICTCTIGAGTIGATAATCTTCICTTCAAGAAGAAGAAAACTAGGAAGGAGTAAGCACAAAGATCTCTTIC
ACATTCICCGGGACTGCGGTACCAAATATCAGCACAGCACTITCITGAAAAAGGATGTAGATTTTIAATICIG
AACTTTGAACCATCACTGAGGTGGCCCGCCGGITICTIGAGCCTICTIGCCCTGCGGGGACACGGICTGCAC
CCTIGCCCGCGGCCACGGACCATGACCATGACCCICCACACCAAAGCATCTGGGATGGCCCTACTGCATCA
GATCCAAGGGAACGAGCTGGAGCCCCTGAACCGTICCGCAGCTICAAGATCCCCCIGGAGCGGCCCCTGGGL
GAGGTGTACCIGGACAGCAGCAAGCCCGCCGTIGTACAACTACCCCGAGGGCGCCGCCTACGAGTITCAACG
CCGCGGCCGCCGCCAACGCGCAGGTCTACGGTCAGACCGGCCTICCCCTACGGCCCCGGGTCIGAGGCTGE
GGCGTTCGGCICCAACGGCCTGGGGGGTTICCCCCCACTICAACAGCGTIGTICTCCGAGCCCGCIGATGCTA
CIGCACCCGCCGCCGCAGCTGICGCCTITTCCTGCAGCCCCACGGCCAGCAGGTGCCCTACTACCTGGAGA
ACGAGCCCAGCGGCTACACGGTGCGCGAGGCCGGCCCGCCGGCATTICTACAGGCCAAATTCAGATAATCG
ACGCCAGGGTGGCAGAGAAAGATIGGCCAGTACCAATGACAAGGGAAGTATGGCTATGGAATCIGCCAAG
GAGACTCGCTACTGIGCAGTGIGCAATGACTATGCTITCAGGCTACCATTATGGAGICTGGTCCTIGTGAGG
GCTIGCAAGGCCTITCITCAAGAGAAGTATTCAAGGACATAACGACTATATGIGICCAGCCACCAACCAGTG
CACCATTGATAAAAACAGGAGGAAGAGCTGCCAGGCCTGCCGGCTCCGCAAATGCTACGAAGTIGGGAATG
ATGAAAGGTGGGATACGAAAAGACCGAAGAGGAGGGAGAATGTIGAAACACAAGCGCCAGAGAGATGATG
GGGAGGGCAGGGGIGAAGTIGGGGTICTGCTGGAGACATGAGAGCTGCCAACCTTIGGCCAAGCCCGCTCAT
GATCAAACGCICTAAGAAGAACAGCCTIGGCCTITGTICCCTIGACGGCCGACCAGATGGTCAGTGCCTITGITG
GATGCTGAGCCCCCCATACTCTIATTCCGAGTIATGATCCTACCAGACCCTTICAGIGAAGCTTCGATGATGG
GCTITACTGACCAACCTIGGCAGACAGGGAGCIGGITCACATGATCAACTGGGCGAAGAGGGTGCCAGGCTT
TGTGGATITGACCCTICCATGATCAGGTICCACCITCTIAGAATGTIGCCIGGCTAGAGATCCTGATGATIGGT
CICGTCIGGCGCTCCATGGAGCACCCAGGGAAGCTACTGTTIGCTCCTAACTTIGCTICTIGGACAGGAACC
AGGGAAAATGTGTAGAGGGCATGGTIGGAGATCITCGACATGCTGCTGGCTACATCATCTCGGTICCGCAT
GATGAATCTGCAGGGAGAGGAGTITTGTIGTGCCTCAAATCTATTATTTITGCITAATICTGGAGIGTACACA
TTTCTGTICCAGCACCCTGAAGTCICTGGAAGAGAAGGACCATATCCACCGAGICCIGGACAAGATCACAG
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ACACTTIGATCCACCIGATGGCCAAGGCAGGCCTGACCCTGCAGCAGCAGCACCAGCGGCTIGGCCCAGCT
CCICCTCATCCICICCCACATCAGGCACATGAGTAACAAAGGCATGGAGCATCIGTACAGCATGAAGTGC
AAGAACGTIGGTGCCCCICTATGACCTGCTGCIGGAGATGCTGGACGCCCACCGCCTACATGCGCCCACTA
GCCGTGGAGGGGCATCCGTIGGAGGAGACGGACCAAAGCCACTIGGCCACTGCGGGCTCTACTICATCGCA
TTCCTITGCAAAAGTATTACATCACGGGGGAGGCAGAGGGTTITCCCTGCCACGGTCIGAGAGCTCCCIGGC
TCCCACACGGTICAGATAATCCCIGCIGCATITITACCCTCATCATGCACCACITTIAGCCAAATICIGICT
CCIGCATACACTCCGGCATGCATCCAACACCAATGGCTITCIAGATGAGTIGGCCATTCATTIGCTTGCTC
AGTICTTIAGTGGCACATICTICTGICTICIGTIIGGGAACAGCCAAAGGGATICCAAGGCTAAATCTITIGTA
ACAGCTCICTTICCCCCITGCTATIGTITACTAAGCGIGAGGATTICCCGTIAGCTICTICACAGCTGAACTICAG
TCTATGGGITGGGGCICAGATAACTCIGIGCATTTAAGCTACTIGTAGAGACCCAGGCCTGGAGAGTAGA
CATTTTGCCICIGATAAGCACTITITITTAAATGGCICTAAGAATAAGCCACAGCAAAGAATTTAAAGTGGCT
CCITTAATTGGTIGACTITGGAGAAAGCTAGGICAAGGGTITATTATAGCACCCTICITGTATTCCTATGGCA
ATGCATCCITTTIATGAAAGTGGTACACCITAAAGCTITTTATATGACTIGTAGCAGAGTATCIGGIGATIGT
CAATTCATTCCCCCTATAGGAATACAAGGGGCACACAGGGAAGGCAGATCCCCTIAGTTGGCAAGACTATT
TTAACTTIGATACACTGCAGATTCAGATGIGCTIGAAAGCTCIGCCTICIGGCTTICCGGTICATGGGTITCCAG
TTAATTCATGCCICCCATGGACCTIATGGAGAGCAGCAAGTTIGATICTTAGTTAAGTICTCCCTATATGAGGG
ATAAGTICCTGATTITIIGITITTIATTITTIGIGTITACAAAAGAAAGCCCTCCCTICCCTGAACTIGCAGTAA
GGICAGCTTCAGGACCTGITCCAGTGGGCACTGTIACTTIGGATICTITCCCGGCGTIGIGTGIGCCITACACAG
GGGTGAACTGITCACTIGIGGTGATGCATGATGAGGGTAAATGGTAGTTGAAAGGAGCAGGGGCCCTGGTG
TTGCATTITAGCCCTGGGGCATGGAGCTGAACAGTACTTIGTIGCAGGATIGTITGIGGCTACTAGAGAACAAG
AGGGAAAGTAGGGCAGAAACTGGATACAGTTCIGAGGCACAGCCAGACTTGCICAGGGTGGCCCTIGCCAC
AGGCTGCAGCTACCTAGGAACATICCITIGCAGACCCCGCATTGCCCTITITIGGGGGTIGCCCTIGGGATCCCTIG
GGGTAGTCCAGCTCTITICTICATITCCCAGCGTIGGCCCTGGTIGGAAGAAGCAGCTGTCACAGCTGCTGTA
GACAGCTIGTGITCCTACAATTGGCCCAGCACCCIGGGGCACGGGAGAAGGGTGGGGACCGTIGCTGTICAC
TACTICAGGCTGACTGGGGCCIGGICAGATTACGTATGCCCITGGTIGGITTAGAGATAATCCAAAATCAGG
GITTIGGTITTGGGGAAGAAAATCCTCCCCCTICCICCCCCGCCCCGTTCCCTACCGCCTCCACTICCTGCCA
GCICATTITCCITCAATTTICCTITGACCTATAGGCTAAAAAAGAAAGGCTCATTCCAGCCACAGGGCAGCC
TTCCCIGGGCCTITITGCITCICTAGCACAATTATGGGTITACTITCCITTITITICTTAACAAAAAAGAATGTTIG
ATTICCICIGGGIGACCTITATTGICTIGIAATIGAAACCCTATTIGAGAGGTGATIGICIGTGITAGCCAATG
ACCCAGGTIGAGCTIGCICGGGCTTICICITIGGTATIGICITGTITITGGAAAAGTGGATTIICATICATITICIGAT
TGTCCAGITAAGIGATCACCAAAGGACTIGAGAATCIGGGAGGGCAAAAAAAAAAAAAAAGTTTITATIGIG
CACTTAAATTIGGGGACAATTITATGTATCIGIGITAAGGATATGTITAAGAACATAATTICTITITTIGTITIGC
TGTTITIGITTAAGAAGCACCTITAGITIGITTAAGAAGCACCTITATATAGTATAATATATATITTIITITIGAAA
TTACATIGCTTIGITTIATCAGACAATTGAATGTIAGTAATTCIGTICTIGGATTTAATITGACTIGGGTITAACA
TGCAAAAACCAAGGAAAAATATTTIAGTITITITITITITITITIITITITTIGTIATACTTTIICAAGCTACCTIGICATIG
TATACAGICATITATGCCTAAAGCCTIGGTIGATTATICATITAAATGAAGATCACATTTCATATCAACTIT
TGTATCCACAGTAGACAAAATAGCACTAATCCAGATGCCTATTIGITGGATACTIGAATGACAGACAATCTIT
ATGTAGCAAAGATTATGCCTIGAAAAGGAAAATTATTCAGGGCAGCTAATTITGCITTTACCAAAATATCA
GIAGTAATATITTIGGACAGTAGCTAATGGGTICAGIGGGTTICITTITTAATGTTTATACTITAGATTTICTT
TTAAAAAAATTAAAATAAAACAAAAARAAAATTTICTAGGACTAGACGATGTAATACCAGCTAAAGCCAAAC
AATTATACAGTGGAAGGTTTITACATTATTICATCCAATGTGITICTATICATGITAAGATACTACTACATT
TGAAGTGGGCAGAGAACATCAGATGATIGAAATGTICGCCCAGGGGTICTICCAGCAACTTTIGGAAATCICT
TTGIATTITITTACITGAAGTGCCACTAATGGACAGCAGATATTTICIGGCTGATIGTIGGTATTGGGTIGTIAG
GAACATGATTITAAAAAAANAACTCTITGCCTCIGCITICCCCCACTCTGAGGCAAGTTAAAATGTAAAAGAT
GIGATTTATCIGGGGGGCICAGGTATGGTGGGGAAGTGGATICAGGAATCIGGGGAATGGCAAATATATT
AAGAAGAGTATIGAAAGTATITGGAGGAAAATGGTTAATICTGGGTIGIGCACCAGGGTTCAGTAGAGICC
ACTICTIGCCCTGGAGACCACAAATCAACTAGCTICCATTTACAGCCATITCTAAAATGGCAGCTICAGTIC
TAGAGAAGAAAGAACAACATCAGCAGTAAAGTICCATGGAATAGCTAGIGGTCIGIGITTCITTICGCCAT
TGCCTAGCTITGCCGTAATGATTCTATAATGCCATCATGCAGCAATTATGAGAGGCTAGGTCATCCAAAGA
GAAGACCCTATICAATGTAGGTIGCAAAATCTAACCCCTAAGGAAGTGCAGICTITITIGATITGATITTCCCTA
GTAACCTTGCAGATATGTITAACCAAGCCATAGCCCATGCCITITITGAGGGCTGAACAAATAAGGGACTTA
CIGATAATTTIACTITIGATICACATTAAGGTIGITCICACCTTGAAATCTITATACACTGAAATGGCCATTIGA
TTTAGGCCACTGGCTTAGAGTACICCTITICCCCIGCATGACACTGATTACAAATACTITTICCTATICATACT
TTCCAATTATGAGATGGACTIGTGGGTACTGGGAGTGATCACTAACACCATAGTAATGTICTAATATTICACA
GGCAGATCTGCITGGGGAAGCTAGTTATGTGAAAGGCAAATAGAGTCATACAGTAGCTCAAAAGGCAACC
ATAATTCICTTIGGIGCAGGICTIGGGAGCGTIGATCTAGATTACACTIGCACCATICCCAAGTTAATCCCC
TGAAAACTTACTICTCAACTGGAGCAAATGAACTITIGGTICCCAAATATCCATCITTIICAGTAGCGTITAATT
ATGCICIGITICCAACTGCATTICCTITCCAATTGAATTAAAGTIGTGGCCICGTIITTTAGTCATTITAAAA
TTGITTICTAAGTAATTIGCTIGCCICTATTATGGCACTTCAATTTITGCACTGICTTIITGAGATTICAAGAAA
AATTTICIATTCITTITIITTIGCATICCAATTGIGCCIGAACTTTTAAAATATGTAAATGCTIGCCATGTTICCA
AACCCATICGTCAGTGIGIGIGTTTIAGAGCTGIGCACCCTAGAAACAACATATIGTICCCATGAGCAGGTIGC
CIGAGACACAGACCCCTTIGCATTICACAGAGAGGTICATIGGTITATAGAGACTTIGAATTAATAAGTGACAT
TATGCCAGITTCIGIICICICACAGGTIGATAAACAATGCTITTIGTIGCACTACATACTICTITICAGIGTAGA
GCICTTGITITATGGGAAAAGGCTCAAATGCCAAATTGIGTITIGATGGATTIAATATGCCCTITITIGCCGAT
GCATACTATTIACTGATGTGACICGGTITTGICGCAGCTITGCITTIGTITTAATGAAACACACTIGTAAACC
TCTITIGCACTITGAAAAAGAATCCAGCGGGATGCICGAGCACCTGTAAACAATTITCTCAACCTATTIG
ATGITCAAATAAAGAATTAAACTAAA

NM_130398

AAATTGAAAGGTICAGCCTTTICGCGCGCIGTGTAGGCAAGTTACCCGIGITCIGCGITGCCGGCCGTGGGT
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GCICTGGCCACAGIGAGTTAGGGGCGTICGGAGCGGGTTICTCCAACCGCAATCGGCTCCGCTICAAGGGGA
GGAGGAGAGTICCCITCTCGGAAGGCCTAAGGAAACGTGICGICTIGGAATGGGCTITGGGGGCCACGCCTIGC
ACATCTCCGCGAGACAGAGGGATAAAGTIGAAGATGGTIGCTIGTTATTIGITACCICGAGTGCCACATGCGAC
CICIGAGATATIGTACACAGTCATITICTTACTATCGCACTCAGCCATTCTITACTACGCTAAAGAAGAAATAA
TTATTCGAGGATATTIIGCCIGGCCCAGAAGAAACTTATGTAAATTTCATGAACTATTATATCCGITTIICC
TCGGAGTIGAGAGAAAACTCTITITTTIAGATATCATCTGAGAGAACTAGTIGAATCCCAGTICACTIGAGTIGGAGT
TGAGAGICTAAGAACCTICTGAAATTTGAGAACTIGCIGGACCAGAGCCITTAGAGCICTIGATAAGGTGICA
ACAGGGTAGTTAATTIGGCACCATIGGGGATACAGGGATTGCTACAATTITATCAAAGAAGCTTCAGAACCC
ATCCATGIGAGGAAGTATAAAGGGCAGGTAGTIAGCTIGTGGATACATATTGCTGGCTTCACAAAGGAGCTA
TTGCTITIGIGCTGAAAAACTAGCCAAAGGTGAACCTACTGATAGGTATGTAGGATTIITGTATGAAATTIGT
AAATATGTITACTIATCICATGGGATICAAGCCTATTCICGTATTTIGATGGATGTACTITACCTITCTIAAAAAG
GAAGTAGAGAGATCTAGAAGAGAAAGACGACAAGCCAATCTICITAAGGGAAAGCAACTITCTIICGTIGAGG
GGAAAGTCTCGGAAGCTCGAGAGTIGTITCACCCGGTICTATCAATATCACACATGCCATGGCCCACAAAGT
AATTAAAGCTGCCCGGICTCAGGGGGTAGATIGCCICGTGGCTCCCTATGAAGCTGATGCGCAGTITGGCC
TATCTTAACAAAGCGGGAATTIGTGCAAGCCATAATTACAGAGGACTCGGATCICCIAGCTITITTIGGCTIGTA
AAANGGTAATTITAAAGATGGACCAGTITITGGAAATGGACTTIGAAATTGATCAAGCICGGCTAGGAATGIG
CAGACAGCTIGGGGATGTATTCACGGAAGAGAAGTITITCGTTACATGTIGTATTCITICAGGTIGTIGACTAC
CIGICATCACIGCGIGGGATTGGATTAGCAAAGGCATGCAAAGTCCTAAGACTAGCCAATAATCCAGATA
TAGTAAAGGTTATCAAGAAAATTGGACATTATCTCAAGATGAATATCACGGTACCAGAGGATTACATCAA
CGGGTTTATICGGGCCAACAATACCTICCICTATCAGCTIAGTITITITTGATCCCATCAAAAGGAAACTTATT
CCICTGAACGCCTATGAAGATGATGTTIGATCCTGAAACACTAAGCTACGCTIGGGCAATATGTIIGATGATT
CCATAGCTICTIICAAATAGCACTITIGGAAATAAAGATATAAATACTTTTIGAACAGATCGATGACTACAATCC
AGACACTIGCTATGCCIGCCCATTICAAGAAGTCATAGTITGGGATGACAAAACATGTCAAAAGTCAGCTAAT
GITAGCAGCATTTGGCATAGGAATTACTCTICCCAGACCAGAGTICGGGTACTIGTTITCAGATGCCCCACAAT
TGAAGGAAAATCCAAGTACTIGTGGGAGIGGAACGAGTGATTAGTACTAAAGGGTTAAATCTCCCAAGGAA
ATCATCCATTGIGAAAAGACCAAGAAGTIGCAGAGCIGTICAGAAGATGACCTGITGAGTICAGTATICICTIT
TCATTTACGAAGAAGACCAAGAAAAATAGCTCIGAAGGCAATAAATCATTGAGCTITICIGAAGIGTITIG
TGCCTIGACCTGGTAAATGGACCTACTAACAAAAAGAGTGTAAGCACTCCACCTAGGACGAGAAATAAATT
TGCAACATTTTTIACAAAGGAAAANTGAAGAAAGTGGTGCAGTTIGIGGITCCAGGGACCAGAAGCAGGTTIT
TTTIGCAGITCAGATICTACTIGACTIGIGTATCAAACAAAGTGAGCATCCAGCCTCIGGATGAAACTGCTIG
TCACAGATAAAGAGAACAATCTGCATGAATCAGAGTIATGGAGACCAAGAAGGCAAGAGACTGGTITGACAC
AGATGTAGCACGTAATTCAAGTGATGACATTCCGAATAATCATATTICCAGGTGATCATATTICCAGACAAG
GCAACAGTIGTITITACAGATGAAGAGTCCTACICTIITIGAGAGCAGCAAATTTACAAGGACCATITCACCAC
CCACTTIGGGAACACTAAGAAGTITIGTITTAGITGGICTGGAGGTICTIGGAGATITITCAAGAACGCCGAG
CCCCTCTCCAAGCACAGCATTGCAGCAGTTICCGAAGAAAGAGCGATTCCCCCACCICTITGCCTGAGAAT
AATATGICIGATIGTGICGCAGTTAAAGAGCGAGGAGTCCAGTGACGATGAGTICTCATCCCTITACGAGAAG
AGGCATGITCTICACAGTICCCAGGAAAGTGGAGAATTCTCACTGCAGAGTTCAAATGCATCAAAGCTTIC
TCAGTIGCICTAGTAAGGACTCTGATTICAGAGGAATCTIGATTIGCAATATTAAGITACTTGACAGTICAAAGT
GACCAGACCTICCAAGCTACGTITATCICATITCICAAAAAANGACACACCICTAAGGAACAAGGTTCCTG
GGCTATATAAGTCCAGTTCTGCAGACTICTCITTICTACAACCAAGATCAAACCTCTAGGACCTIGCCAGAGC
CAGTGGGCTGAGCAAGAAGCCGGCAAGCATCCAGAAGAGAAAGCATCATAATGCCGAGAACAAGCCGGGG
TTACAGATCAAACTCAATGAGCTCIGGAAAAACTTIGGATTITAAAAAAGATTICTGAAAAGCTTCCICCTIT
GTAAGAAACCCCTGTICCCCAGICAGAGATAACATCCAACTAACTCCAGAAGCGGAAGAGGATATATTITAA
CAAACCTGAATGTGGCCGIGTICAAAGAGCAATATTICCAGTAAATGCAGACTGCTGCAAAGCTITTTGCCT
GCAAGAGAATCTIGATCAATTTGAAGTCCCIGITIGGGAATGAGGCACTTATCAGCATGAAGAATTTTITTIC
TCATTICIGIGCCATTITITAAAAATAGAATACATITIGTATATTAACTITATAATTGGGTITGIGGTITTITITITIT
GCICAGCTITITITATATTTIITATAAGAAGCTAAATAGAAGAATAATTGTATCTCIGACAGGTITITITGGAGG
TTTTAGIGITAATTGGGAAAATCCICIGGAGTIITATAAAAGTCTIACTICTAAATATITCTGTAATGTIIGIC
AAGTAGAAAGATAGTAAATGGAGAAACTACAAAAAAAAAAAAANAANA

AB209631

CCATGACCTGCCTIGAGAAGGGGCAGGGGAAGCCAGATGGACTIGGAAGTGGAGTIGGCAGTGACCAAGGAG
GAGGAGGTGTIGATAGGCTICCCACGCAGGGTAGATCCAGAGACACCAGTGCCACCCATAGGCCCCTAGGA
CIGCAGTIGGTICACCCGATICCITIIGTCCCAGCTGAGACTICAGITCTGAGTIGTICTATTITGGGGAACAGA
GGCGTCCTITGGTAGCATTIGGAAGAGGATAGCCAGCTGGGGTIGTIGTGTACATCACAGCCTGACAGTAACA
GCATCCGAACCAGAGGTGACTGGCTAAGGGCAGACCCAGGGCAACAGGTTAACCGTITCTAGGGCCGGGCA
CAGGGAGGAGAACATTCCAACACTICTGTIGTIGCCCAGTGCCGACGCACGTTICTCICITTTATCCTICAAAAC
AGTCCTATGAGGATATAAGCCAGAGAGAGACAGAGACAAGGAATTACAAGTIGGTIGAGAGICAGGATTIIG
AACTTGGCICTGGCAGATGGAAAATTAGGGTCIGTATTICTTITACAAAACCGTIGTGIGCCTCAGATGGAGT
TGGIGCATAACAAGCAGAGGTATCCAGGGTCGCGGICCTGCTTIGCCACGGAAGGGGCCGCCTTIGICAGTT
GIGACCACCCAGCCCIGGAAATGTICAGTAATGCIGTAAGGAGTIGGGGATCGGATCAGATGCCATCCAGAT
GCTIGAAGTTIGACCTITIGIGTICATTITTICACITICITITTIITGGCTICTICTGCAATCAATICATITATITAG
CAAAAAAGAAATTATGTGIGCCGAGAGCATGCAGAAGATATGICTCCGTICTCIGCTTICCCICCAAAAAA
GAATCCCAAAACTGCTITTICTGIGAACGTIGTIGCCAGGGTCCCAGCAGGACTCAGGGAGAGCAGGAAGCCCA
GCCCAGACCCCTITGCACAACCTACCGTIGGGGAGGCCTTAGGCICTGGCTACTACAGAGCTGGITCCAGTC
TGCACTGCCACAGCCIGGCCAGGGACTIGGACACATCTIGCTIGGCCACTITICCTIGTCICAGTITTCCTITATICT
GCAAAATAAGGGAAAAGCCCCCACAAAGGTGCACGTIGTAGCAGGAGCTICTITICCCTCCCTATITTTAGGA
AGGCAGTITIGGTGGGAAGTCCAGCTITGGGTICCCTIGAGAGCTGTGAGAAGGAGATGCGGCTGCTGCTIGGCCC
TGTIGGGGGTCCIGCIGAGTIGTGCCTGGGCCICCAGTICTIGTCCCTGGAGGCCTCIGAGGAAGTGGAGCT
TGGTATGGCTTCIGAGGTGGGAGAGGGTIGGCAGGGGTGGGAAGAGT GGGCACCAGGAGGGGGCIGCIGGG
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CIGAGCAAAGCTGGAAAGGATCCITGCCCAGGCCCTIGAGAAGGTGGCGGCAGGGCAGGGCTCAACCACTG
AGACTCAGICAGIGCCIGGCTITCCAGCAAGCATTCATCTATCACTIGIGICTGCGAGAGAGGACTIGGCCTT
GCAGGGCGCAGGGCCCTAAGCTIGGGCTGCAGAGCTGGTGGTGAGCTCCTIGCCIGGGTIGTGIGTIGCGTIGT
GIGIGTIGIGIICTIGIGCACTGGGIGTGTGACCTAGGAGGTCCAGGCAGCATGTIGIGGTATAAGCATTATG
AGGGTGATATGCCCCGGTGCAGCATGACCCTGTATGTIGGCACCAACAGCATGIGCCTITGIGTGIGIGIGT
GICCGTATGIGIGIGIGIGTATIGCGTIGIGIGIGIGIGIGTIGIGIGTIGICTIGGCCACTGTCATGTGCACT
AAATGCIGIGTIGIGIGACATGCCCCAAGAGTGIGGCATTTIGCCCTIGGGTIGTGGCATCCGCAGCATGTIGGC
TGTGIGGGTIGTCAAGGAGTGGTGGCTICCTITCAGCATGCGTITGCGAAGTIGCTIGTGCCCTGCATGTIGCGGT
GIGITCICTGIACACAGGAGGCTIGCCTICAGATGGGGCTGCGGGGTCTGCTGACCTICTGCCCICTIGCCCAC
AGAGCCCTIGCCIGGCICCCAGCCIGGAGCAGCAAGAGCAGGAGCTGACAGTAGCCCTITGGGCAGCCIGIG
CGGCTGIGCIGIGGGCGGGCTGAGCGTGGTGGCCACTGGTACAAGGAGGGCAGTICGCCIGGCACCTGCTG
GCCGTGTACGGGGCTGGAGGGGCCGCCTAGAGATTIGCCAGCTICCTACCTGAGGATGCTIGGCCGCTACCT
CIGCCTGGCACGAGGCTCCATGATCGTICCTIGCAGAATCICACCTITGATTACAGGTGACTICCTITIGACCTICC
AGCAACGATGATGAGGACCCCAAGTICCCATAGGGACCTCTCGAATAGGCACAGTTACCCCCAGCAAGGTIC
AGTAGGICICCAAGGACTTGIGTICCCCGCTGCTIGCICATCIGATCACTIGAGAAGAGGAGGCCTGIGIGGG
AACACACGGTCATTCTIAGGGGCCITCCCCTGCCCICCAGCACCCTACTGGACACACCCCCAGCGCATGGA
GAAGAAACTGCATGCAGTACCIGCGGGGAACACCGTICAAGTICCGCTIGTCCAGCTGCAGGCAACCCCACG
CCCACCATCCGCTGGCTTAAGGATGGACAGGCCTITICATGGGGAGAACCGCATIGGAGGCATICGGCTIGC
GCCATCAGCACTGGAGTCICGIGATGGAGAGCGIGGTGCCCICGGACCGCGGCACATACACCIGCCTIGGT
AGAGAACGCTGIGGGCAGCATCCGITATAACTACCIGCTAGATGTIGCIGGAGCGGICCCCGCACCGGCCC
ATCCTGCAGGCCGGGCTCCCGGCCAACACCACAGCCGTIGGTIGGGCAGCGACGIGGAGCTGCTGIGCAAGG
TGTACAGCGATGCCCAGCCCCACATCCAGTGGCTGAAGCACATCGTICATCAACGGCAGCAGCTICGGAGC
CGACGGTITTCCCCIATGTGCAAGTCCTAAAGACTGCAGACATCAATAGCTCAGAGGTGGAGGICCTGTAC
CIGCGGAACGIGTCAGCCGAGGACGCAGGCGAGTACACCTGCCTICGCAGGCAATTICCATCGGCCTCTICCT
ACCAGTCTIGCCIGGCICACGGTGCTIGCCAGGTIGAGCACCTGAAGGGCCAGGAGATGCTGCGAGATGCCCC
TCTGGGCCAGCAGTGGGGGCTIGTIGGCCIGTITGGGTIGGTICAGTCICTIGITGGCCTGIGGGGICTGGCCIGG
GGGGCAGTIGIGIGGATTTIGTGGGTITTGAGCTIGTATGACAGCCCCTCTIGTGCCTICTCCACACGIGGCCGTC
CATGTGACCGICIGCIGAGGTGIGGGTIGCCIGGGACTGGGCATAACTACAGCTICCTCCGTIGIGTIGTICCC
CACATATGTIGGGAGCTGGGAGGGACTGAGITAGGGTGCACGGGGCGGCCAGTICTCACCACTIGACCAGTT
TGTICIGICIGIGIGIGICCATGTGCGAGGGCAGAGGAGGACCCCACATGGACCGCAGCAGCGCCCGAGGC
CAGGTATACGGACATCATCCTGTIACGCGTCGGGCTCCCIGGCCTITGGCTGIGCICCTGCTGCIGGCCAGG
CIGTATCGAGGGCAGGCGCTCCACGGCCGGCACCCCCGCCCGCCCGCCACTIGTIGCAGAAGCTICTCCCGCT
TCCCTICIGGCCCGACAGTITCICCCTIGGAGTCAGGCICTITCCGGCAAGTICAAGCTCATCCCTIGGTACGAGG
CGIGCGTICTCICCICCAGCGGCCCCGCCTIGCTCGCCGGCCICGTGAGTCTAGATCTACCTCICGACCCA
CTATGGGAGTICCCCCGGGACAGGCTGGTGCTITGGGAAGCCCCTAGGCGAGGGCTGCTITGGCCAGGTAG
TACGTGCAGAGGCCTITGGCATGGACCCTGCCCGGCCTGACCAAGCCAGCACTIGTIGGCCGTICAAGATGCT
CAAAGACAACGCCICIGACAAGGACCTIGGCCGACCTIGGICTCGGAGATGGAGGTGATGAAGCTIGATCGGC
CGACACAAGAACATCATCAACCIGCTIGGTIGICIGCACCCAGGAAGGGCCCCTIGTACGTIGATCGTGGAGT
GCGCCGCCAAGGGAAACCTIGCGGGAGTITCCIGCGGGCCCGGCGCCCCCCAGGCCCCGACCTCAGCCCCGA
CGGTICCTICGGAGCAGTIGAGGGGCCGCTICTCCTITCCCAGICCIGGTCTCCTGCGCCTACCAGGIGGCCCGA
GGCATGCAGTATCIGGAGICCCGGAAGTGTATCCACCGGGACCTGGCTGCCCGCAATGTIGCIGGTIGACTG
AGGACAATGTGATGAAGATTIGCIGACTITTGGGCTGGCCCGCGGCGTCCACCACATTGACTACTIATAAGAA
AACCAGCAACGGCCGCCTIGCCTGIGAAGTIGGATGGCGCCCGAGGCCTITIGTITIGACCGGGTGTACACACAC
CAGAGTGACGIGIGGICTITTIGGGATCCTGCTATGGGAGATCITCACCCTICGGGGGCTCCCCGTATCCTG
GCATCCCGGTIGGAGGAGCIGTICICGCTGCIGCGGGAGGGACATCGGATGGACCGACCCCCACACTGCCC
CCCAGAGCTGIACGGGCTGATGCGTGAGTGCTGGCACGCAGCGCCCTCCCAGAGGCCTACCTIICAAGCAG
CIGGTGGAGGCGCIGGACAAGGTICCTGCTGGCCGICTCIGAGGAGTACCTCGACCTICCGCCTIGACCTICG
GACCCTATTCCCCCICTGGTGGGGACGCCAGCAGCACCIGCICCTCCAGCGATICTIGTICTTCAGCCACGA
CCCCCTGCCATTGGGATCCAGCTICCTICCCCITCGGGTICTGGGGTGCAGACATGAGCAAGGCTCAAGGCT
GIGCAGGCACATAGGCTGGTGGCCTTGGGCCTITGGGGCTICAGCCACAGCCTIGACACAGTIGCTICGACCTITG
ATAGCATGGGGCCCCIGGCCCAGAGTIGCTGIGCCGTIGTCCAAGGGCCGTGCCCTIGCCCTITGGAGCTIGC
CGIGCCIGTGICCIGATGGCCCAAATGTICAGGGTITICTGCTCGGCTTCTTGGACCTITIGGCGCTITAGTCCCC
ATCCCGGGITTIGGCIGAGCCTGGCTGGAGAGCTGCTATGCTAAACCTICCTGCCTICCCAATACCAGCAGGA
GGITCTGGGCCTCIGAACCCCCITTCCCCACACCTICCCCCTGCTIGCTGCTGCCCCAGCGTCTIGACGGGA
GCATTGGCCCCTIGAGCCCAGAGAAGCTGGAAGCCTGCCGAAAACAGGAGCAAATGGCGTITTTIATAAATTA
TTTITTTGAAAT

NM_004496

TAAGATCCACATCAGCTCAACTGCACTIGCCICGCAGAGGCAGCCCGCTICACTITCCCGCGGAGGCGCICC
CCGGCGCCGCGCTCCGCGGCAGCCGCCTGCCCCCGGCGCTGCCCCCGCCCGLCGLGLLGLealeaeaee
GCGCACGCCGCGCCCCGCAGCICTIGGGCTICCTICTITICGCCCGGGTGGCGTIGGGCCCGCGCGGGCGCICG
GGTIGACTGCAGCTGCTCAGCTCCCCTCCCCCGCCCCGCGCCGECGCEGCCGCCCGETICGCTITCGCACAGGGL
TGGATGGITGTATTGGGCAGGGTGGCTICCAGGATGITAGGAACTIGTGAAGATGGAAGGGCATGAAACCAG
CGACTGGAACAGCTACTACGCAGACACGCAGGAGGCCTACTCCICCGTICCCGGTICAGCAACATGAACTCA
GGCCTGGGCTCCATGAACTICCATGAACACCTIACATGACCATGAACACCATGACTACGAGCGGCAACATGA
CCCCGGCGTCCTITCAACATGTCCTATGCCAACCCGGGCCTAGGGGCCGGCCTGAGTICCCGGCGCAGTAGC
CGGCATGCCGGGGGGCTCGGCGGGCGCCATGAACAGCATGACTIGCGGCCGGCGTIGACGGCCATGGGTACG
GCGCTGAGCCCGAGCGGCATGGGCGCCATGGGTGCGCAGCAGGCGGCCTCCATGAATGGCCIGGGCCCCT
ACGCGGCCGCCATGAACCCGTIGCATGAGCCCCATGGCGTACGCGCCGTICCAACCTGGGCCGCAGCCGCGL
GGGCGGCGGCGGCGACGCCAAGACGTTCAAGCGCAGCTACCCGCACGCCAAGCCGCCCTACTICGTACATC
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TCGCTCATCACCATGGCCATCCAGCAGGCGCCCAGCAAGATGCTICACGCTGAGCGAGATCTACCAGTIGGA
TCATGGACCTCITICCCCTATTACCGGCAGAACCAGCAGCGCTGGCAGAACTCCATCCGCCACTCGCIGIC
CTITCAATGACIGCITCGTICAAGGTGGCACGCTCCCCGGACAAGCCGGGCAAGGGCTCCTACTIGGACGCTG
CACCCGGACTCCGGCAACATGTITICGAGAACGGCTIGCTACTTGCGCCGCCAGAAGCGCTICAAGTGCGAGA
AGCAGCCGGGGGCCGGCGGCGEEEEGECEGGAGCGGAAGCGGGGGCAGCGGCGCCAAGGGCGGCCCTIGAGAG
CCGCAAGGACCCCICIGGCGCCICTAACCCCAGCGCCGACTCGCCCCTICCATCGGGGTGTGCACGGGAAG
ACCGGCCAGCTAGAGGGCGCGCCGGCCCCCEGEGCCCGCCGCCAGCCCCCAGACTCIGGACCACAGTGGGG
CGACGGCGACAGGGGGCGCCTCGGAGTTGAAGACTCCAGCCICCTCAACTGCGCCCCCCATAAGCTCCGG
GCCCGGGGCGCTGGCCTCIGTGCCCGCCTCICACCCGGCACACGGCTTGGCACCCCACGAGTICCCAGCTG
CACCTGAAAGGGGACCCCCACTACTCCTTCAACCACCCGTTCICCATCAACAACCTICATGTCCICCICGG
AGCAGCAGCATAAGCIGGACTITCAAGGCATACGAACAGGCACTGCAATACTCGCCITACGGCTCTACGTIT
GCCCGCCAGCCTIGCCTICTAGGCAGCGCCTCGGTGACCACCAGGAGCCCCATCGAGCCCICAGCCCTGGAG
CCGGCGTACTACCAAGGTGTGTIATTCCAGACCCGTICCTAAACACTTCCTAGCTCCCGGGACTIGGGGGGTT
TGTCTIGGCATAGCCATGCTGGTAGCAAGAGAGAAAAAATCAACAGCAAACAAAACCACACAAACCARAACC
GICAACAGCATAATAAAATCCCAACAACTATTITITATTIICATITTITCATGCACAACCTITCCCCCAGTIGC
AAANAGACTGTTACTITATTATTGIATICAAAATTCATTGTIGTATATTACTACAAAGACAACCCCAAACCA
ATTITTTIICCTIGCGAAGTTTAATGATCCACAAGTGTIATATATGAAATTICTCCICCITCCITGCCCCCCIC
TCTITCITICCCICTTIICCCCICCAGACATTICIAGTIITGTGGAGGGTTATTTAAAAAAACAAAANAGGAAG
ATGGICAAGTTIGTAAAATATTTIGITIGIGCITITITICCCCCTCCITACCTGACCCCCTACGAGTITITACAG
GICIGTGGCAATACTICTTAACCATAAGAATTIGAAATGGTIGAAGAAACAAGTATACACTAGAGGCTCTTAA
AAGTATTIGAAAGACAATACTGCTIGITATATAGCAAGACATAAACAGATTATAAACATCAGAGCCATTIIGC
TTCICAGITTACATTIICIGATACATGCAGATAGCAGATGICTTTAAATGAAATACATGTATATIGIGTIAT
GGACTTAATTATGCACATGCTCAGATGTIGTAGACATCCICCGIATATTITACATAACATATAGAGGTAATA
GATAGGTGATATACATGATACATICTCAAGAGTIGCTTGACCGAAAGTTACAAGGACCCCAACCCCTITITG
TCCICICTACCCACAGATGGCCCIGGGAATCAATTICCTICAGGAATTGCCCTCAAGAACTCTIGCTITICTIIGC
TTTGCAGAGTGCCATGGTICATGTICATICTGAGGTCACATAACACATAAAATTAGTITCTATGAGIGTATA
CCATTTAAAGAATTITTITTIITTICAGTAAAAGGGAATATTACAATGTTGGAGGAGAGATAAGTTATAGGGAG
CIGGATTITCAAAACGTIGGICCAAGATTICAAAAATCCTATTGATAGTGGCCATTITAATCATIGCCATCGT
GIGCTTGITICATCCAGTIGTITATGCACTTICCACAGTTIGGACATGGTIGTTAGTATAGCCAGACGGGTTTIC
ATTATTATTITCICTITIGCTIITCICAATGTITAATTTIATTGCATGGITIATTICTITITIITCTITACAGCTGAAA
TTGCTITTAAATGATGGTITAAAATTACAAATTAAATTIGTITAATTITTATCAATGTGATTIGTAATTAAAAAT
ATTITGATTITAAATAACAAAAATAATACCAGATTITAAGCCGTIGGAAAATGTICTIGATCATTIGCAGTT
AAGGACTTTAAATAAATCAAATGITAACAAAAAAAAAAAAAANA

NM_001453

ATGCAGGCGCGCTACTICCGTIGTCCAGCCCCAACTCCCTGGGAGTIGGTIGCCCTACCTICGGCGGCGAGCAGA
GCTACTACCGCGCGGCGGCCGCGGECEGECCEEGEGGECGGCTACACCGCCATGCCGGCCCCCATGAGCGTIGTA
CTICGCACCCTIGCGCACGCCGAGCAGTACCCGGGCGGCATGGCCCGCGCCTACGGGCCCTACACGCCGCAG
CCGCAGCCCAAGGACATGGTGAAGCCGCCCTIATAGCTACATCGCGCTCATCACCATGGCCATCCAGAACG
CCCCGGACAAGAAGATCACCCTIGAACGGCATICTACCAGITCATCATGGACCGCTITICCCCTTCTIACCGGGA
CAACAAGCAGGGCIGGCAGAACAGCATCCGCCACAACCICTCGCTCAACGAGTIGCTITCGTCAAGGTGCCG
CGCGACGACAAGAAGCCGGGCAAGGGCAGCTACTIGGACGCTGGACCCGGACTCCTACAACATGTITCGAGA
ACGGCAGCTITCCTIGCGGCGGCGGCGGCGCTICAAGAAGAAGGACGCGGTGAAGGACAAGGAGGAGAAGGA
CAGGCTGCACCTCAAGGAGCCGCCCCCGCCCGGCCGCCAGCCCCCGCCCGCGCCGCCGGAGCAGGCCGAL
GGCAACGCGCCCGGTCCGCAGCCGCCGCCCGTGCGCATCCAGGACATCAAGACCGAGAACGGTACGTGCC
CCTICGCCGCCCCAGCCCCIGTCCCCGGCCGCCGCCCTGGGCAGCGGCAGCGCCGCCGCGGTGCCCAAGAT
CGAGAGCCCCGACAGCAGCAGCAGCAGCCTIGTICCAGCGGGAGCAGCCCCCCGGGCAGCCTGCCGTCGGCG
CGGCCGCTCAGCCIGGACGGTGCGGATTCCGCGCCGCCGCCGCCCGCGCCCTCCGCCCCGCCGCCGCACT
ATAGCCAGGGCITCAGCGTGGACAACATCATGACGICGCTIGCGGGGGTCGCCGCAGAGCGCGGCCGCGGA
GCTICAGCTCCGGCCTITCTGGCCICGGCGGCCGCGTICCTCGCGCGCGGGGATCGCACCCCCGCIGGCGCTC
GGCGCCTACTCGCCCGGCCAGAGCTCCCTCTACAGCTCCCCCTIGCAGCCAGACCTCCAGCGCGGGCAGCT
CGGGCGGCGGCGEGCGEGECEGECECEGEGEGECCECEEEGEEGCECEEGCGECGCCGGGACCTACCACTIGCAACCT
GCAAGCCATGAGCCIGTACGCGGCCGGCGAGCGCGGGGGCCACTTGCAGGGCGCGCCCEGEEGCGLGGGET
GGCTCGGCCGIGGACGACCCCCTIGCCCGACTACTICICTGCCICCGGTCACCAGCAGCAGCTCGICGTICCC
TGAGTCACGGCGGCGGCGGCGGCEGCEGCEGEEGEGAGGCCAGGAGGCCGGCCACCACCCTGCGGCCCACCA
AGGCCGCCTICACCTCGTIGGTACCIGAACCAGGCGGGCGGAGACCTIGGGCCACITGGCGAGCGCGGCGGLG
GCGGCGGCGGCCGCAGGCTACCCGGGCCAGCAGCAGAACTTCCACTCGGTGCGGGAGATGTICGAGTCAC
AGAGGATCGGCITGAACAACTCICCAGTIGAACGGGAATAGTAGCTIGICAAATGGCCTTCCCTICCAGCCA
GICICTGTACCGCACGTCCGGAGCTTTICGTICTACGACTGTAGCAAGTTTTIGACACACCCTCAAAGCCGAA
CTAAATCGAACCCCAAAGCAGGAAAAGCTAAAGGAACCCATCAAGGCAAAATCGAAACTAAAAAAANARAA
ATCCAATTAAAAAANANACCCCTIGAGAATATTCACCACACCAGCGAACAGAATATCCCTICCAAAAATTCAGC
TCACCAGCACCAGCACGAAGAAAACTCTATTIICTITAACCGATTIAATTICAGAGCCACCTCCACTITTIGCCT
TGTICTAAATAAACAAACCCGTAAACTGITTTATACAGAGACAGCAAAATCTIGGTITATTAAAGGACAGT
GITACTCCAGATAACACGTIAAGITTICITCTIIGCITITCAGAGACCTGCTTIICCCCTICCICCCGICTCCCC
TCTCTITGCCTTCITCCITGCCTCICACCTIGTAAGATATTATTTTIATCCTATGITGAAGGGAGGGGGAAAG
TCCCCGITTATGAAAGTICGCITICITITITATICATGGACTIGTIITTAAAATGTAAATTGCAACATAGTIAA
TTTATTITITITAATITGIAGTIGGATGTICGTIGGACCAAACGCCAGAAAGTIGTTCCCAAAACCTGACGTTAAA
TTGCCTIGAAACTITAAATTGIGCITTITIITTICICATTIATAAAAAGGGAAACTGTATTIAATCTITATICTIATIC
CICITTICTTIICTIITITGITGAACATATTICATTIGITTGITTATTAATAAATTACCATTICAGTIITGAATGA
GACCTATATGICTGGATACTTTIAATAGAGCTITTAATTATTACGAAAAAAGATT TCAGAGATAAAACACTA
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GAAGTTACCTATTCTICCACCTAAATCTICTGAAAAATGGAGAAACCCTCTGACTAGTICCATGICAAATTTT
ACTAAAAGICTITITIGITTAGATITATITTICCIGCAGCATCTTICTIGCAAAATGTACTATATAGICAGCTT
GCITTGAGGCTIAGTAAAAAGATATTTITCTAAACAGATIGGAGTTGGCATATAAACAAATACGTTTICTC
ACTAATGACAGICCATGATICGGAAATTITTAAGCCCATGAATCAGCCGCGGTICTTACCACGGTGATGCCT
GIGTIGCCGAGAGATGGGACTGIGCGGCCAGATATGCACAGATAAATATTIGGCTIIGTGTATICCATATAA
AATTGCAGTIGCATATTIATACATCCCIGIGAGCCAGATGCTGAATAGATATTTIICCTIATTATTTICAGTICCT
TTATAAAAGGAAAAATAAACCAGITTITITAAATGTATGTATATAATTICICCCCCATITACAATCCTITICATIG
TATTACATAGAAGGATTIGCTITITTITAAAAATATACTIGCGGGTTGGAAAGGGATATITAATCTTIGAGAAA
CIATTTTAGAAAATATGTITGTIAGAACAATTIATITITGAAAAAGATTITAAAGCAATAACAAGAAGGAAGG
CGAGAGGAGCAGAACATTITGGICTAGGGTIGGTITCTTITTAAACCATTTIITICITIGTITAATITACAGTT
AAACCTAGGGGACAATCCGGATTIGGCCCTICCCCCTIITTGTAAATAACCCAGGAAATGTAATAAATTCATT
ATCITAGGGTGATICTIGCCCTIGCCAATCAGACTITGGGGAGATGGCGATTTGATTACAGACGTTICGGGGGG
GIGGGGGGCTIGCAGITTIGTITITGGAGATAATACAGTTICCIGCTATCTGCCGCTICCTATCTAGAGGCAA
CACTTAAGCAGTAATTIGCIGTIGCTTGITGICAAAATTIGATCATTGTITAAAGGATTGCTGCAAATAAAT
ACACTTTAATTICAGTCAAAAA

AJ249248

GIGGCCTICGAGGTGGTIGGCAGGGCCGCCCCCTGCAGTCCGGAGACGAACGCACGGACCGGGCCTCCGGAG
GCAGGTTICGGCTGGAAGGAACCGCTCTICGCITCGTICCTACACTITGCGCAAATGTICTICCGAGCTITACTCAC
ATAGCATATTGGTATATCAAAATGAAATGCAAGGAACCAAAAATAACATAATTGAAGGCAGTAAAAGTGA
AATTAAATAGGAAGATCATCAGTICAAGGAAGACCCACTGGAGAGGACAGAAAATGAAGCAGTGTITITIATIC
ATGIGTATTTCAGCAGGTICTIICTIGAAATTTAACTAAAAATATGACTIGCTCICTCITCAGAGAACTGCTIC
TTTICAGTACCAGTTACGTCAAACAAACCAGCCCCIAGACGTTAACTATICTGCTATTICTIGATCATACTT
GGGAAAATATTATTAAATATCCITACACTAGGAATGAGAAGAAAAAACACCTGICAAAATTTITATGGAAT
ATTITTIGCATTICACIAGCATTCGITGATICTITITACTITTIGGTAAACATTITCCATTIATATIGTATTICAG
GGATTTIGTACTITITAAGCATIAGGTICACTAAATACCACATCIGCCTATITACTICAAATTATTITCCTITT
ACTTIATGGCTTITTGCATTATCCAGTITTICCIGACAGCTIGTATAGATTATTIGCCTIGAATTICTICTAAAA
CAACCAAGCTITCATITAAGTGICAAAAATTATITTATITCITITACAGTAATTITITAATITGGATTTCAGT
CCITGCTITATGITITGGGAGACCCAGCCATCTACCAAAGCCTIGAAGGCACAGAATGCTTIATICICGTICAC
TGTICCITICTATIGTCAGCATICAGAGTITACTGGCTIGICATTITTIICATGGTGATIGATTTTATTTIGTAGCTT
TCATAACCIGTIGGGAAGAAGTTACTACTTTGGTACAGGCTATCAGGATAACTITCCTATATGAATGAAAC
TATCTTATATTIICCITITICATCCCACTICCAGTTATACTIGTGAGATCTAAAAAAATATTICTTATCCAAG
CICATTGICIGITITCTCAGTACCTIGGTITACCATTITIGTACTACTTCAGGTAATCATTGITTTIACTTAAAG
TTCAGATICCAGCATATATIGAGATGAATATICCCIGGTTATACTITIGICAATAGITTITCICATIGCTIAC
AGTGTATIGGTITAATTGTCACAAGCTITAATITAAAAGACATTIGGATTACCTITGGATCCATTIGICAAC
TGGAAGTIGCTGCITCATTCCACTTIACAATTCCTAATCTTGAGCAAATTIGAAAAGCCTATATCAATAATGA
TTTIGITAATATIATTAATTAAAAGTTACAGCTIGTCATAAGATCATAATTITTATGAACAGAAAGAACTCAG
GACATATTAAAAAATAAACTGAACTAAAACAACTTITITGCCCCCTIGACTGATAGCATTTICAGAATGTGICT
TTTGAAGGGCTATACCAGTTATTAAATAGTIGITITTIATTITTAAAAACAAAATAATTICCAAGAAGTTTTITIAT
AGTTATICAGGGACACTATATTACAAATATTACTIIGITATTAACACAAAAAGTGATAAGAGTTAACATT
TGGCTATACTGATGTITIIGTGITACTCAAAAAAACTACTGGATGCAAACTGTTATGTAAATCTGAGATTIC
ACTGACAACTTTAAGATATCAACCTAAACATITTIATTAAATGITCAAATGTAAGCAAGAAAAAAAAAA
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NM_014176

AGTCAGAGGTCGCGCAGGCGCTGGTACCCCGTITGGICCGCGCGTITGCIGCGTIGTIGAGGGGTGICAGCTIC
AGTGCATCCCAGGCAGCTICTITAGIGTIGGAGCAGTGAACTGIGTIGIGGITCCTICTACTTGGGGATCATGC
AGAGAGCTITCACGTCIGAAGAGAGAGCTIGCACATGITAGCCACAGAGCCACCCCCAGGCATCACATGTIIG
GCAAGATAAAGACCAAATGGATGACCTIGCGAGCTICAAATATTIAGGTGGAGCCAACACACCTTIATGAGAAA
GGIGTTITTAAGCTIAGAAGTTATCATICCTIGAGAGGTACCCATTTGAACCICCICAGATCCGATTTCICA
CICCAATTTATICATICCAAACATIGATICTGCTIGGAAGGATTIGICTGGATGTICTICAAATTGCCACCAAA
AGGIGCTITGGAGACCATCCCICAACATCGCAACTGIGTITGACCICTATTCAGCTGCTCATGTCAGAACCC
AACCCTGATGACCCGCICATGGCTIGACATATCCTICAGAATTTAAATATAATAAGCCAGCCTICCTICAAGA
ATGCCAGACAGIGGACAGAGAAGCATGCAAGACAGAAACAAANGGCTGATGAGGAAGAGATGCTITGATAA
TCTACCAGAGGCIGGIGACTCCAGAGTACACAACTCAACACAGAAAAGGAAGGCCAGTCAGCTAGTAGGC
ATAGAAAAGAAATTTICATCCIGATIGTIITAGGGGACTITGTCCTGGTITCATCTTAGTTAATGIGTICTITIIGC
CAAGGTGATCIAAGTITIGCCTACCTITGAATTIITTITITAAATATATTTIGATGACATAATITTIGIGTAGTT
TATTITATICITGTIACATATGTATTIITIGAAATCTITITTAAACCTIGAAAAATAAATAGTCATTTAATGTITGAAA
AAAAAAAAAAANAAAAARAAARAANA
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NM_006845

ACGCTITGCGCGCGGGATTTAAACTIGCGGCGGTITITACGCGGCGTTAAGACTTCGTAGGGTTAGCGAAATTG
AGGITTICITGGTIATIGCGCGITICICITICCTIGCTGACTCICCGAATGGCCATGGACTCGICGCTITCAGG
CCCGCCTIGTTICCCGGTCICGCTATCAAGATCCAACGCAGTAATGGTITTAATTICACAGTIGCCAATGTAAG
GACTGTGAACTITGGAGAAATCCIGTIGITTCAGTIGGAATGGGCAGAAGGAGGTGCCACAAAGGGCAAAGAG
ATTGATTITIGATIGATIGIGGCTGCAATAAACCCAGAACTCTITACAGCTITICTICCCITACATCCGAAGGACA
ATCIGCCCITGCAGGAAAATGTAACAATCCAGAAACAAAAACGGAGATCCGTCAACTCCAAAATTCCIGC
TCCAAAAGAAAGTICTICGAAGCCGCTCCACTCGCATIGTICCACTGICTICAGAGCTICGCATCACGGCTICAG
GAGAATGACATGGAGGTGGAGCTIGCCTIGCAGCTGCAAACTCCCGCAAGCAGTTITCAGITCCICCTGCCC
CCACTAGGCCITCCTIGCCCTGCAGTGGCTGAAATACCATTGAGGATGGTCAGCGAGGAGATGGAAGAGCA
AGTCCATTICCATCCGAGGCAGCTCITCIGCAAACCCTIGTGAACTICAGITCGGAGGAAATCATGICTIIGIG
AAGGAAGTGGAAAAAATGAAGAACAAGCGAGAAGAGAAGAAGGCCCAGAACTCTGAAATGAGAATGAAGA
GAGCTCAGGAGTATGACAGTAGITTTCCAAACTGGGAATTTGCCCGAATGATTAAAGAATTICGGGCTAC
TTTGGAATGTCATCCACTTACTATGACIGATCCTATCGAAGAGCACAGAATATIGTIGICTGIGTITAGGAAA
CGCCCACTGAATAAGCAAGAATTGGCCAAGAAAGAAATTIGATGTIGATTTCCATICCTAGCAAGTGTCTCC
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TCTIGGTACATGAACCCAAGITGAAAGTIGGACTITAACAAAGTATCTGGAGAACCAAGCATICTGCTITIGA
CITTIGCATTIGATGAAACAGCTIICGAATGAAGTIGICTACAGGTTCACAGCAAGGCCACTGGTACAGACA
ATCITTGAAGGTIGGAAAAGCAACTITIGITITITGCATATGGCCAGACAGGAAGTGGCAAGACACATACTATIGG
GCGGAGACCTICICIGGGAAAGCCCAGAATGCATCCAAAGGGATCTATGCCATGGCCTCCCGGGACGTICTT
CCICCTGAAGAATCAACCCTGCTACCGGAAGTTGGGCCIGGAAGTCTATGIGACATTCITCGAGATCTAC
AATGGGAAGCTGITIGACCTIGCTCAACAAGAAGGCCAAGCTGCGCGTIGCTGGAGGACGGCAAGCAACAGG
TGCAAGTIGGTGGGGCIGCAGGAGCATCIGGTTIAACICTIGCTIGATGATGTICATCAAGATGATCGACATGGG
CAGCGCCTGCAGAACCTCIGGGCAGACATTIIGCCAACTCCAATTCCTCCCGCTCCCACGCGTIGCTTCCAA
ATTATTCITCGAGCTAAAGGGAGAATGCATGGCAAGTITCTICTTIGGTAGATCIGGCAGGGAATGAGCGAG
GCGCGGACACTITCCAGTGCTGACCGGCAGACCCGCATGGAGGGCGCAGAAATCAACAAGAGTICICTTAGC
CCTIGAAGGAGIGCATCAGGGCCCTIGGGACAGAACAAGGCTCACACCCCGTICCGTIGAGAGCAAGCTGACA
CAGGTGCTGAGGGACTCCITCATTGGGGAGAACTCTAGGACTIGCATGATIGCCACGATCTCACCAGGCA
TAAGCTCCIGTGAATATACTTITAAACACCCTGAGATATGCAGACAGGGTCAAGGAGCTGAGCCCCCACAG
TGGGCCCAGTGGAGAGCAGTTIGATTCAAATGGAAACAGAAGAGATGGAAGCCIGCICTAACGGGGCGCTIG
ATTCCAGGCAATTTATCCAAGGAAGAGGAGGAACTIGICTTICCCAGATGTCCAGCTITTAACGAAGCCATGA
CICAGATCAGGGAGCTIGGAGGAGAAGGCTATGGAAGAGCTCAAGGAGATCATACAGCAAGGACCAGACTG
GCTITGAGCTCICTGAGATGACCGAGCAGCCAGACTATGACCTIGGAGACCTITGIGAACAAAGCGGAATCT
GCTICTGGCCCAGCAAGCCAAGCATTTCTCAGCCCTIGCGAGATGTCATCAAGGCCTTIGCGCCIGGCCATGC
AGCTIGGAAGAGCAGGCTAGCAGACAAATAAGCAGCAAGAAACGGCCCCAGTGACGACTGCAAATAAAAAT
CIGITTGGTTIIGACACCCAGCCICTTCCCIGGCCCTICCCCAGAGAACTTTIGGGTACCTGGTGGGTICTAGG
CAGGGTCTIGAGCTGGGACAGGTIICTGGTAAATGCCAAGTATGGGGGCATCIGGGCCCAGGGCAGCTGGGG
AGGGGGICAGAGTIGACATGGGACACTCCTITTICTGITCCTICAGITGICGCCCICACGAGAGGAAGGAGCT
CITAGTTACCCITITGTIGITGCCCTITCITICCATCAAGGGGAATGTTICTCAGCATAGAGCTIICTCCGCA
GCATCCTGCCIGCGIGGACTGGCTGCTAATGGAGAGCTCCCIGGGGTITGTICCTIGGCTCTIGGGGAGAGAGA
CGGAGCCTITTAGTACAGCTATCIGCTGGCTICTAAACCTICTACGCCTITTGGGCCGAGCACTGAATGTICTT
GIACTTTAAAAAAATGTTICTGAGACCTICTIITCTIACTTTIACIGICTCCCTAGAGATCCTAGAGGATCCCT
ACTGITITICTIGITTIATIGIGITIATACATTIGIATGTAACAATAAAGAGAAAAAATAAATCAGCTIGTTITAA
GIGTIGTGGAAAAAAAAAAAANNARAA

NM_006101

ACTGCGCGCGTICGTGCGTAATGACGTCAGCGCCGGCGGAGAATTITCAAATTCGAACGGCTTITGGCGGGCC
GAGGAAGGACCTIGGIGTTITGATGACCGCTIGICCTIGTCTAGCAGATACTTIGCACGGTTTACAGAAATTICG
GICCCTGGGICGTGICAGGAAACTGGAAAAAAGGTCATAAGCATGAAGCGCAGTITCAGITTCCAGCGGTG
GIGCTGGCCGCCTCTICCATGCAGGAGTTAAGATCCCAGGATGTAAATAAACAAGGCCTCTATACCCCTICA
AACCAAAGAGAAACCAACCTITTGGAAAGTTGAGTATAAACAAACCGACATCTGAAAGAAAAGTICTICGCTA
TTTGGCAAAAGAACTAGTGGACATGGATCCCGGAATAGTCAACTTIGGTIATATITICCAGITCTGAGAAAA
TCAAGGACCCGAGACCACTTAATGACAAAGCATTCATTICAGCAGTIGTIATTCGACAACTCTIGTGAGTTICT
TACAGAAAATGGITATIGCACATAATGIGICCATGAAATCTCTACAAGCTICCCICTIGTITAAAGACTTICCIG
AAGATCTITCACATITICITTATGGCTITCCIGTIGCCCCTCATACGAACTICCTGACACAAAGTITTGAAGAAG
AGGITCCAAGAATCTITAAAGACCTITGGGTATICCTITTIGCACTATCCAAAAGCTCCATGTACACAGTIGGG
GGCTCCTCATACATGGCCICACATTGTIGGCAGCCTITAGITTGGCTAATAGACTGCATCAAGATACATACT
GCCATGAAAGAAAGCTCACCTITATTIGATGATGGGCAGCCTIIGGGGAGAAGAAACTGAAGATGGAATTA
TGCATAATAAGTIIGTITITITTGGACTACACCATAAAATGCTATGAGAGTIITTATGAGIGGTGCCGACAGCTT
TGATGAGATGAATGCAGAGCTIGCAGTCAAAACTGAAGGATTITATTITAATGTGGATGCTTITAAGCTGGAA
TCATTAGAAGCAAAAAACAGAGCATTGAATGAACAGATTGCAAGAT IGGAACAAGAAAGAGAAAAAGAAC
CGAATCGTICTAGAGICGTIGAGAAAACTGAAGGCTTICCITACAAGGAGATGTTICAAAAGTATCAGGCATA
CATGAGCAATITGGAGTCICATTICAGCCATICTIGACCAGAAATTAAATGGTCICAATGAGGAAATTGCT
AGAGTAGAACTAGAATGTGAAACAATAAAACAGGAGAACACTCGACTACAGAATATCATTGACAACCAGA
AGTACTCAGTTGCAGACATTIGAGCGAATAAATCATGAAAGAAATGAATTGCAGCAGACTATTAATAAATT
AACCAAGGACCIGGAAGCTGAACAACAGAAGITGIGGAATGAGGAGTITAAAATATGCCAGAGGCAAAGAA
GCGATTGAAACACAATTAGCAGAGTATCACAAATTIGGCTAGAAAATTAAAACTTATTCCTAAAGGTGCTG
AGAATTCCAAAGGTIATGACTTIGAAATTAAGTTTAATCCCGAGGCTIGGTGCCAACTGCCTIGTICAAATA
CAGGGCTCAAGTITTIATGTACCICITAAGGAACTCCTIGAATGAAACTGAAGAAGAAATTAATAAAGCCCTA
AATAAAAAAATGGGTITGGAGGATACTIITAGAACAATTGAATGCAATGATAACAGAAAGCAAGAGAAGTG
TGAGAACTICTGAAAGAAGAAGTTCAAAAGCTGGATGATCTITITACCAACAAAAAATTAAGGAAGCAGAGGA
AGAGGATGAAAAATGIGCCAGTGAGCTITIGAGICCTIIGGAGAAACACAAGCACCTGCTAGAAAGTACTIGIT
AACCAGGGGCTCAGIGAAGCTATGAATGAATTAGATGCTGTTCAGCGGGAATACCAACTAGTIGTIGCAAA
CCACGACTGAAGAAAGACGAAAAGTGGGAAATAACTTGCAACGTICTGTITAGAGATGGTIGCTACACATGT
TGGGICIGTAGAGAAACATCITGAGGAGCAGATTGCTAAAGTTGATAGAGAATATGAAGAATGCATGICA
GAAGATCTICICGGAAAATATTAAAGAGATTAGAGATAAGTATGAGAAGAAAGCTACTCTIAATTAAGICTT
CIGAAGAATGAAGATAAAATGTTIGATCATGIATATATATCCATAGTGAATAAAATTIGTICTCAGTAAAGTG
TAAAAAAAAAANAAAAAAAAAAAAAAAAAAANAANADAA
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BC042437

CICCCTCCTCIGCACCATGACTIACCTGCAGCCGCCAGTICACCTICCTICCAGCTCCATGAAGGGCTCCTIGC
GGCATCGGGGGCGGCATCGGGGEGCGGCTCCAGCCGCATCTCCICCGTICCTGGCCGGAGGGTCCTIGCCGCG
CCCCCAGCACCTACGGGGGCGGCCTGICTGICTCATCCICCCGCTTCTCCICTIGGGGGAGCCTATGGGTT
GGGGGGCGGCTATGGCGGTIGGCTITCAGCAGCAGCAGCAGCAGCTTTGGTAGTGGCTITTIGGGGGAGGATAT
GGIGGTGGCCITGGTIGCTGGCTIIGGGTIGGTIGGCTITIGGIGGIGGCTITGCTIGGIGGTGATGGGCTTCIGG
TGGGCAGTIGAGAAGGTIGACCATGCAGAACCTCAACGACCGCCTGGCCICCTACCTIGGACAAGGTIGCGIGC
TCTGGAGGAGGCCAACGCCGACCIGGAAGTGAAGATCCGTGACTIGGTACCAGAGGCAGCGGCCIGCTIGAG
ATCAAAGACTACAGTICCCTACTTCAAGACCATTIGAGGACCTGAGGAACAAGATTCICACAGCCACAGIGG
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ACAATGCCAATGTICCITCTGCAGATTGACAATGCCCGTCTIGGCCGCGGATGACTICCGCACCAAGTATGA
GACAGAGTTGAACCTIGCGCATGAGTGTGGAAGCCGACATCAATGGCCTIGCGCAGGGTGCTGGACGAACTG
ACCCTIGGCCAGAGCTIGACCTIGGAGATGCAGATTGAGAGCCTGAAGGAGGAGCTGGCCTACCTGAAGAAGA
ACCACGAGGAGGAGATGAATGCCCIGAGAGGCCAGGTIGGGTIGGAGATGTCAATGTGGAGATGGACGCTIGC
ACCIGGCGTIGGACCTGAGCCGCATTCIGAACGAGATGCGTGACCAGTATGAGAAGATGGCAGAGAAGAAC
CGCAAGGATGCCGAGGAATGGTIICTTCACCAAGACAGAGGAGCTGAACCGCGAGGTGGCCACCAACAGCG
AGCIGGIGCAGAGCGGCAAGAGCGAGATCTCGGAGCTCCGGCGCACCATGCAGAACCTGGAGATTIGAGCT
GCAGTCCCAGCTCAGCATGAAAGCATCCCTIGGAGAACAGCCIGGAGGAGACCAAAGGTCGCTACTGCATG
CAGCTGGCCCAGATCCAGGAGATGATIGGCAGCGTIGGAGGAGCAGCTGGCCCAGCTCCGCTGCGAGATGG
AGCAGCAGAACCAGGAGTACAAGATCCIGCIGGACGTIGAAGACGCGGCTGGAGCAGGAGATCGCCACCTA
CCGCCGCCTGCTGGAGGGCGAGGACGCCCACCTCTICCTCCTCCCAGTITCTICCTICTIGGATCGCAGTCATCC
AGAGATGTGACCTICCICCAGCCGCCAAATCCGCACCAAGGTICATGGATGTGCACGATGGCAAGGTIGGIGT
CCACCCACGAGCAGGTICCITCGCACCAAGAACTGAGGCTIGCCCAGCCCCGCTCAGGCCTAGGAGGLCCCCC
CGIGTGGACACAGATCCCACTGGAAGATCCCCTICTICCTGCCCAAGCACTTICACAGCTGGACCCTIGCTTICA
CCCTCACCCCCICCIGGCAATCAATACAGCTITCATTATCTGAGTITGCATAAAAAAAAANAANAAANARAA
AAAAAAAAAAANAANAAAAAAANAAAAAANAAAAANAAAAAAANAAAAAAANAAAAAAANAANAAAAARAA
AAAAAAAAAAANAAAAAAAAAAANAAAAAAANAAAAAAAANAANAAAAAAAAAARAARAA

AK095281

CICITTTIGCAGGGGCCGTICCICGGGGCATGACGCTGGCTCCTIGCACAGATCCIGCTCCTCIGTIGGCCTT
CCIGGGCTGCCCTCCCCTCCTCCGGGACTGCTICTIGGACTIGACACTGCTCAGGTICGGATTCCCTCAAAGA
CITTGGGAGACAAGACTTIGGTCCCCCITTTACAAACAAGGGAACGGAGGCTICTAGAACTIGACTITCCTIGAA
AGGCTTGGATCCAAAGCTCCCTCAGTICAGCGGCCACGTCTATITCCCTICAGACACAGGGATCCITGAAC
CIGIGGGCTGIATCTICCCCGCGGACTIGGAAGAATCCCAAGAGAGTGGGGCTCCCACAGGCTIGGAGTGCA
ATGGTIGIGATCICGGCTCACTGCAACCTICCACCTCCCAGGTITCAAGCTATTCICCIGCCTICAGCCTICCIG
AGTAGCIGGGATTACAGATCCTIGGIGGCTIGTIGGTCGGTAATTCCAGCTITCGTIGCTIGGCTACAGGTIGGATG
ATGCCCACCTGGCTGCCGATGACCTICIGCACCAAGTIGAGGCTGGGTICICTGGAGCTIGCCCCAGGGGCIGG
ACAAGCTIGACCCTIGGCCGGGGCCAACCTIGGAGATGCAGATTIGAGAACCTCAAGGAGGACCTIGGICTACCT
GAAGAAGAACCACAAGCAGGAAATGAACGTICCTITGAGGTCAGGTGGATGAGGATGTCAGTGIGAAGATG
GACACTGTIGCCTIGGAGTGAACCTIGAGCTGCATCCTIGAATGAGATGCGTGACCAGGACAAGACATTIGGTIGG
AGAAGAGCTGCAAGGATGCCGAGGGCIGGTICTITCAGCATGGIGGGIGGCCGTIGCGTAAGCAGGTGTGTA
CACGTGTIGGGCACATGTGCTGCATGCTGGTGCAGCTGGAGCACTGGCAGATCCACAGGCTGICCCAGTITG
GAAGGACTTTIGGAAACCAGTIGGACCAGCCCCICATGITTIAGATGTAAAACGTGAGGCTCAGAGAGGA
CTICAAGCTCACACAGCCCITCACTIGTGGCCIGCAAAATAGATCCAGGTICTICTACAAGTCTGGICTTGGGT
TTCCACCACAGCIGTIITACAGGATIGIGCGTATITGAATACATATGTATACCCITGGCAAGCACAGGCTIGA
GTATCTCCGGIATCCTAGGGACAGCAACAGGCGCAAAAGAATAACACCCAGTGCCIGICTTIGAGGTIGCT
GCAGTTCAGTAGGAAAAAGAAATGCAAATGACCGCAGAGCAGGCTGAATTICCTCCAAGTITCCAATGIGGG
TGCAGAGGCTCICTGIGTIGCAGAAAGAGGGGCTGAACTGCGAGGTGGCCACCAACACAGAGGCCCTGCAG
AGTGGCIGGATAGAGATATGGAGCTICTIACGICICIGIGCAGAACCTGAGCCGTICCCAGCTCAGCAAGAAA
GCATCGCTGGAGGGCAGCCTGGTIGGAGATGGAGGTIGTGITACAGGACCCTGCCGGCCCAGCTIGCAGGGGL
TTAACAGAAGCATGGAGCAGCAGCTIGIGCGAGCTCIGCTGCGACACGGAGCACCAGGACCACAAGCACAG
GICCTTCTIGGACGIGAAGACGTIGGCTGGAGCAGGAGATCGCCACCTACCGCCGCTITIGCTIGGAGGTTGAGG
ACGCCCAGAGGTIGATACTGACGATGCAGGCTGGAGICTIGGCTGAGGAGCCTIGAATGCCAAGTTAAAGCG
TCTGGACTAGATCACGTAGGCAATGGGGAGCCATGGAGGGATTIGGAGCAGGAGAGTGAAATGAACATCA
AGAGATTITTAGAACATTCACICTIGGCIGCAGAGGGAGAAATGGATCAGAGGGGTCAGGGCGGGGCCAGAG
AGATGTIGICAGGGGGCTGGAGCAGGGAGTICTGGCCAGAGAAGTCCCGIGCGGIGGIGGGTAGTGGGGCAG
GGGAAGGAAGGTGGTGCACGCAGAAGAGAGGTTATAGCTICAAAACAGCGGGACTIGGATGCCIGGATCICG
GGGTAAGCATGGCICACAGTCAGGACTCAGTIAAGTIGTCGGGAGAACACATGAAGGAGCAGGCATTGATGG
CCCIGGGTITICIGGTITICTGATGACTGIGTGAGTGGTGAAGAGCAAGGTGGGTGGTIGGTIGGGITTGCAGT
TGGGAAGGGTGATCAGGCCTITICAGCTGAGAGTIGTCCCGGAGTCICCATGCTTAGTCACACGTTGCAGCTT
TTTGCTICCCCGGAAATGGTGAAGICCATICTATAGTICTAACAACAGTICICTCCIGCITTAATTGGGTICTAT
TTGITGGGCCCICTGGGTITATGGAAAAACCACTITGCTCAGCTTICICCITGTAAATICCTGGTGAGTAGCC
ACAGAGTIGCCGCCAGACCTACTGCIGIGCTGITTCITTITICTICITCCIGCTIGTGCTGAACCCCTIGCCCT
TTCATICITGGGCCTIGCGCTAATTITCIGIGCATTCCCAACTIGTIGATTITITTCACCAATTTAGGGGAACCTC
CICTIGCCAGGGCCTIACTTICTCCCCAGCAGTIGCTIGCAGGTGCCTIGGGCTGGCTGGCATCCCIGGGCTGAT
GGGTIGCTTCICTICCCTIGCAGGCTIGGCCACTCAGTACTCCTTGICCCTIGGCCTCGCAGCCCACCCGGGAAG
CCACAGTGACCAGCCACCAGGIGIGCCATCGTIGGAGGAAGTCCAGGTTGGAGAGGTIGGICTICITCIGTG
AGCAGGTICCACTITCICCACCCACTIGAGACCCCTITICIGICTGCGACAGCCCCACCTICGAGGGCCACGGCA
CAGCCATCAGCTCCAGCTCCCAGCATGCTACTGCCACGCCCCGAGTGTICCGTCIGGGCCCCGGTIGCATGG
CCIGTTGICTIITCIGTATCTACITTCTIGCAGCCCCTICACTGAGGAGGCCTCCTIGGGTTIGTCCAGTGCCT
ACTATTAAAGCTITITGCTICCAAGTIC
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GCATCCTITTTIIGGGCTIGCICACAGCCCCCAGCCICTATGGTGAAGACATACTTIGCTAGCAGCGTCACCAA
CTITGCTGCCAAGAGATCAGTGCIGCAAGGCAAGGTTATITCTIAACTGAGCAGAGCCTGCCAGGAAGAAAG
CGITTGCACCCCACACCACTGIGCAGGTGTGACCGGTGAGCTICACAGCTGCCCCCCAGGCATGCCCAGCC
CACTTAATCATTCACAGCICGACAGCTICTCICGCCCAGCCCAGTITCTIGGAAGGGATAAAAAGGGGGCATC
ACCGITCCTIGGGTAACAGAGCCACCTICTIGCGICCIGCTGAGCICTIGITCTCICCAGCACCTCCCAACCC
ACTAGTGCCTGGITCICTITGCTCCACCAGGAACAAGCCACCATGICICGCCAGTCAAGTGIGTICCTICCG
GAGCGGGGGCAGTCGTAGCTTCAGCACCGCCTICTIGCCATCACCCCGICTGICTCCCGCACCAGCTTCACC
TCCGIGICCCGGICCGGGGGTIGGCGGTIGGTGGIGGCTTICGGCAGGGTCAGCCITGCGGGTIGCTIGTIGGAG
TGGGTGGCTATGGCAGCCGGAGCCTCTACAACCTGGGGGGCTCCAAGAGGATATCCATCAGCACTAGAGG
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AGGCAGCTITCAGGAACCGGTITTGGIGCIGGTGCTGGAGGCGGCTATGGCTTIGGAGGTGGTIGCCGGTAGT
GGATTTGGTTIICGGCGGTIGGAGCTIGGTIGGTIGGCTITTIGGGCTCGGTGGCGGAGCTIGGCTITGGAGGTGGCT
TCGGTIGGCCCTGGCTITCCTIGTCIGCCCTICCTIGGAGGTATCCAAGAGGTCACTIGTCAACCAGAGTICICCT
GACTCCCCTCAACCTGCAAATCGACCCCAGCATCCAGAGGGTIGAGGACCGAGGAGCGCGAGCAGATCAAG
ACCCTCAACAATAAGITTIGCCTCCITCATCGACAAGGTGCGGTICCIGGAGCAGCAGAACAAGGTTICIGG
ACACCAAGTIGGACCCTIGCTGCAGGAGCAGGGCACCAAGACTGTIGAGGCAGAACCIGGAGCCGITGTTICGA
GCAGTACATCAACAACCTCAGGAGGCAGCTGGACAGCATICGIGGGGGAACGGGGCCGCCTGGACTCAGAG
CIGAGAAACATGCAGGACCTGGIGGAAGACTITCAAGAACAAGTATGAGGATGAAATCAACAAGCGTACCA
CIGCTGAGAATGAGITTGIGATGCTGAAGAAGGATGTAGATGCTGCCTACATGAACAAGGTGGAGCTGGA
GGCCAAGGTIGATGCACTGATGGATGAGATTIAACTICATGAAGATGTITICTITGATGCGGAGCTIGTCCCAG
ATGCAGACGCATIGTCICTGACACCTICAGTIGGICCICICCATGGACAACAACCGCAACCTIGGACCTIGGATA
GCATCATCGCIGAGGTICAAGGCCCAGTATGAGGAGATTGCCAACCGCAGCCGGACAGAAGCCGAGTCCTG
GTIATCAGACCAAGTATGAGGAGCTGCAGCAGACAGCTGGCCGGCATGGCGATGACCTCCGCAACACCAAG
CATGAGATCACAGAGATGAACCGGATGATCCAGAGGCTGAGAGCCGAGATIGACAATGTICAAGAAACAGT
GCGCCAATCTIGCAGAACGCCATIGCGGATGCCGAGCAGCGTGGGGAGCTGGCCCTICAAGGATGCCAGGAA
CAAGCTGGCCGAGCTIGGAGGAGGCCCTGCAGAAGGCCAAGCAGGACATGGCCCGGCTGCTGCGTGAGTAC
CAGGAGCTCATGAACACCAAGCIGGCCCTGGACGTIGGAGATCGCCACTTACCGCAAGCTIGCTIGGAGGGCG
AGGAATGCAGACTICAGTIGGAGAAGGAGTITGGACCAGTCAACATCICIGITGTICACAAGCAGTGTITTICCIC
TGGATATGGCAGIGGCAGTGGCTATGGCGGTGGCCICGGTIGGAGGTICITGGCGGCGGCCTCGGTIGGAGGT
CTITGCCGGAGGTAGCAGTGGAAGCTACTACICCAGCAGCAGTIGGGGGTIGTICGGCCTAGGTGGIGGGCTICA
GIGIGGGGGGCTICIGGCTICAGIGCAAGCAGTGGCCGAGGGCIGGGGGTGGGCTITTIGGCAGTIGGCGGGGE
TAGCAGCTICCAGCGTICAAATTTGICTICCACCACCTICCTICCICCCGGAAGAGCTITCAAGAGCTAAGAACCT
GCTIGCAAGTCACTGCCTTCCAAGTGCAGCAACCCAGCCCATGGAGATTGCCTCTIICTAGGCAGTITGCTICA
AGCCATGITTTATCCITTITCIGGAGAGTAGTCTAGACCAAGCCAATTIGCAGAACCACATICTTIGGTICC
CAGGAGAGCCCCATTCCCAGCCCCTGGTICTICCCGTIGCCGCAGTITCTATATICTIGCTITCAAATCAGCCTTIC
AGGITTCCCACAGCATGGCCCCIGCTGACACGAGAACCCAAAGTTITICCCAAATCTAAATCATCAAAACA
GAATCCCCACCCCAATCCCAAATTTTGITTIIGGITCTAACTACCTCCAGAATGTIGITCAATAAAATGCTT
TTATAATAT

NM_00112306
6

GGACGGCCGAGCGGCAGGGCGCTICGCGCGCGCCCACTAGTGGCCGGAGGAGAAGGCTCCCGCGGAGGCCG
CGCTGCCCGCCCCCTCCCCTGGGGAGGCTCGCGTITCCCGCTGCTCGCGCCTIGCGCCGCCCGCCGGCCTICA
GGAACGCGCCCICITCGCCGGCGCGCGCCCICGCAGTCACCGCCACCCACCAGCTCCGGCACCAACAGCA
GCGCCGCTGCCACCGCCCACCTITICTGCCGCCGCCACCACAGCCACCTTICTICCTICCTICCGCTGICCTICTICC
CGICCTCGCCICTGICGACTATCAGGTGAACTTTGAACCAGGATGGCTGAGCCCCGCCAGGAGTTCGAAG
TGATGGAAGATCACGCTIGGGACGTACGGGTTGGGGGACAGGAAAGATCAGGGGGGCTACACCATGCACCA
AGACCAAGAGGGTGACACGGACGCTIGGCCTGAAAGAATCTCCCCTGCAGACCCCCACTGAGGACGGATICT
GAGGAACCGGGCTCTGAAACCTICTIGATGCTAAGAGCACTICCAACAGCGGAAGATGTIGACAGCACCCTTAG
TGGATGAGGGAGCTCCCGGCAAGCAGGCTGCCGCGCAGCCCCACACGGAGATCCCAGAAGGAACCACAGC
TGAAGAAGCAGGCATIGGAGACACCCCCAGCCTIGGAAGACGAAGCTGCTGGTCACGTGACCCAAGAGCCT
GAAAGTGGTAAGGIGGTCCAGGAAGGCTTCCTCCGAGAGCCAGGCCCCCCAGGTICTIGAGCCACCAGCTICA
TGTCCGGCATGCCTGGGGCTCCCCTCCIGCCTIGAGGGCCCCAGAGAGGCCACACGCCAACCTTICGGGGAC
AGGACCTIGAGGACACAGAGGGCGGCCGCCACGCCCCTIGAGCTGCTCAAGCACCAGCTTICTAGGAGACCTG
CACCAGGAGGGGCCGCCGCTGAAGGGGGCAGGGGGCAAAGAGAGGCCGGGGAGCAAGGAGGAGGTGGATG
AAGACCGCGACGICGATGAGTICCICCCCCCAAGACTICCCCTICCCTICCAAGGCCTCCCCAGCCCAAGATGG
GCGGCCTCCCCAGACAGCCGCCAGAGAAGCCACCAGCATCCCAGGCTTCCCAGCGGAGGGTGCCATCCCC
CICCCTGTIGGATTICCTCICCAAAGTTITCCACAGAGATCCCAGCCTCAGAGCCCGACGGGCCCAGTGTAG
GGCGGGCCAAAGGGCAGGATGCCCCCCTIGGAGTICACGTITTCACGTGGAAATCACACCCAACGTGCAGAA
GGAGCAGGCGCACTICGGAGGAGCATTIGGGAAGGGCTGCATITCCAGGGGCCCCTIGGAGAGGGGCCAGAG
GCCCGGGGCCCCTICTITTGGGAGAGGACACAAAAGAGGCTGACCTTCCAGAGCCCTICTGAAAAGCAGCCTG
CIGCTGCTICCGCGGGGGAAGCCCGTCAGCCGGGICCCTCAACTCAAAGCTCGCATGGTCAGTAAAAGCAA
AGACGGGACTGGAAGCGATGACAAAAAAGCCAAGACATCCACACGTICCTCIGCTAAAACCTTGAAAAAT
AGGCCTIGCCTTIAGCCCCAAACACCCCACTCCIGGTIAGCTCAGACCCICTGATICCAACCCTICCAGCCCIG
CIGIGTGCCCAGAGCCACCTTCCICTCCTAAATACGTCICTICIGTCACTICCCGAACTIGGCAGTTCIGG
AGCAAAGGAGATGAAACTCAAGGGGGCTIGATGGTAAAACGAAGATCGCCACACCGCGGGGAGCAGCCCCT
CCAGGCCAGAAGGGCCAGGCCAACGCCACCAGGATTICCAGCAAAAACCCCGCCCGCTCCAAAGACACCAC
CCAGCTCTGCGACTAAGCAAGTICCAGAGAAGACCACCCCCTGCAGGGCCCAGATCTIGAGAGAGGTGAACC
TCCAAAATCAGGGGATCGCAGCGGCTACAGCAGCCCCGGCTICCCCAGGCACTCCCGGCAGCCGCTCCCGL
ACCCCGICCCTICCAACCCCACCCACCCGGGAGCCCAAGAAGGTIGGCAGTGGICCGTACTCCACCCAAGT
CGCCGTCTTCCGCCAAGAGCCGCCTGCAGACAGCCCCCGTGCCCATGCCAGACCTGAAGAATGTCAAGTC
CAAGATCGGCICCACTGAGAACCTGAAGCACCAGCCGGGAGGCGGGAAGGTIGCAGATAATTAATAAGAAG
CIGGATCTITAGCAACGTCCAGICCAAGTIGTIGGCICAAAGGATAATATCAAACACGTICCCGGGAGGCGGCA
GIGTIGCAAATAGTCTACAAACCAGTTGACCIGAGCAAGGTGACCTCCAAGIGTIGGCTCATTAGGCAACAT
CCATCATAAACCAGGAGGIGGCCAGGTGGAAGTAAAATCTGAGAAGCTTGACT ICAAGGACAGAGTCCAG
TCGAAGATTGGGICCCTIGGACAATATCACCCACGTCCCTGGCGGAGGAAATAAAANGATTGAAACCCACA
AGCTIGACCTITCCGCGAGAACGCCAAAGCCAAGACAGACCACGGGGCGGAGATCGTGTACAAGTCGCCAGT
GGIGTCTGGGGACACGTCICCACGGCATCTCAGCAATGICTCCTICCACCGGCAGCATCGACATGGTAGAC
TCGCCCCAGCTCGCCACGCTAGCTIGACGAGGTIGTCIGCCTCCCIGGCCAAGCAGGGTITTGTIGATCAGGCC
CCIGGGGCGGICAATAATIGTGGAGAGGAGAGAATGAGAGAGTIGTGGAAAAAAAAAGAATAATGACCCGG
CCCCCGCCCTCTGCCCCCAGCTIGCTCCTCGCAGTITCGGTITAATTGGTTAATCACTTAACCTGCTITTTIGTIC
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ACTCGGCTITTGGCTCGGGACTTCAAAATCAGTIGATGGGAGTAAGAGCAAATTICATICTTICCAAATTGAT
GGGTIGGGCTAGTAATAAAATATTITAAAAAAAAACATTCAAAAACATGGCCACATCCAACATTIICCTCAGG
CAATTCCTITIIGATICTTITTICITCCCCCICCATGTAGAAGAGGGAGAAGGAGAGGCTICTGAAAGCTGC
TTCIGGGGGATITICAAGGGACTGGGGGTIGCCAACCACCTCIGGCCCIGITGTIGGGGGTGTCACAGAGGCA
GIGGCAGCAACAAAGGATITGAAACTIGGTIGIGITCGTIGGAGCCACAGGCAGACGATGICAACCTTGTIGT
GAGTIGTGACGGGGGTITIGGGGTGGGGCGGGAGGCCACGGGEGGAGGCCGAGGCAGGGGCTGGGCAGAGGGGA
GAGGAAGCACAAGAAGTGGGAGTIGGGAGAGGAAGCCACGTGCTIGGAGAGTAGACATCCCCCICCTTGCCG
CIGGGAGAGCCAAGGCCTATGCCACCTIGCAGCGICTIGAGCGGCCGCCTIGTICCTIGGTGGCCGGGGETGGE
GGCCTGCTGIGGGICAGTIGTGCCACCCTICTIGCAGGGCAGCCTIGTIGGGAGAAGGGACAGCGGGTAAAAAGA
GAAGGCAAGCIGGCAGGAGGGTIGGCACTTCGTIGGATGACCTCCTTAGAAAAGACTGACCTTGATGTICTITG
AGAGCGCTIGGCCICTICCTCCCTICCCIGCAGGGTAGGGGGCCTGAGTITGAGGGGCITCCCICTGCTCCAC
AGAAACCCIGTITITATITGAGITCIGAAGGTTGGAACTGCTGCCATGATTTTGGCCACTTIGCAGACCIGG
GACTTTAGGGCTAACCAGITCICITTIGTAAGGACTIIGTIGCCICTITGGGAGACGTICCACCCGTITITCCAAGC
CIGGGCCACTIGGCATCTCIGGAGIGTGTIGGGGGICTIGGGAGGCAGGTCCCGAGCCCCCIGTCCTITCCCAC
GGCCACTGCAGTICACCCCGTCIGCGCCGCTIGIGCTIGTTGTCIGCCGTGAGAGCCCAATCACTIGCCTATAC
CCCTICATCACACGICACAATGTICCCGAATTICCCAGCCTCACCACCCCTITCICAGTAATGACCCIGGTITIGG
TTGCAGGAGGTACCTACTCCATACTIGAGGGTGAAATTAAGGGAAGGCAAAGTCCAGGCACAAGAGTGGGA
CCCCAGCCTCICACICTCAGTICCACTICATCCAACTGGGACCCTCACCACGAATCICATGATCTIGATICG
GITCCCTIGTCICCICCTCCCGICACAGATGIGAGCCAGGGCACTGCTCAGCTGIGACCCTAGGTIGTTICT
GCCTITGTITGACATGGAGAGAGCCCTTTICCCCTGAGAAGGCCIGGCCCCTTICCTIGIGCTGAGCCCACAGCA
GCAGGCTIGGGIGICITGGITGICAGTGGTGGCACCAGGATGGAAGGGCAAGGCACCCAGGGCAGGCCCACL
AGTCCCGCTIGTCCCCCACTTIGCACCCTIAGCTIGTAGCTGCCAACCTCCCAGACAGCCCAGCCCGCTIGCTIC
AGCICCACATGCATAGTATCAGCCCTCCACACCCGACAAAGGGGAACACACCCCCITGGAAATGGTICTIT
TTCCCCCAGTCCCAGCTGGAAGCCATGCTIGTICIGTICTIGCTIGGAGCAGCTGAACATATACATAGATGTITIG
CCCTGCCCTCCCCATCTGCACCCIGTIGAGTITGTIAGTTGGATITGTICTIGTIITATGCTTIGGATICACCAGA
GIGACTATGATAGIGAAAAGAAAAAAAAANNAANARAANAGGACGCATGTATCTTIGAAATGCTIGTAAAGAG
GITTICTAACCCACCCICACGAGGTIGTCTICTICACCCCCACACTIGGGACTCGIGIGGCCTGTGIGGTGCCAC
CCIGCTGGGGCCTCCCAAGTTITGAAAGGCTITTCCTICAGCACCTGGGACCCAACAGAGACCAGCTTICTAG
CAGCTAAGGAGGCCGITCAGCIGIGACGAAGGCCTGAAGCACAGGATTAGGACTGAAGCGATGATGTICCC
CTITCCCTACTICCCCITGGGGCICCCTIGTGICAGGGCACAGACTAGGTICTIGIGGCTGGTCIGGCTIGCG
GCGCGAGGATGGTICICTICTGGTICATAGCCCGAAGTICTCATGGCAGTCCCAAAGGAGGCTTACAACTCCT
GCATCACAAGAAAAAGGAAGCCACTGCCAGCTGGGGGGATCTIGCAGCTCCCAGAAGCTCCGTIGAGCCTICA
GCCACCCCTCAGACTGGGITCCICTCCAAGCTCGCCCTCTGGAGGGGCAGCGCAGCCTCCCACCAAGGGC
CCTIGCGACCACAGCAGGGATTGGGATGAATIGCCTIGTCCTGGATCTGCTCTAGAGGCCCAAGCTGCCTIGC
CIGAGGAAGGATGACTTGACAAGTCAGGAGACACTGTTCCCAAAGCCTTGACCAGAGCACCTICAGCCCGC
TGACCTTIGCACAAACTICCATCTGCIGCCATGAGAAAAGGGAAGCCGCCTITTGCAAAACATTIGCTIGCCTIAA
AGAAACTCAGCAGCCICAGGCCCAATICTIGCCACTICIGGITTIGGGTACAGTTAAAGGCAACCCTIGAGGG
ACTIGGCAGTAGAAATCCAGGGCCTICCCCTGGGGCTGGCAGCTITICGIGTGCAGCTAGAGCTTITACCTGAA
AGGAAGTICICTGGGCCCAGAACTCTICCACCAAGAGCCTCCCTGCCGTITICGCTGAGICCCAGCAATTICICC
TAAGTTGAAGGGATCIGAGAAGGAGAAGGAAATGTGGGGTAGATTITGGTIGGTIGGTTAGAGATATGCCCCC
CICATTACTGCCAACAGTITCGGCTGCATTICTICACGCACCICGGTITCCICTICCTGAAGTICTTGIGC
CCIGCTCTTCAGCACCATGGGCCTITCTITATACGGAAGGCTCIGGGATCTCCCCCTITIGTGGGGCAGGCTICT
TGGGGCCAGCCTAAGATCATGGTITAGGGTGATCAGTIGCTGGCAGATAAATTGAAAAGGCACGCTGGCTT
GIGATCTTAAATGAGGACAATCCCCCCAGGGCTGGGCACTCCICCCCTCCCCTICACTTICTCCCACCTGCA
GAGCCAGTIGICCTIGGGTGGGCTAGATAGGATATACTGTATGCCGGCTCCITCAAGCTGCTGACTCACTT
TATCAATAGTTCCATITAAATTGACTICAGTGGTGAGACTIGTATICCIGITTGCTATTIGCTITIGTIGTIGCTA
TGGGGGGAGGGGGGAGGAATGTGTAAGATAGTITAACATGGGCAAAGGGAGATCTIGGGGTGCAGCACTITA
AACTIGCCICGTAACCCITTICATIGATITCAACCACATTTIGCTAGAGGGAGGGAGCAGCCACGGAGTTAGA
GGCCCTIGGGGTITICICTITTICCACTGACAGGCTITTICCCAGGCAGCTGGCTAGTITCATICCCICCCCAGC
CAGGTGCAGGCGTAGGAATATGGACATCTGGTITGCTITTIGGCCIGCTGCCCICTITCAGGGGTICCTAAGCC
CACAATCATGCCTCCCTAAGACCTTGGCATCCTICCCTICTAAGCCGTITGGCACCTICTGTIGCCACCTCICA
CACTGGCTCCAGACACACAGCCIGTGCTITTIIGGAGCTGAGATCACTCGCTICACCCTCCTCATICTTIGTT
CICCAAGTAAAGCCACGAGGTCGGGGCGAGGGCAGAGGTIGATCACCTGCGIGTICCCATCTACAGACCTGC
AGCTITCATAAAACTICIGATTTCICTICAGCITTIGAAAAGGGTITACCCTGGGCACTGGCCTAGAGCCTICA
CCICCTAATAGACTITAGCCCCATGAGTITTGCCATGITGAGCAGGACTATTIICTIGGCACTITGCAAGTCCCA
TGATTICITCGGTIAATTICTGAGGGTIGGGGGGAGGGACATGAAATCATCTITAGCTTIAGCTITICTIGICIGIG
AATGICIATATAGTGIATTIGIGIGITITAACAAATGATTTACACTIGACTIGTIGCTIGTAAAAGTGAATTIG
GAAATAAAGTTATTACTCIGATTAAA

M92424

GCACCGCGCGAGCTITGGCIGCTITICTGGGGCCTIGIGIGGCCCIGTIGTGTICGGAAAGATGGAGCAAGAAGCC
GAGCCCGAGGGGCGGCCGCGACCCCTCTGACCGAGATCCTGCTIGCTITCGCAGCCAGGAGCACCGTCCCT
CCCCGGATTAGTIGCGTACGAGCGCCCAGTGCCCIGGCCCGGAGAGTGGAATGATCCCCGAGGCCCAGGGL
GICGTGCTITCCGCAGTAGICAGICCCCGTGAAGGAAACTGGGGAGTCTTGAGGGACCCCCGACTCCAAGC
GCGAAAACCCCGGATGGTGAGGAGCAGGCAAATGTGCAATACCAACATGTICTGTACCTACTGATGGTIGCT
GTAACCACCTCACAGATTCCAGCTITCGGAACAAGAGACCCTGGTITAGACCAAAGCCATIGCTITITTGAAGT
TATTAAAGICTGITGGIGCACAAAAAGACACTITATACTATGAAAGAGGTITCTIITTIITATCITGGCCAGTA
TATTATGACTAAACGATTATATGATGAGAAGCAACAACATATTIGTATATTIGTIICAAATGATCTICTAGGA
GATTTGITTGGCGIGCCAAGCTITICTCTIGTGAAAGAGCACAGGAAAATATATACCATGATCTACAGGAACT
TGGTAGTAGTCAATCAGCAGGAATCATCGGACTICAGGTACATCIGTGAGTGAGAACAGGTGTCACCTIGA

122

32




WO 2013/177245 PCT/US2013/042157

AGGIGGGAGTGATCAAAAGGACCITGTIACAAGAGCTITCAGGAAGAGAAACCTICATICTITCACATTITIGGTIT
TCTAGACCATCTACCICATCTAGAAGGAGAGCAATTAGTGAGACAGAAGAAAATTCAGATGAATTATICIG
GIGAACGACAAAGAAAACGCCACAAATCTGATAGTATTICCCITICCITIGATGAAAGCCTGGCTICIGTG
TGTAATAAGGGAGATATGTIGTGAAAGAAGCAGTAGCAGTGAATCTACAGGGACGCCATCGAATCCGGAT
CITGATGCTGGIGIAAGTGAACATTCAGGTIGATIGGTTIGGATCAGGATTCAGTITTCAGATCAGTITTAGTG
TAGAATTTGAAGITGAATCICTCGACTICAGAAGATTATAGCCTIAGTGAAGAAGGACAAGAACTICTICAGA
TGAAGATGATGAGGTATATCAAGTITACIGTIGTIATCAGGCAGGGGAGAGTGATACAGATTCATTIGAAGAA
GATCCTGAAATTTCCITAGCTGACTATTGGAAATGCACTITCATGCAATGAAATGAATCCCCCCCTTCCAT
CACATTGCAACAGATGTTGGGCCCTTCGTGAGAATTIGGCTTCCTGAAGATAAAGGGAAAGATAAAGGGGA
AATCTCIGAGAAAGCCAAACTGGAAAACTCAACACAAGCTGAAGAGGGCTITGATIGTTCCTGATTIGTAAA
AAANCTATAGTGAATGATTCCAGAGAGICATGIGTIIGAGGAAAATGATGATAAAATTACACAAGCTICAC
AATCACAAGAAAGTGAAGACTATICTCAGCCATCAACTICTAGTAGCATTATTITATAGCAGCCAAGAAGA
TGTGAAAGAGTITGAAAGGGAAGAAACCCAAGACAAAGAAGAGAGTGTIGGAATCTAGTTTIGCCCCTTAAT
GCCATTGAACCTITGIGTGATTIGICAAGGTCGACCTAAAAATGGTTGCATIGTICCATGGCAAAACAGGAC
ATCITATGGCCIGCITITACATGIGCAAAGAAGCTAAAGAAAAGGAATAAGCCCTIGCCCAGTATIGTAGACA
ACCAATTICAAATGATIGTIGCTAACTTATTITCCCCIAGTTGACCIGTCTATAAGAGAATTATATATTICTA
ACTATATAACCCTAGGAATTITAGACAACCTGAAATTTATTICACATATATCAAAGTIGAGAAAATGCCTCAA
TTCACATAGATTIICTIICICITITAGTATAATTGACCTIACTITGGTAGTIGGAATAGTGAATACTTACTATAA
TTTGACTIIGAATATGTIAGCTICATCCTITITACACCAACTCCTAATTITTAAATAATTICTACICTGICTITAAA
TGAGAAGTIACTIGGTIITIITITITTIICTITIAAATATGTATATGACATTITAAATGTAACTITATTIATTIITIITITIIG
AGACCGAGICTIGCICIGTTACCCAGGCTIGGAGTGCAGTGGGTGATCITGGCICACTGCAAGCICTIGCCC
TCCCCGGGTITCGCACCATTCTICCIGCCICAGCCTCCCAATTAGCTTIGGCCTACAGICATCTIGCCACCACA
CCIGGCTAATITTITGTACTTITAGTAGAGACAGGGTTICACCGTGTITAGCCAGGATGGTCICGATCTICC
TGACCTCGTGATCCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCG

NM_014791

GAGATTTIGATICCCITGGCGGGCGGAAGCGGCCACAACCCGGCGATCGAAAAGATTICTTAGGAACGCCGT
ACCAGCCGCGTCICTICAGGACAGCAGGCCCCIGTCCITCTIGTCGGGCGCCGCICAGCCGTIGCCCICCGLC
CCICAGGTITCITTITCTAATTCCAAATAAACTTGCAAGAGGACTATGAAAGATTATGATGAACTTICTCAA
ATATTATGAATTIACATGAAACTATTIGGGACAGGTGGCTTTIGCAAAGGTCAAACTTIGCCTGCCATATCCTIT
ACTGGAGAGATGGTAGCTATAAAAATCATGGATAAAAACACACTAGGGAGTIGATITGCCCCGGATCAAAA
CGGAGATTGAGGCCTITGAAGAACCTGAGACATCAGCATATATGTCAACTCTIACCATGTGCTAGAGACAGC
CAACAAAATATTCATGGTICTIGAGTACTGCCCIGGAGGAGAGCTGTITTGACTATATAATTICCCAGGAT
CGCCTGTCAGAAGAGGAGACCCGGGTIGTICITCCGICAGATAGTATCTIGCIGTIIGCTTATGTIGCACAGCC
AGGGCTATGCTCACAGGGACCTCAAGCCAGAAAATTITGCTIGTTIGATGAATATCATAAATTAAAGCTGAT
TGACTTIGGTCICTGIGCAAAACCCAAGGGTAACAAGGATTACCATCTACAGACATGCTGIGGGAGTICIG
GCTITATGCAGCACCTGAGITAATACAAGGCAAATCATATICTIGGATCAGAGGCAGATGITTGGAGCATGG
GCATACTIGTTIATATIGITCITATIGIGTIGGATITCTIACCATTTGATGATGATAATGTAATGGCTITATACAA
GAAGATTATGAGAGGAAAATATGATGTITCCCAAGTIGGCICTCICCCAGTAGCATICTGCTTCITCAACAA
ATGCTGCAGGTGGACCCAAAGAAACGGATTTCTATGAAAAATCTATTIGAACCATCCCTIGGATCATGCAAG
ATTACAACTATCCTIGITGAGTGGCAAAGCAAGAATCCTTITITATTICACCTCGATGATGATTGCGTAACAGA
ACTTITCIGTACATCACAGAAACAACAGGCAAACAATGGAGGATTITAATTITCACTGIGGCAGTATGATICAC
CICACGGCTACCTATCTTICTGCITCTAGCCAAGAAGGCTICGGGGAAAACCAGTICGTTTIAAGGCTTICTT
CITICTCCTGIGGACAAGCCAGIGCTACCCCATICACAGACATCAAGTCAAATAATTGGAGTICTIGGAAGA
TGTGACCGCAAGTIGATAAAAATTATGTIGGCGGGATTAATAGACTATGATTGGIGTIGAAGATGATTITATICA
ACAGGTGCTIGCTACICCCCGAACATCACAGTIITACCAAGTACIGGACAGAATCAAATGGGGTIGGAATCTA
AATCATTAACTCCAGCCTTATGCAGAACACCIGCAAATAAATTAAAGAACAAAGAAAATGTATATACICC
TAAGTCIGCTGTAAAGAATGAAGAGTACTTTATGTITITCCTIGAGCCAAAGACTCCAGTTAATAAGAACCAG
CATAAGAGAGAAATACTCACTACGCCAAATCGTTACACTACACCCTCAAAAGCTAGAAACCAGTGCCTIGA
AAGAAACTCCAATTAAAATACCAGTAAATTCAACAGGAACAGACAAGTITAATGACAGGTGICATTAGCCC
TGAGAGGCGGTGCCGCTICAGTIGGAATTGGATCICAACCAAGCACATATGGAGGAGACTCCAAAAAGAAAG
GGAGCCAAAGIGTITGGGAGCCITGAAAGGGGGTITGGATAAGGTTATCACTIGIGCTCACCAGGAGCAAAA
GGAAGGGTTCIGCCAGAGACGGGCCCAGAAGACTAAAGCTTCACTATAACGTGACTACAACTAGATTAGT
GAATCCAGATCAACTIGTTGAATGAAATAATGTICTIATTCITCCAAAGAAGCATGTITGACITTGTIACAAAAG
GGITATACACIGAAGIGTICAAACACAGTICAGATITIGGGAAAGTGACAATGCAATTITGAATTIAGAAGTGT
GCCAGCTTCAAAAACCCGATGIGGTGGGTATCAGGAGGCAGCGGCTTAAGGGCGATGCCTGGGTTTACAA
AAGATTAGTGGAAGACATCCTATCTAGCTGCAAGGTATAATTGATGGATTCTICCATCCTIGCCGGATGAG
TGTGGGIGIGATACAGCCTACATAAAGACTGTITATGATCGCTTIGATITTAAAGTICATIGGAACTACCA
ACTIGTTIICTAAAGAGCTATCTIAAGACCAATATCICTTIIGTITITIITAAACAAAAGATATTATITIGIGTA
TGAATCTAAATCAAGCCCATCTGICATIATGITACIGICTITITTITITAATCATGIGGITITGTATATTAATA
ATTGITGACTTICTTIAGATICACITCCATATGIGAATGTAAGCICTITAACTATIGICICTTITIGTAATGIGT
AATTTCITICTGAAATAAAACCATTITGIGAATATAG
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GCAGCGGAGGAGCCCAGTCCACGATGGCCCGGTICCCTGGTGIGCCTIGGTIGTCATCATCTTGCTIGTICTIGC
CTITICTCCGGACCTGGIGTICAGGGGTGGTCCTIATGCCCAAGCTGGCTGACCGGAAGCTGTIGTGCGGACCAG
GAGTGCAGCCACCCTATCICCATIGGCTIGTGGCCCTITCAGGACTACATGGCCCCCGACTGCCGATTCCTIGA
CCATTCACCGGGGCCAAGTIGGIGTATGTICTICTCCAAGCTGAAGGGCCGTGGGCGGCTCTTCIGGGGAGG
CAGCGTTICAGGGAGATTACTATGGAGATCTIGGCIGCTCGCCIGGGCTATTIICCCCAGTAGCATTIGTCCGA
GAGGACCAGACCCIGAAACCTGGCAAAGTCGATGTGAAGACAGACAAATGGGATTITICTACTGCCAGTIGAG
CICAGCCTACCGCIGGCCCTGCCGTTTICCCCICCTITIGGGTTIATGCAAATACAATCAGCCCAGTGCAAAA
AAAAAAAAAAAAAANAAAAACTTICGGAGAAGAGATAGCAACAAAAGGCCGCTTGIGTGAAGGCGCCAAAA
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GITTTCGCCCAAGAGACCITCGGCCTCCCCCAGGGCGCGCGCAAAGGCGCCTTIGITTTGACAACCTICTITG
GACAACCGGAGGGGCTACCGCCCGGAGACCCCTIGIGGTGGACCCCCCGGGCAACCCGGTIGTGACAGGGTA
CTICACCCCCACGGCTTITGICGGGGGTCCCACCAAAGGCCCCAAAGAGGCTCTTICAAGGCACTATTCCTT
GITGTAGACCITGIGIGTIGCCACAGGCGCCAAAGAAACCTCGGGGGGCTAACAAACGCACGTIGCTTGGCA
GCTICCGAGAAGGCTICICTCCCACCCGAGGGGTGGACGCAACAGGGGGAATGGGCCATCATATIGTITGCCC
CCGGTGGGCACCAACTICTITTICCCCCATAGAGAGGCCITAGCACACTATGTGGGGCACGTTIATTGCCGC
CTAGAGAAACCGAGCGCCAGAAAATTTICGAAGGGGGGGGCGCTITCTCATCATTITITGCGCAAAACCCCCTT
GIGGGAGTATGCCCCGAACTCCICTGGAACACACAAGCGACACTTGCGCGGGGICTGCAAAAAACCTCCT
GTITGGGAAGCCGGCTTCACN

NM_002417

TACCGGGCGGAGGTGAGCGCGGCGCCGGCTCCICCIGCGGCGGACTTIGGGTGCGACTTGACGAGCGGTG
GITCGACAAGIGGCCITGCGGGCCGGATCGICCCAGTGGAAGAGTTGTAAATTIGCTTICTGGCCTTCCCC
TACGGATTATACCTGGCCTICCCCTACGGATIATACTCAACTTACTGITTAGAAAATGTGGCCCACGAGA
CGCCTGGTTACTATCAAAAGGAGCGGGGTCGACGGTCCCCACTITTCCCCTGAGCCTICAGCACCTGCTTIGT
TTGGAAGGGGTATTGAATGTGACATCCGTATCCAGCTITCCIGTIGTIGICAAAACAACATTIGCAAAATTIGA
AATCCATGAGCAGGAGGCAATATTIACATAATITICAGITCCACAAATCCAACACAAGTAAATGGGICIGTIT
ATTGATGAGCCIGTACGGCTAAAACATGGAGATGTAATAACTATTATTIGATCGTIICCTICAGGTATGAAA
ATGAAAGICTTCAGAATGGAAGGAAGTICAACTIGAATTTCCAAGAAAAATACGIGAACAGGAGCCAGCACG
TCGIGICICAAGATCIAGCTIICTICITCIGACCCTGATGAGAAAGCTCAAGATICCAAGGCCTATICAAAA
ATCACTGAAGGAAAAGTTTCAGGAAATCCTCAGGTACATATCAAGAATGTCAAAGAAGACAGTACCGCAG
ATGACTCAAAAGACAGTIGTTIGCTCAGGGAACAACTAATGTTICATTICCICAGAACATGCTGGACGTAATIGG
CAGAAATGCAGCTGATCCCATIICTGGGGATTTTAAAGAAATTITCCAGCGITAAATTAGTGAGCCGTTAT
GGAGAATTGAAGTCTIGTTCCCACTACACAATGTICTITGACAATAGCAAAAAAAATGAATCTCCCTITTIGGA
AGCITTATGAGICAGIGAAGAAAGAGTITIGGATGTAAAATCACAAAAAGAAAATGTCCTACAGTATTIGIAG
AAANTCTIGGATTACAAACTGATTIACGCAACAGAGAAAGAAAGTIGCTGATGGTTITACAGGGGGAGACCCAA
CIGITGGICICGCGTAAGTICAAGACCAAAATCTGGTIGGGAGCGGCCACGCTIGTIGGCAGAGCCIGCTTICAC
CIGAACAAGAGCTIGACCAGAACAAGGGGAAGGGAAGAGACGTIGGAGTICTIGTTCAGACTICCCAGCAAGGC
TGTGGGCGCCAGCTTIICCTCICTATGAGCCGGCTAAAATGAAGACCCCTGTACAATATTCACAGCAACAA
AATTICTCCACAAAAACATAAGAACAAAGACCIGTATACTACTGGTAGAAGAGAATCTGTIGAATICTIGGGTA
AAAGTGAAGGCTITICAAGGCTGGTGATAAAACTICTTIACTCCCAGGAAGCTTTCAACTAGAAATCGAACACC
AGCTAAAGTTGAAGATGCAGCTGACTCIGCCACTAAGCCAGAAAATCTICTCTICCAAAACCAGAGGAAGT
ATTCCTACAGATGTGGAAGTIICTIGCCTIACGGAAACTGAAATTCACAATGAGCCATITITAACTCIGIGGC
TCACTCAAGTTGAGAGGAAGATCCAAAAGGATTICCCTICAGCAAGCCTIGAGAAATTGGGCACTACAGCIGG
ACAGATGIGCTICIGGGITACCTGGICITAGTICAGITGATATCAACAACTTIGGTIGATTCCATTIAATGAG
AGTGAGGGAATACCTITGAAAAGAAGGCGTGIGTCCITTGGTGGGCACCTAAGACCTGAACTATTITIGATG
AAAACTTIGCCTCCTAATACGCCICICAAAAGGGGAGAAGCCCCAACCAAAAGAAAGTCTICTGGTAATGCA
CACTCCACCTIGICCTIGAAGAAAATCATCAAGGAACAGCCTCAACCATCAGGAAAACAAGAGTICAGGTTICA
GAAATCCATGIGGAAGTGAAGGCACAAAGCTITGGTITATAAGCCCTCCAGCICCTIAGTCCTAGGAAAACTC
CAGTTGCCAGIGATICAACGCCGTIAGGTCCTGCAAAACAGCCCCTIGCTTCCAGCAGCAAATCTCAGACAGA
GGITCCTAAGAGAGGAGGGAGAAAGAGTGGCAACCTIGCCTTCAAAGAGAGTIGICTATCAGCCGAAGTCAA
CATGATATTTITIACAGATGATATGITCCAAAAGAAGAAGTIGGIGCTTCGGAAGCAAATCTIGATIGTITGCAA
AATCATGGGCAGATGTIAGTAAAACTTGGTGCAAAACAAACACAAACTAAAGTCATAAAACATGGTCCICA
AAGGTCAATGAACAAAAGGCAAAGAAGACCTIGCTACTCCAAAGAAGCCTGIGGGCGAAGTTCACAGTCAA
TTTAGTACAGGCCACGCAAACTCICCITIGTACCATAATAATAGGGAAAGCTCATACTGAAAAAGTACATG
TGCCTIGCICGACCCTACAGAGTGCTCAACAACTITCATTITCCAACCAAAAAATGGACTTTAAGGAAGATCT
TTCAGGAATAGCTIGAAATGTTCAAGACCCCAGIGAAGGAGCAACCGCAGTTGACAAGCACATGICACATIC
GCTATTICAAATTCAGAGAATITGCTIGGAAAACAGTTICAAGGAACTGATTCAGGAGAAGAACCTCTIGC
TCCCCACCICAGAGAGTITTIGGAGGAAATGTGITCITCAGIGCACAGAATGCAGCAAAACAGCCATCIGA
TAAATGCICTGCAAGCCCTCCCTTIAAGACGGCAGTIGTATTAGAGAAAATGGAAACGTAGCAAAAACGCCC
AGGAACACCTACAAAATGACTITCICTIGGAGACAAAAACTTCAGATACTIGAGACAGAGCCTITICAAAAACAG
TATCCACTIGCAAACAGGTCAGGAAGGTICTACAGAGITCAGGAATATACAGAAGCTACCTGTIGGAAAGTAA
GAGTGAAGAAACAAATACAGAAATTGTITGAGTGCATCCTAAAAAGAGGTCAGAAGGCAACACTACTACAA
CAAAGGAGAGAAGGAGAGATGAAGGAAATAGAAAGACCITTIGAGACATATAAGGAAAATATIGAATTAA
AAGAAAACGATGAAAAGATGAAAGCAATGAAGAGATCAAGAACTTIGGGGGCAGAAATGTGCACCAATGIC
TGACCTGACAGACCTCAAGAGCTIGCCIGATACAGAACTCATGAAAGACACGGCACGTGGCCAGAATCIC
CICCAAACCCAAGATCATGCCAAGGCACCAAAGAGTGAGAAAGGCAAAATCACTAAAATGCCCTIGCCAGT
CATTACAACCAGAACCAATAAACACCCCAACACACACAAAACAACAGTTGAAGGCATCCCTGGGGAAAGT
AGGIGTGAAAGAAGAGCTCCTAGCAGICGGCAAGTICACACGGACGTICAGGGGAGACCACGCACACGCAC
AGAGAGCCAGCAGGAGATGGCAAGAGCATCAGAACGTITTAAGGAGTCTICCAAAGCAGATCCTGGACCCAG
CAGCCCGTGTAACTIGGAATGAAGAAGTGGCCAAGAACGCCTAAGGAAGAGGCCCAGTCACTAGAAGACCT
GGCTGGCTTCAAAGAGCTCTTCCAGACACCAGGTICCCTICTGAGGAATCAATGACTGATGAGAAAACTACC
AAAATAGCCTGCAAATCTCCACCACCAGAATCAGIGGACACTCCAACAAGCACAAAGCAATGGCCTAAGA
GAAGTCTCAGGAAAGCAGATGTAGAGGAAGAATICTITAGCACTICAGGAAACTAACACCATCAGCAGGGAA
AGCCATGCTITACGCCCAAACCAGCAGGAGGTGATGAGAAAGACATTAAAGCATTTIATGGGAACICCAGIG
CAGAAACTGGACCIGGCAGGAACTTTACCTGGCAGCAAAAGACAGCTACAGACTICCTAAGGAAAAGGCCC
AGGCTCTAGAAGACCIGGCTIGGCITTAAAGAGCTCITCCAGACTICCIGGTCACACCGAGGAATTIAGTIGGC
TGCIGGTAAAACCACTAAAATACCCTIGCGACICTCCACAGTICAGACCCAGTGGACACCCCAACAAGCACA
AAGCAACGACCCAAGAGAAGTATCAGGAAAGCAGATGTAGAGGGAGAACTCTITAGCGTGCAGGAATCTAA
TGCCATCAGCAGGCAAAGCCATGCACACGCCTAAACCATCAGTAGGTGAAGAGAAAGACATCATCATATT
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TGTGGGAACTCCAGTIGCAGAAACTIGGACCTGACAGAGAACTTAACCGGCAGCAAGAGACGGCCACAAACT
CCTAAGGAAGAGGCCCAGGCTCIGGAAGACCTGACTGGCTTTAAAGAGCTCTTICCAGACCCCIGGTCATA
CIGAAGAAGCAGTGGCTGCTGGCAAAACTACTAAAATGCCCIGCGAATCTICTICCACCAGAATCAGCAGA
CACCCCAACAAGCACAAGAAGGCAGCCCAAGACACCTTIGGAGAAAAGGGACGTACAGAAGGAGCTCICA
GCCCTGAAGAAGCTICACACAGACATCAGGGGAAACCACACACACAGATAAAGTACCAGGAGGIGAGGATA
AAAGCATCAACGCGITTAGGGAAACTGCAAAACAGAAACTGGACCCAGCAGCAAGTGTAACTGGTAGCAA
GAGGCACCCAAAAACTAAGGAAAAGGCCCAACCCCTAGAAGACCTGGCTGGCTIGAAAGAGCICTITCCAG
ACACCAGTATGCACTGACAAGCCCACGACTCACGAGAAAACTACCAAAATAGCCTGCAGATCACAACCAG
ACCCAGIGGACACACCAACAAGCICCAAGCCACAGTICCAAGAGAAGTICTCAGGAAAGTGGACGTAGAAGA
AGAATTCTTCGCACTICAGGAAACGAACACCATCAGCAGGCAAAGCCATGCACACACCCAAACCAGCAGTA
AGTGGTGAGAAAAACATCTACGCATTTATGGGAACTCCAGTGCAGAAACTGGACCTGACAGAGAACTTAA
CIGGCAGCAAGAGACGGCTACAAACTCCTAAGGAAAAGGCCCAGGCTCTAGAAGACCTGGCIGGCTTITAA
AGAGCTCITCCAGACACGAGGTCACACTIGAGGAATCAATGACTAACGATAAAACTGCCAAAGTAGCCIGC
AAATCTTICACAACCAGACCCAGACAAAAACCCAGCAAGCTCCAAGCGACGGCTCAAGACATCCCTIGGGGA
AAGTIGGGCGTGAAAGAAGAGCTCCTAGCAGTIGGCAAGCTCACACAGACATCAGGAGAGACTACACACAC
ACACACAGAGCCAACAGGAGATGGTAAGAGCATGAAAGCATTTATGGAGTCTICCAAAGCAGATCITAGAC
TCAGCAGCAAGICTAACTGGCAGCAAGAGGCAGCTGAGAACTCCTAAGGGAAAGTCTGAAGTCCCTIGAAG
ACCIGGCCGGCTITCATICGAGCTCITCCAGACACCAAGTCACACTAAGGAATCAATGACTAACGAAAAAAC
TACCAAAGTATCCTACAGAGCTTCACAGCCAGACCTAGTGGACACCCCAACAAGCTICCAAGCCACAGCCC
AAGAGAAGTICTCAGGAAAGCAGACACTIGAAGAAGAATTTTITAGCATITAGGAAACAAACGCCATCAGCAG
GCAAAGCCATGCACACACCCAAACCAGCAGTIAGGTGAAGAGAAAGACATCAACACGTTITTIGGGAACTCC
AGTGCAGAAACTIGGACCAGCCAGGAAATTTACCTGGCAGCAATAGACGGCTACAAACTCGTAAGGAAAAG
GCCCAGGCTCIAGAAGAACTGACTGGCTITCAGAGAGCTITTCCAGACACCATGCACTGATAACCCCACGA
CIGATGAGAAAACTACCAAAAAAATACTCTGCAAATCTCCGCAATCAGACCCAGCGGACACCCCAACAAA
CACAAAGCAACGGCCCAAGAGAAGCCTCAAGAAAGCAGACGTAGAGGAAGAATTITITAGCATICAGGAAA
CTAACACCATCAGCAGGCAAAGCCATGCACACGCCTAAAGCAGCAGTAGGTIGAAGAGAAAGACATCAACA
CATTTGTIGGGGACICCAGIGGAGAAACTGGACCIGCTAGGAAATTTACCTGGCAGCAAGAGACGGCCACA
AACTCCTAAAGAAAAGGCCAAGGCTCTIAGAAGATCIGGCTGGCTITCAAAGAGCTCTITCCAGACACCAGGT
CACACTGAGGAATCAATGACCGATGACAAAATCACAGAAGTATCCTGCAAATCTICCACAACCAGACCCAG
TCAAAACCCCAACAAGCTCCAAGCAACGACTCAAGATATCCTTIGGGGAAAGTAGGIGTGAAAGAAGAGGT
CCTACCAGTCGGCAAGCTCACACAGACGTCAGGGAAGACCACACAGACACACAGAGAGACAGCAGGAGAT
GGAAAGAGCATCAAAGCGITTAAGGAATCTGCAAAGCAGATGCTGGACCCAGCAAACTATGGAACTGGGA
TGGAGAGGTGGCCAAGAACACCTAAGGAAGAGGCCCAATCACTAGAAGACCTGGCCGGCTTICAAAGAGCT
CTITCCAGACACCAGACCACACIGAGGAATCAACAACTGATGACAAAACTACCAAAATAGCCIGCAAATCT
CCACCACCAGAATCAATGGACACTCCAACAAGCACAAGGAGGCGGCCCAAAACACCTTIGGGGAAAAGGG
ATATAGTIGGAAGAGCICTCAGCCCTGAAGCAGCTCACACAGACCACACACACAGACAAAGTACCAGGAGA
TGAGGATAAAGGCATCAACGIGTICAGGGAAACTGCAAAACAGAAACTGGACCCAGCAGCAAGTIGTAACT
GGTAGCAAGAGGCAGCCAAGAACTCCTAAGGGAAAAGCCCAACCCCTAGAAGACTTIGGCTGGCTTGAAAG
AGCICTICCAGACACCAATATGCACTGACAAGCCCACGACTICATGAGAAAACTACCAAAATAGCCTGCAG
ATCICCACAACCAGACCCAGTGGGTACCCCAACAATCTTICAAGCCACAGTCCAAGAGAAGTCICAGGAAA
GCAGACGTAGAGGAAGAATCCITAGCACTCAGGAAACGAACACCATCAGTAGGGAAAGCTATGGACACAC
CCAAACCAGCAGGAGGTGATGAGAAAGACATGAAAGCATTTATGGGAACTCCAGTIGCAGAAATTGGACCT
GCCAGGAAATTITACCTIGGCAGCAAAAGATGGCCACAAACTCCTAAGGAAAAGGCCCAGGCTCTAGAAGAC
CIGGCTGGCTICAAAGAGCTCITCCAGACACCAGGCACTIGACAAGCCCACGACTIGATGAGAAAACTACCA
AAATAGCCTGCAAATCTCCACAACCAGACCCAGTGGACACCCCAGCAAGCACAAAGCAACGGCCCAAGAG
AAACCTCAGGAAAGCAGACGTAGAGGAAGAATTTITAGCACTCAGGAAACGAACACCATCAGCAGGCAAA
GCCATGGACACACCAAAACCAGCAGTAAGTGATGAGAAAAATATCAACACATTIIGTIGGAAACTCCAGTIGC
AGAAACTGGACCTIGCTAGGAAATTITACCTGGCAGCAAGAGACAGCCACAGACTCCTAAGGAAAAGGCTGA
GGCTICTAGAGGACCTIGGTIGGCITCAAAGAACTCTTCCAGACACCAGGTCACACTGAGGAATCAATGACT
GATGACAAAATCACAGAAGTATCCTGTAAATCTCCACAGCCAGAGTCATTICAAAACCTCAAGAAGCTCCA
AGCAAAGGCTCAAGATACCCCTGGTIGAAAGTGGACATGAAAGAAGAGCCCCTAGCAGTCAGCAAGCTICAC
ACGGACATCAGGGGAGACTACGCAAACACACACAGAGCCAACAGGAGATAGTAAGAGCATCAAAGCGTTIT
AAGGAGICTICCAAAGCAGATCCTGGACCCAGCAGCAAGTGTAACTGGTAGCAGGAGGCAGCTGAGAACTC
GTAAGGAAAAGGCCCGTGCTCTIAGAAGACCIGGTITGACTITCAAAGAGCTCITCICAGCACCAGGTCACAC
TGAAGAGTICAATGACTATTGACAAAAACACAAAAATTCCCTIGCAAATCTCCCCCACCAGAACTAACAGAC
ACTGCCACGAGCACAAAGAGATGCCCCAAGACACGICCCAGGAAAGAAGTAAAAGAGGAGCTCICAGCAG
TTGAGAGGCTCACGCAAACATCAGGGCAAAGCACACACACACACAAAGAACCAGCAAGCGGTGATGAGGG
CATCAAAGTATTGAAGCAACGTIGCAAAGAAGAAACCAAACCCAGTAGAAGAGGAACCCAGCAGGAGAAGG
CCAAGAGCACCTAAGGAAAAGGCCCAACCCCTIGGAAGACCTGGCCGGCTTICACAGAGCTICTCIGAAACAT
CAGGTCACACICAGGAATCACTIGACTGCTGGCAAAGCCACTAAAATACCCIGCGAATCICCCCCACTAGA
AGTGGTAGACACCACAGCAAGCACAAAGAGGCATCTICAGGACACGTGTIGCAGAAGGTACAAGTAAAAGAA
GAGCCTTCAGCAGICAAGTITCACACAAACATCAGGGGAAACCACGGATGCAGACAAAGAACCAGCAGGTG
AAGATAAAGGCATCAAAGCATTGAAGGAATCIGCAAAACAGACACCGGCTCCAGCAGCAAGTGTAACTIGG
CAGCAGGAGACGGCCAAGAGCACCCAGGGAAAGTGCCCAAGCCATAGAAGACCTAGCTGGCTIICAAAGAC
CCAGCAGCAGGTICACACTGAAGAATCAATGACTGATGACAAAACCACTAAAATACCCTGCAAATCATCAC
CAGAACTAGAAGACACCGCAACAAGCTCAAAGAGACGGCCCAGGACACGTGCCCAGAAAGTAGAAGTGAA
GGAGGAGCTGITAGCAGTIGGCAAGCTCACACAAACCTCAGGGGAGACCACGCACACCGACAAAGAGCCG
GTAGGTGAGGGCAAAGGCACGAAAGCATTTAAGCAACCTIGCAAAGCGGAAGCTGGACGCAGAAGATGTAA
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TTGGCAGCAGGAGACAGCCAAGAGCACCTAAGGAAAAGGCCCAACCCCTGGAAGATCTGGCCAGCTTICCA
AGAGCTCICTCAAACACCAGGCCACACTIGAGGAACTIGGCAAATGGTIGCTIGCTGATAGCTTITACAAGCGCT
CCAAAGCAAACACCTGACAGTGGAAAACCTCTAAAAATATCCAGAAGAGTICTICGGGCCCCTIAAAGTAG
AACCCGIGGGAGACGIGGTAAGCACCAGAGACCCTIGTAAAATCACAAAGCAAAAGCAACACTTCCCIGCC
CCCACTGCCCITCAAGAGGGGAGGTGGCAAAGATGGAAGCGTICACGGGAACCAAGAGGCTGCGCTGCATG
CCAGCACCAGAGGAAATTGTGGAGGAGCTGCCAGCCAGCAAGAAGCAGAGGGTIGCTCCCAGGGCAAGAG
GCAAATCATCCGAACCCGIGGICATCATGAAGAGAAGTITGAGGACTTICTGCAAAAAGAATTIGAACCTGC
GGAAGAGCTGAACAGCAACGACATGAAAACCAACAAAGAGGAACACAAATTACAAGACTICGGICCCTIGAA
AATAAGGGAATATCCCIGCGCTCCAGACGCCAAAATAAGACTGAGGCAGAACAGCAAATAACTGAGGICT
TTGTATTAGCAGAAAGAATAGAAATAAACAGAAATGAAAAGAAGCCCATGAAGACCTCCCCAGAGATGGA
CATTCAGAATCCAGATGATGGAGCCCGGAAACCCATACCTAGAGACAAAGTICACTGAGAACAAAAGGTGC
TTGAGGICIGCTAGACAGAATGAGAGCTICCCAGCCTIAAGGTIGGCAGAGGAGAGCGGAGGGCAGAAGAGTG
CGAAGGTTCICATGCAGAATCAGAAAGGGAAAGGAGAAGCAGGAAATTCAGACTICCATGTGCCTIGAGATC
AAGAAAGACAAAAAGCCAGCCTGCAGCAAGCACTTIIGGAGAGCAAATCTIGTGCAGAGAGTAACGCGGAGT
GICAAGAGGTIGIGCAGAAAATCCAAAGAAGGCTGAGGACAATGTIGTGTIGTCAAGAAAATAAGAACCAGAA
GICATAGGGACAGIGAAGATATITGACAGAAAAATCGAACTGGGAAAAATATAATAAAGTTAGTITTIGTG
ATAAGTICTAGIGCAGITTIITGICATAAATTACAAGTGAATTICIGTAAGTAAGGCTIGTCAGICIGCTTAA
GGGAAGAAAACTTIGGATITGCIGGGTICTGAATCGGCTICATAAACTCCACTGGGAGCACTGCTIGGGCTC
CIGGACTGAGAATAGTTGAACACCGGGGGCITTIGTIGAAGGAGICTGGGCCAAGGTITITGCCCICAGCTITITG
CAGAATGAAGCCTIGAGGICTGICACCACCCACAGCCACCCTIACAGCAGCCTTAACTGTIGACACTTGCCA
CACTIGTGICGICGITIGTIITGCCTATGTICCICCAGGGCACGGTIGGCAGGAACAACTATCCTCGICTGICC
CAACACTGAGCAGGCACTCGGTAAACACGAATGAATGGATGAGCGCACGGATGAATGGAGCTTACAAGAT
CIGICTITCCAATGGCCGGGGGCATTIGGTCCCCAAATTAAGGCTATTGGACATCTIGCACAGGACAGTCC
TATTITTIIGATGICCTITITICCITTCIGAAAATAAAGTITTIGTIGCTITGGAGAATGACTICGTGAGCACATCTIT
TAGGGACCAAGAGTGACTTICTGTIAAGGAGTGACTCGTIGGCTTIGCCTIIGGTCICTIGGGAATACTTTICT
AACTAGGGITGCTICICACCTGAGACATTICTCCACCCGCGGAATCTICAGGGTICCCAGGCTIGTGGGCCATCA
CGACCTCAAACTGGCTICCTIAATCTICCAGCTITCCIGTCATTGAAAGCTTCGGAAGTITTACTGGCTCTIGCT
CCCGCCTIGTTITCITICTGACICTATCTIGGCAGCCCGATGCCACCCAGTACAGGAAGTGACACCAGTACT
CIGTAAAGCATCATCATCCTTGGAGAGACTGAGCACTCAGCACCTTCAGCCACGATTTCAGGATCGCTTIC
CTITGTGAGCCGCTGCCTCCGAAATCTCCTTITIGAAGCCCAGACATCTITCTICCAGCTITCAGACTITGTAGAT
ATAACTCGITCATICTICATITACITTICCACTITGCCCCCTIGTCCICICTIGTGITCCCCAAATCAGAGAAT
AGCCCGCCATCCCCCAGGTCACCIGICIGGATICCICCCCATTICACCCACCTIGCCAGGTIGCAGGTGAGG
ATGGTGCACCAGACAGGGTAGCTGICCCCCAAAATGTIGCCCTGIGCGGGCAGIGCCCTIGTICTCCACGTTIT
GITTICCCCAGIGICIGGCGGGGAGCCAGGTGACATCATAAATACTTGCTGAATGAATGCAGAAATCAGCG
GTIACTGACTIGTACTATATITGGCTIGCCATGATAGGGTTICTCACAGCGTICATCCATGATCGTAAGGGAGAA
TGACATICIGCTITIGAGGGAGGGAATAGAAAGGGGCAGGGAGGGGACATCTGAGGGCTTCACAGGGCTIGCA
AAGGGTACAGGGATIGCACCAGGGCAGAACAGGGGAGGGTGTTCAAGGAAGAGTGGCTCTTAGCAGAGGC
ACTITGGAAGGIGTGAGGCATAAATGCITCCITICTACGTAGGCCAACCTCAAAACTTTICAGTAGGAATGT
TGCTATGATCAAGTIGITCTAACACTITAGACTITAGTAGTAATTATGAACCTCACATAGAAAAATTTCAT
CCAGCCATATGCCIGIGGAGTGGAATATTCIGTIITAGTAGAAAAATCCTTITAGAGTITCAGCTICTAACCAG
AAATCTIGCTGAAGTATGTCAGCACCITITTCICACCCTIGGTAAGTACAGTATITCAAGAGCACGCTAAGG
GIGGTTITCATITTTIACAGGGCIGITGATGATGGGTITAAAAATGTTCATTTAAGGGCTACCCCCGTIGTITTA
ATAGATGAACACCACTITCTACACAACCCICCITIGGIACTGGGGGAGGGAGAGATCIGACAAATACTGCCC
ATTCCCCTIAGGCTIGACTGGATTTGAGAACAAATACCCACCCATITCCACCATGGTATGGTAACTICICIG
AGCTITCAGITTICCAAGTGAATTTICCATIGTAATAGGACATTICCCATTAAATACAAGCTGTTITITTACTTITIIT
CGCCTCCCAGGGCCTIGTGGGATCTIGGTCCCCCAGCCTCICTIGGGCTITTCITACACTAACTCIGTACCTA
CCATCTCCTGCCTCCCTTAGGCAGGCACCTCCAACCACCACACACTCCCTIGCTIGITTTCCCIGCCTGGAA
CTITTCCCTCCIGCCCCACCAAGATCATTTCATCCAGTCCTGAGCTCAGCTTAAGGGAGGCTICTITGCCTG
TGGGTITCCCTCACCCCCATGCCTGICCICCAGGCTGGGGCAGGTITCTITAGTTIIGCCTIGGAATTGTITCIGT
ACCICTITITIGTAGCACGTAGIGTTIGIGGAAACTAAGCCACTAATIGAGITTICIGGCICCCCICCIGGGGTT
GTIAAGTTITTGITCATICATGAGGGCCGACTGCATTITICCIGGTITACTCTATCCCAGTGACCAGCCACAGGA
GATGTCCAATAAAGTATGIGATGAAATGGICTTAAAAAAAAAAAANA
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GCGCCGGGACGTIGGCCAGITGCCCGCCTGCCCCGGAGAGCCAGGCGCTAACCAGCCGCICTGCGLCCCCGL
GCCCTGCTTGCCCCCATTATCCAGCCTITGCCCCGGCGCCCTGACCTGACGCCCIGGCCTIGACGCCCTIGCT
TCGICGCCICCITITCICTICCCAGGTIGCIGGACCAGGGACTGAGCGTCCCCCGGAGAGGGTCCGGTIGTIGAC
CCCGACAAGAAGCAGAAATGGGGAAGAAACTGGATCTTICCAAGCTCACTGATGAAGAGGCCCAGCATGT
CITGGAAGTIGITCAACGAGATTITTGACCTICCGAAGGAAAGAAGAGGAACGGCTAGAGGCGTIIGAAGGGC
AAGATTAAGAAGGAAAGCTCCAAGAGGGAGCIGCTITCCGACACTGCCCATCIGAACGAGACCCACTIGCG
CCCGCTGCCTIGCAGCCCTACCAGCTGCTTGIGAATAGCAAAAGGCAGTGCCTGGAATGTIGGCCTICTTICAC
CIGCAAAAGCIGTGGCCGCGTCCACCCGGAGGAGCAGGGCTGGATCTGTGACCCCTIGCCATCIGGCCAGA
GICGTGAAGATCGGCICACTGGAGTGGTACTATGAGCATGTGAAAGCCCGCTTICAAGAGGTICGGAAGTG
CCAAGGTCATCCGGTICCCICCACGGGCGGCIGCAGGGTGGAGCTGGGCCTGAACTGATATCTIGAAGAGAG
AAGTGGAGACAGCGACCAGACAGATGAGGATGGAGAACCTGGCTICAGAGGCCCAGGCCCAGGCCCAGCCC
TTTGGCAGCAAAAAANAAGCGCCTCCTICICCGICCACGACTICGACTICGAGGGAGACTCAGATGACTICCA
CICAGCCTCAAGGTICACTCCCIGCACCTIGICCTCAGTCCCTGAGGCCAGGGACAGCCCACAGICCCTICAC
AGATGAGICCTGCTCAGAGAAGGCAGCCCCTCACAAGGCTGAGGGCCTIGGAGGAGGCTGATACTIGGGGCC
TCTGGGIGCCACICCCATCCGGAAGAGCAGCCGACCAGCATCTCACCITCCAGACACGGCGCCCIGGCTIG
AGCICTGCCCGCCTGGAGGCTCCCACAGGATGGCCCTGGGGACTIGCTIGCTGCACTCGGGTCGAATGTICAT
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CAGGAATGAGCAGCTGCCCCTGCAGTACTIGGCCGATGIGGACACCTCTGATGAGGAAAGCATCCGGGCT
CACGTGATGGCCTCCCACCATICCAAGCGGAGAGGCCGGGCGICTTCTIGAGAGTICAGATCTITIGAGCTIGA
ATAAGCATATTICAGCIGTIGGAATGCCTIGCTGACCTACCTGGAGAACACAGTTIGIGCCICCCITGGCCAA
GGGICTAGGTIGCTGGAGTGCGCACGGAGGCCGATGTAGAGGAGGAGGCCCTIGAGGAGGAAGCTIGGAGGAG
CTIGACCAGCAACGICAGTGACCAGGAGACCICGICCGAGGAGGAGGAAGCCAAGGACGAAAAGGCAGAGC
CCAACAGGGACAAATCAGITGGGCCTCTICCCCCAGGCGGACCCGGAGGTGGGCACGGCTGCCCATCAAAC
CAACAGACAGGAAAAAAGCCCCCAGGACCCIGGGGACCCCGICCAGTACAACAGGACCACAGATGAGGAG
CIGICAGAGCIGGAGGACAGAGTIGGCAGTGACGGCCTCAGAAGTCCAGCAGGCAGAGAGCGAGGTTTICAG
ACATTGAATCCAGGATITGCAGCCCTIGAGGGCCGCAGGGCTCACGGTGAAGCCCTCGGGAAAGCCCCGGAG
GAAGTCAAACCTCCCGATATTICICCCTICGAGTGGCTGGGAAACTTGGCAAGAGACCAGAGGACCCAAAT
GCAGACCCTICAAGTIGAGGCCAAGGCAATGGCTGIGCCCTATCTTCTGAGAAGAAAGTTICAGTAATTICCC
TGAAAAGTCAAGGTAAAGATGATGATICTITTIGATCGGAAATCAGTGTACCGAGGCTCGCTGACACAGAG
AAACCCCAACGCGAGGAAAGGAATGGCCAGCCACACCTTICGCGAAACCTGTIGGTIGGCCCACCAGTICCTAA
CGGGACAGGACAGAGAGACAGAGCAGCCCTGCACTIGTTITCCCTICCACCACAGCCATCCTGICCCTCATT
GGCICTGTIGCITTCCACTATACACAGTCACCGTCCCAATGAGAAACAAGAAGGAGCACCCTCCACATGGA
CICCCACCTGCAAGTIGGACAGCGACATTCAGTICCTIGCACTGCICACCTIGGGTTITACTGATGACTCCTGGC
TGCCCCACCATCCTCICTIGATICTGTIGAGAAACAGCTAAGCTIGCIGTIGACTTCCCTITAGGACAATGTIGT
GTAAATCTTTIGAAGGACACACCGAAGACCTITATACTGIGATICTITTTACCCCTTITCACICTIGGCTTICT
TATGTITGCITTCATGAATGGAATGGAAAAAAGATGACTCAGTTAAGGCACCAGCCATATGIGTATICTIG
ATGGICTIATATCGGGGTIGTGAGCAGATGITTIGCGTATTTCITGIGGGIGTGACTGGATATTAGACATCCG
GACAAGTGACIGAACTAATGATCTIGCTGAATAATGAAGGAGGAATAGACACCCCAGTCCCCACCCTACGT
GCACCCGCTCIGCAAGTTCCCATGTGATCTIGTAGACCAGGGGAAATTACACTGCGGTCAAGGGCAGAGCC
TGCACATGACAGCAAGTGAGCATITGATAGATGCTICAGATGCTAGTGCAGAGAGCCTGCTGGGAGACGAA
GAGACAGCAGGCAGAGCTCCAGATGGGCAAGGAAGAGGCTTGGTITCTAGCCTGGCTICTGCCCCTICACTGC
AGTGGATCCAGIGGGGCAGAGGACAGAGGGTCACAACCAATGAGGGATGTCTGCCAAGGATGGGGGTGCA
GAGGCCACAGGAGICAGCITGCCACTCGCCCATIGGTTACATAGATGATCICTICAGACAGGCTIGGGACTC
AGAGTTATTITCCTAGTIATCGGTGIGCCCCATCCAGITTITAAGTGGAGCCCTCCAAGACTCTICCAGAGCTG
CCITTGAACATCCTIAACAGTAATCACATCTICACCCICCCTGAGGTTCACTITAGACAGGACCCAATGGCT
GCACTGCCTTIIGTICAGAGGGGGIGCTGAGAGGAGTIGGCITCITTITAGAATCAAACAGTAGAGACAAGAGT
CAAGCCTITGIGICITCAAGCATTIGACCAAGITAAGIGTIITCCITCCCICTICTCAATAAGACACTTCCAGG
AGCTITTCCAATCICICACTTAAAACTAAGGTITGAATCTCAAAGTIGTITGCTGGGAGGCTGATACTICCIGC
AACTTCAGGAGACCTIGTIGAGCACACATTIAGCAGCTIGITTCICTIGACICCTTGIGGCATCAGATAAAAACG
TGGGAGTITITITTCCATATAATTICCCAGCCTITACITATAAATICTATICITTGAAAAAATTATTCAGGCTAG
GTAAGGTGGCICATACCTATAATCCCAGCCCITIGAGAGGCCAAGGTGGGAGAATTIGCTTGAGGCCAGGA
GITTGAGACCICCIGGGCAACATAGTGAGATICCCATCTCTACAAAAAACAAAACAAAANAATTACCCAAG
CATGATGGTATATGCCTGTIAGICGTACCTACTITACTTAGGAGGCTGAGGCAGGAGGATCACTIGAGCCCT
GGAGGTIGGGGCTGCAGTGAGCCATGATCGCATCACTATACTICGAGCCTGGGCAACAGAGTGAGACCTITG
TCTCTTAAAAAAATTAATAATAAATAAATGAAAATAATTCTTCAGAAAAAAAAAAAAAAAA

NM_005940

AAGCCCAGCAGCCCCGGGGCGGATGGCTICCGGCCGCCTGGCTCCGCAGCGCGGCCGCGCGCGCCCICCTIG
CCCCCGATGCIGCIGCTGCTGCTICCAGCCGCCGCCGCTGCTGGCCCGGGCICTGCCGCCGGACGCCCACC
ACCICCATGCCGAGAGGAGGGGGCCACAGCCCIGGCATGCAGCCCTGCCCAGTAGCCCGGCACCTIGLCCC
TGCCACGCAGGAAGCCCCCCGGCCTGCCAGCAGCCICAGGCCTCCCCGCTGTIGGCGTGCCCGACCCATICT
GATGGGCTGAGTGCCCGCAACCGACAGAAGAGGTTICGTIGCTITICTGGCGGGCGCTGGGAGAAGACGGACC
TCACCTACAGGATCCITCGGITCCCATGGCAGITGGTGCAGGAGCAGGTGCGGCAGACGATGGCAGAGGC
CCTAAAGGTATGGAGCGATGTGACGCCACTCACCTITITACTGAGGTGCACGAGGGCCGTGCTGACATCATG
ATCGACTICGCCAGGIACTGGCATGGGGACGACCTGCCGTITITGATGGGCCTGGGGGCATCCTGGCCCATG
CCITCTTCCCCAAGACTCACCGAGAAGGGGATGICCACITCGACTATGATGAGACCTGGACTATCGGGGA
TGACCAGGGCACAGACCTIGCTIGCAGGTIGGCAGCCCATGAATTTGGCCACGTGCTGGGGCTGCAGCACACA
ACAGCAGCCAAGGCCCTIGATGTCCGCCITCTACACCTITTCGCTACCCACTGAGTCICAGCCCAGATGACT
GCAGGGGCGTITICAACACCTATATGGCCAGCCCTGGCCCACTGTICACCTCCAGGACCCCAGCCCTIGGGLCC
CCAGGCTGGGATAGACACCAATGAGATTGCACCGCTGGAGCCAGACGCCCCGCCAGATGCCIGTIGAGGCC
TCCITTIGACGCGGTCICCACCATCCGAGGCGAGCTICTITTTITICTICAAAGCGGGCTITGTGIGGCGCCICC
GIGGGGGCCAGCTGCAGCCCGGCTACCCAGCATTIGGCCICTCGCCACTGGCAGGGACTGCCCAGCCCTIGT
GGACGCTGCCITCGAGGATGCCCAGGGCCACATTITGGTICTICCAAGGTGCTCAGTACTIGGGIGTACGAC
GGTGAAAAGCCAGICCTGGGCCCCGCACCCCTICACCGAGCTGGGCCTIGGTGAGGTITICCCGGTICCATGCTG
CCITGGICTGGGGICCCGAGAAGAACAAGATCTACTTCITCCGAGGCAGGGACTACTGGCGTITITCCACCC
CAGCACCCGGCGTGTAGACAGICCCGTIGCCCCGCAGGGCCACTIGACTGGAGAGGGGTGCCCICTIGAGATC
GACGCTGCCTICCAGGATGCTGATGGCTATGCCTACTTICCTGCGCGGCCGCCTCTACTGGAAGTTTGACC
CIGTGAAGGTGAAGGCTCIGGAAGGCTTCCCCCGICTCGTGGGTICCTGACTITCTITIGGCTGTIGCCGAGCC
TGCCAACACTTICCICIGACCATGGCTITIGGATGCCCTICAGGGGTIGCTGACCCCTGCCAGGCCACGAATAT
CAGGCTAGAGACCCATGGCCATICTITTGTIGGCTGIGGGCACCAGGCATGGGACTGAGCCCATGICTICCICA
GGGGGATGGGGTGGGGTACAACCACCATGACAACTGCCGGGAGGGCCACGCAGGTICGTGGTCACCTGCCA
GCGACTGICTICAGACTGGGCAGGGAGGCTTIGGCATGACTTAAGAGGAAGGGCAGTICTIGGGCCCGCTAT
GCAGGTCCTGGCAAACCTGGCIGCCCTIGTCICCATCCCIGTICCCTCAGGGTAGCACCATGGCAGGACTGG
GGGAACTGGAGTIGICCTTIGCTGTIATCCCTGITGIGAGGITCCITCCAGGGGCTGGCACTGAAGCAAGGGT
GCTIGGGGCCCCATGGCCTICAGCCCTGGCTGAGCAACTGGGCIGTAGGGCAGGGCCACTITCCIGAGGTICA
GGICTTGGTAGGTGCCTGCATCIGTICTIGCCITCIGGCTGACAATCCTGGAAATCTIGTTCTCCAGAATCCA
GGCCAAAAAGTITCACAGTCAAATGGGGAGGGGTATTICTICATGCAGGAGACCCCAGGCCCTGGAGGCTGC
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AACATACCTICAATCCIGTICCCAGGCCGGATCCICCIGAAGCCCITTITICGCAGCACTIGCTATCCICCAAAG
CCATTGTAAATGTGIGTACAGIGIGTATAAACCTITICTICTTICITTITITTITITITTAAACTGAGGATTIGTIC

NM_002467

GACCCCCGAGCTIGIGCTGCTCGCGGCCGCCACCGCCGGGCCCCGGCCGTCCCTIGGCTCCCCICCTGCCTC
GAGAAGGGCAGGGCTTICTCAGAGGCTIGGCGGGAAAAAGAACGGAGGGAGGGATCGCGCTGAGTATAAAA
GCCGGTITTCGGGGCTITTATCTAACTCGCTIGTAGTAATICCAGCGAGAGGCAGAGGGAGCGAGCGGGCGG
CCGGCTAGGGIGGAAGAGCCGGGCGAGCAGAGCTIGCGCIGCGGGCGTCCTGGGAAGGGAGATCCGGAGCG
AATAGGGGGCTICGCCTICTGGCCCAGCCCTCCCGCTIGATCCCCCAGCCAGCGGTCCGCAACCCTTIGCCGC
ATCCACGAAACTITGCCCATAGCAGCGGGCGGGCACTTTGCACTIGGAACTTACAACACCCGAGCAAGGAC
GCGACTCTCCCGACGCGGGGAGGCTATTCTGCCCATTTIGGGGACACTTCCCCGCCGCTGCCAGGACCCGL
TTCICTIGAAAGGCTCICCTIGCAGCTIGCTITAGACGCTIGGATTTTITTICGGGTAGTGGAAAACCAGCAGCC
TCCCGCGACGATGCCCCTCAACGTITAGCTTCACCAACAGGAACTATGACCTCGACTIACGACTCGGTIGCAG
CCGTATTITCTACTGCGACGAGGAGGAGAACTITCTACCAGCAGCAGCAGCAGAGCGAGCTIGCAGCCCCCGG
CGCCCAGCGAGGATATCTGGAAGAAATTCGAGCTIGCTGCCCACCCCGCCCCTGICCCCTAGCCGCCGCTC
CGGGCTCTIGCICGCCCTCCTACGTITGCGGTCACACCCTICTCCCTTCGGGGAGACAACGACGGCGGTGGL
GGGAGCTTCTICCACGGCCGACCAGCTGGAGATGGTGACCGAGCTGCTGGGAGGAGACATGGTGAACCAGA
GITTICATCTGCGACCCGGACGACGAGACCTICATCAAAAACATCATCATCCAGGACTGTIATGIGGAGCGG
CTITICTCGGCCGCCGCCAAGCTCGICTCAGAGAAGCTGGCCTCCTACCAGGCTGCGCGCAAAGACAGCGGC
AGCCCGAACCCCGCCCGCGGCCACAGCGTICTGCTCCACCTCCAGCTIGTACCIGCAGGATCTGAGCGCCG
CCGCCTCAGAGTIGCATCGACCCCICGGTGGICTICCCCTACCCTICTCAACGACAGCAGCTCGCCCAAGTC
CIGCGCCTCGCAAGACTCCAGCGCCTICTCICCGICCTICGGATTICTCTIGCICTCCTICGACGGAGTCCTICC
CCGCAGGGCAGCCCCGAGCCCCIGGTGCTCCATGAGGAGACACCGCCCACCACCAGCAGCGACTCTGAGG
AGGAACAAGAAGATGAGGAAGAAATCGATGTIGTTIICTIGTIGGAAAAGAGGCAGGCTICCTGGCAAAAGGTC
AGAGTCIGGATCACCITCTGCTGGAGGCCACAGCAAACCTCCTCACAGCCCACTGGTICCTICAAGAGGTIGC
CACGTCTCCACACATCAGCACAACTACGCAGCGCCTICCCTCCACTCGGAAGGACTATCCTGCIGCCAAGA
GGGTICAAGTIGGACAGTGICAGAGTCCTGAGACAGATCAGCAACAACCGAAAATGCACCAGCCCCAGGTC
CICGGACACCGAGGAGAATGTCAAGAGGCGAACACACAACGICITGGAGCGCCAGAGGAGGAACGAGCTA
AAACGGAGCTTITITIGCCCIGCGIGACCAGATCCCGGAGTTIGGAAAACAATGAAAAGGCCCCCAAGGTAG
TTATCCITAAAAAAGCCACAGCATACATCCTGICCGICCAAGCAGAGGAGCAAAAGCTCATTTICTIGAAGA
GGACTTGTITGCGGAAACGACGAGAACAGTTGAAACACAAACTTIGAACAGCTACGGAACTICTIGIGCGTAA
GGAAAAGTAAGGAAAACGATTCCITCTAACAGAAATGTCCTGAGCAATCACCTATGAACTTGITTCAAAT
GCATGATCAAATGCAACCICACAACCTITGGCTIGAGICTIGAGACTGAAAGATT TAGCCATAATGTAAACT
GCCTICAAATTIGGACTTITGGGCATAAAAGAACTTITITATGCTITACCATCTITITIITITTIICTITAACAGAT
TTGIATTITAAGAATIGITTITAAAAAATTTTAAGATTITACACAATGTITITICTCIGTAAATATTGCCATTIAA
ATGTAAATAACTTITAATAAAACGITTATAGCAGTTACACAGAATTITICAATCCTIAGTIATATAGTACCTIAGT
ATTATAGGTACTIATAAACCCTAATTITITIITTATTIAAGTACATITIGCTITTITAAAGTTGATTIITITITICT
ATTGTITTITTAGAAAAAATAAAATAACTGGCAAATATATCATTGAGCCAAATCTTAAAAAAAAAAAAAAA
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GIGGGAGGATIGCATTICAGTCTIAGTITCCTGGTITGCCGGCTGAAATAACCTGCTCTICCAAAATGTCCACAA
AAGTIGACTITAAGTCAGGTTCCCCCAAACCAGACACCAAGACAAGAATCCATIGIGIGTGTIGACIGAAGGAA
GIGCTGGGAGAGCCCCAGCTGCAGCCTGGATGTGAACTGCAACTCCAAAGTIGTIGTICCAGACTCAAGGCAA
GGGCACTAGGCTITICCAGACCICCTACTAAGTCATTIGATCCAGCACTGCCCTGCCAGGACATAAATCCCT
GGCACCTICTIGCTCICTGCAAAGGAGGGCAAAGCAGCTICAGGAGCCCTTIGGGAGTICCTICCAAAGAGAGT
CTIAGGGTACAGGTCCGAAAGTAGAAGAACACAGAAGGCAGGCCAGGGGCACTGTIGAGATGGTAAAAGAGA
TCTGAAGGGATCCAGAATTCAAGCCAGGAAGAAGCAGCAATCTGICTIICTGGATTAAAACTGAAGATCAA
CCTACTITCAACTTACTAAGAAAGGGGATCATGGACATIGAAGCATATCTIGAAAGAATTGGCTATAAGA
AGTCTAGGAACAAATTIGGACTITGGAAACATTAACTGATATICTICAACACCAGATCCGAGCTGTITICCCIT
TGAGAACCTITAACATCCATIGTGGGGATGCCATGGACTTAGGCTITAGAGGCCATTITIGATCAAGTIGIG
AGAAGAAATCGGGGTIGGATGGTGICTICCAGGTICAATCATCTITCIGTACTGGGCTCTIGACCACTATTIGGTT
TTGAGACCACGATGTIGGGAGGGTATGITTACAGCACTCCAGCCAAAAAATACAGCACTGGCATGATICA
CCITCTCCTGCAGGTGACCATIGATGGCAGGAACTACATTGICGATGCTGGGTITGGACGCTICATACCAG
ATGIGGCAGCCICTGGAGTTAATTITCIGGGAAGGATCAGCCTCAGGTIGCCTIGTGICTITCCGTITIGACGG
AAGAGAATGGATTCIGGTATCTAGACCAAATCAGAAGGGAACAGTACATTCCAAATGAAGAATTTICTICA
TTCIGATICICCTIAGAAGACAGCAAATACCGAAAAATCTACTICCITTACTICTTAAGCCTCGAACAATTGAA
GATTTTGAGICTATGAATACATACCTGCAGACATCICCATCATICTGIGTITTIACTAGTAAATCATTTIGTT
CCITGCAGACCCCAGATGGGGTIICACTIGTTIGGIGGGCITCACCCTCACCCATAGGAGATTCAATTATAA
GGACAATACAGATCTAATAGAGITCAAGACICTIGAGTGAGGAAGAAATAGAAAAAGTGCTGAAAAATATA
TTTAATATTITCCITGCAGAGAAAGCTIGTIGCCCAAACATGGTGATAGATTTTIITACTATITAGAATAAGG
AGTAAAACAATCITGICTATTITGICATCCAGCICACCAGTTATCAACTGACGACCTIATCATGTATICTICT
GTIACCCTITACCITATTITTIGAAGAAAATCCTAGACATCAAATCATTTCACCTIATAAAAATGTCATCATATA
TAATTAAACAGCITITITAAAGAAACATAACCACAAACCTTITITCAAATAATAATAATAATAATAATAATAA
ATGICTIITITAAAGATGGCCIGTIGGITATICTTGGAAATTGGTIGATTITATGCTAGAAAGCTITTAATGTIGG
TTTATIGITGAATTCCTAGAAAAGTTTITATGGGTAGATGAGTAAATAAAATATTGTAAAAAAACTTATIG
TCTATAAAGTATATTIAAAACATIGTITGGCTAATATAAAAAAAAAAAAAA
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GCGCGCGGGTTITCGTITGACCCGCGGCGTTCACGGGAATIGTICGCTITAGTIGCCGGCGCCATGGGGTICGG
AGCTIGATCGGGCGCCTAGCCCCGCGCCTIGGGCCTCGCCGAGCCCGACATGCTGAGGAAAGCAGAGGAGTA
CTITGCGCCTGICCCGGGTGAAGTIGTGTICGGCCTCTCCGCACGCACCACGGAGACCAGCAGTGCAGTCATG
TGCCTIGGACCTIGCAGCTTCCTGGATGAAGTGCCCCTITGGACAGGGCTITATTITAATTAAACTTICIGGTIT
TGAACAAGGAGACATATCAGAGCIGICITAAATCTITIGAGTGITTACTIGGGCCTGAATTICAAATATIGG
AATAAGAGACCTAGCIGTACAGTITAGCTGTATAGAAGCAGTGAACATGGCTICAAAGATACTAAAAAGC
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TATGAGTICCAGICTTICCCCAGACACAGCAAGTIGGATICTTGACTTIATCCAGGCCACTITTITCACTICIGCIG
CACTGCTITTCAGCATGCAAGATICTAAAGCTIGAAAGTGGATAAAAACAAAATGGTAGCCACATCCGGTIGT
AAANAAAGCTATATTIGATCGACIGTIGTAAACAACTAGAGAAGATTGGACAGCAGGTCGACAGAGAACCT
GGAGATGTAGCTACTCCACCACGGAAGAGAAAGAAGATAGTGGTITGAAGCCCCAGCAAAGGAAATGGAGA
AGGTAGAGGAGATGCCACATAAACCACAGAAAGATGAAGATCTGACACAGGATTATGAAGAATGGAAAAG
AAANAATTTTGGAAAATGCTGCCAGTIGCTICAAAAGGCTACAGCAGAGTIGATTICAGCTTICCAAACTGGTIAT
ACATTCCAAACTIGATAGTACATTIGCCATICTCCAGGAAGACTITGACGGCTITTGGGATTTTGITTAAACTTIT
TATAATAAGGATCCTAAGACTIGTIGCCITTAAATAGCAAAGCAGCCTACCTGGAGGCTAAGTCIGGGCAG
TGGGCTGGCCCCIGGIGTGAGCATTAGACCAGCCACAGTGCCTGATIGGTATAGCCTTATGTGCTITICCT
ACAAAATGGAATTGGAGGCCGGGCGCAGTGGCTICACGCCTGTAATCCCAGCACTTIIGGGAGGCCAAGGTG
GGIGGATCACCTGAGGTCAGGAGCTCGAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTIACTAAAA
ATACAAAAATTAGCCAGGTGIGATIGGIGCATGCCIGTAATCCCAGCTICCTCAGTAGGCTGAGACAGGAGC
ATCACTIGAACGIGGGAGGCAGAGGTIGCAGTIGAGCCGAGATTGCACCACCGCACICCAGCCTGGGTIGAC
AGAGCGAGACTTIATCICATAAATAAATAGATAGATACTCCAGCCTIGGGTGACAGAGCGAGACTTIATAGAT
AGATAGATAGATAGATGGATAGATAGATAGATAGATAGATAGATAGATAAACGGAATTGGAGCCATTITIIG
CITTAAGTGAATGGCAGTCCCITIGTICITATICAGAATATAAAATTCAGTCIGAATGGCATCTITACAGATT
TTACTICAATTITITGIGTACGGTATTTIITTATITGACTAAATCAATATATTGTACAGCCTAAGTITAATAA
ATGTITATTTATATATGCAAAAAAAAAAAAAAAAA

NM_000926

AGTCCACAGCTGICACTAATCGGGGTAAGCCITGITGTATTTIGIGCGIGTIGGGTIGGCATTICTCAATGAGA
ACTAGCTITICACTIIGICATTTIGAGIGAAATCTACAACCCGAGGCGGCTAGTGCICCCGCACTACTIGGGATC
TGAGATCITCGGAGATGACTIGTCGCCCGCAGTACGGAGCCAGCAGAAGTCCGACCCTITICCTIGGGAATGGG
CIGTACCGAGAGGICCGACTAGCCCCAGGGITTTAGTGAGGGGGCAGTGGAACTCAGCGAGGGACTGAGA
GCTITCACAGCATGCACGAGTTIGATGCCAGAGAAAAAGTCGGGAGATAAAGGAGCCGCGTGTICACTAAAT
TGCCGTICGCAGCCGCAGCCACTCAAGTIGCCGGACTIGTIGAGTACTICIGCGTCICCAGTICCTICGGACAGAA
GITGGAGAACICTICITGGAGAACTCCCCGAGTTAGGAGACGAGATCTCCTAACAATTACTACTITTITICTT
GCGCTCCCCACTTGCCGCICGCTIGGGACAAACGACAGCCACAGTTCCCCTGACGACAGGATGGAGGCCAA
GGGCAGGAGCTIGACCAGCGCCGCCCTCCCCCGCCCCCGACCCAGGAGGTGGAGATCCCICCGGTICCAGLCC
ACATTCAACACCCACTITTCTICCTICCCICIGCCCCTATATTICCCGAAACCCCCICCICCTICCCITITICCC
TCCICCIGGAGACGGGGGAGGAGAAAAGGGGAGTCCAGTCGTCATGACTGAGCTGAAGGCAAAGGGTCCC
CGGGCTCCCCACGIGGCGGGCGEGCCCGCCCICCCCCGAGGTCGGATCCCCACTGCTIGTGTCGCCCAGCCG
CAGGTCCGTTICCCGGGGAGCCAGACCTCGGACACCTITGCCTGAAGTTITCGGCCATACCTATCICCCTIGGA
CGGGCTACTCITCCCICGGCCCTIGCCAGGGACAGGACCCCTCCGACGAAAAGACGCAGGACCAGCAGTICG
CIGICGGACGIGGAGGGCGCATATTCCAGAGCTGAAGCTACAAGGGGTGCTIGGAGGCAGCAGTITCTAGTC
CCCCAGAAAAGGACAGCGGACTIGCTGGACAGTIGICITGGACACTICTGTITGGCGCCCTCAGGTICCCGGGCA
GAGCCAACCCAGCCCTICCCGCCIGCGAGGTCACCAGCTCTTGGTIGCCTIGTITGGCCCCGAACTITCCCGAA
GATCCACCGGCTGCCCCCGCCACCCAGCGGGTIGTITGTCCCCGCTCATGAGCCGGTICCGGGTGCAAGGTITG
GAGACAGCTCCGGGACGGCAGCTIGCCCATAAAGTIGCTGCCCCGGGGCCTGICACCAGCCCGGCAGCTGCT
GCTICCCGGCCICTGAGAGCCCICACTGGTCCGGGGCCCCAGTIGAAGCCGTICTCCGCAGGCCGCTIGCGGTG
GAGGTTGAGGAGGAGGATGGCICIGAGTCCGAGGAGTCIGCGGGTCCGCTICTGAAGGGCAAACCTCGGG
CICIGGGTIGGCGCGGCGGCTGGAGGAGGAGCCGCGGCTGTCCCGCCGGGGGECGGCAGCAGGAGGCGTCGC
CCIGGTCCCCAAGGAAGATTCCCGCTICTCAGCGCCCAGGGTICGCCCTIGGTIGGAGCAGGACGCGCCGATG
GCGCCCGGGCGCTCCCCGCTGGCCACCACGGTGATGGATTTCATCCACGTGCCTATCCIGCCICTCAATC
ACGCCTTATTGGCAGCCCGCACTCGGCAGCTGCTGGAAGACGAAAGTTACGACGGCGGGGCCGGGGCTIGL
CAGCGCCTTIGCCCCGCCGCGGAGTTCACCCTIGIGCCTCGTCCACCCCGGICGCTIGTAGGCGACTTCCCC
GACTGCGCGTACCCGCCCGACGCCGAGCCCAAGGACGACGCGTACCCTICTICTATAGCGACTICCAGCCGL
CCGCTCTAAAGATAAAGGAGGAGGAGGAAGGCGCGGAGGCCICCGCGCGCICCCCGCGITCCTIACCTTIGT
GGCCGGTGCCAACCCCGCAGCCTITCCCGGATTTCCCGTIGGGGCCACCGCCCCCGCTGCCGCCGCGAGCG
ACCCCATCCAGACCCGGGGAAGCGGCGGTGACGGCCGCACCCGCCAGTIGCCTICAGICTICGICTGCGICCT
CCICGGGGTCGACCCTIGGAGTGCATCCTGTACAAAGCGGAGGGCGCGCCGCCCCAGCAGGGCCCGTTICGL
GCCGCCGCCCIGCAAGGCGCCGGGCGCGAGCGGCTGCCIGCTICCCGCGGGACGGCCTGCCCICCALCCTICC
GCCTICTGCCGCCGCCGCCGEGEGECGEGCCCCCGCGCTCTACCCTIGCACTCGGCCTCAACGGGCTICCCGCAGC
TCGGCTACCAGGCCGCCGTGCTCAAGGAGGGCCTGCCGCAGGTCTACCCGCCCTATICTCAACTACCTIGAG
GCCGGATTCAGAAGCCAGCCAGAGCCCACAATACAGCTICGAGTICATTACCTCAGAAGATTIGITTAATC
TGTGGGGATGAAGCATCAGGCTGICATTIATGGIGICCTITACCTGIGGGAGCTGTAAGGTCTITCITTAAGA
GGGCAATGGAAGGGCAGCACAACTACTTATGTIGCTIGGAAGAAATGACTGCATCGTITGATAAAATCCGCAG
AAANAACTGCCCAGCATGTCGCCITAGAAAGTIGCTIGICAGGCTGGCATGGTCCTIGGAGGTICGAAAATTT
AAANAGTTCAATAAAGTCAGAGTIGTGAGAGCACTGGATGCTGITGCICTCCCACAGCCAGTGGGCGTIC
CAAATGAAAGCCAAGCCCTIAAGCCAGAGATICACTITITTIICACCAGGTCAAGACATACAGTTGATTCCACC
ACTGATCAACCIGTTAATGAGCATTGAACCAGATGIGATCTATGCAGGACATGACAACACAAAACCTIGAC
ACCICCAGITCITTGCIGACAAGICTTIAATCAACTAGGCGAGAGGCAACTTCITICAGTAGTCAAGTIGGT
CTAAATCATIGCCAGGTTITCGAAACTTACATATTIGATGACCAGATAACTCTCATICAGTATICTTGGAT
GAGCTTAATGGIGITIGGICTAGGATGGAGATCCTACAAACACGTCAGTGGGCAGATGCTGTIATTTIGCA
CCIGATCTAATACTAAATGAACAGCGGATGAAAGAATCATCATTICTATTCATTATGCCITACCATGTGGC
AGATCCCACAGGAGTITGTCAAGCTITCAAGTTIAGCCAAGAAGAGTITCCICTGTIATGAAAGTATIGTITACT
TCTTAATACAATTICCITTIGGAAGGGCTACGAAGTCAAACCCAGTITTIGAGGAGATGAGGTCAAGCTACATT
AGAGAGCTCATCAAGGCAATIGGITTGAGGCAAAAAGGAGTTGIGTICGAGCTCACAGCGTITITCTIATCAAC
TTACAAAACTTCITGATAACTITGCATGATCTIGTCAAACAACTICATCIGTACTGCTITGAATACATTTIAT
CCAGTCCCGGGCACTGAGIGTIGAATTITCCAGAAATGATGTCIGAAGTITATTGCTGCACAATTACCCAAG
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ATATTGGCAGGGATGGTGAAACCCCTICICTITICATAAAAAGTGAATGTICATICTTITITICTITITTAAAGAAT
TAAATTTTIGTIGGTIATGICTITTTIGITITIGGTCAGGATTATGAGGTICTITIGAGTITTITATAATGTICTIICIG
AAAGCCTITACATTITATAACATCATAGIGIGTAAATITAAAAGAAAAATTGTGAGGTITCTAATTATTTICT
TTTATAAAGTATAATTAGAATGTITAACTIGTITITGITTACCCATATTITICTIGAAGAATTITACAAGATIG
AAANAGTACTAAAATTIGTITAAAGTAAACTATCITATICCATATTATTIICATACCATGTAGGTIGAGGATTITIT
TAACTTTITIGCATICTAACAAATCATCGACTTAAGAGAAAAAATCTITACATGTAATAACACAAAGCTATTIAT
ATGITATTIICTAGGTIAACTCCCITITIGIGICAATTATATTITCCAAAAATGAACCTITAAAATGGTATGCAA
AATTTITGICTATATATATTIIGTIGIGAGGAGGAAATTCATAACTITICCICAGATTITITICAAAAGTATTTITITA
ATGCAAAAAATGTAGAAAGAGTTTAAAACCACTAAAATAGATTIGATGITCTICAAACTAGGCAAAACAAC
TCATATGITAAGACCATTITICCAGATIGGAAACACAAATCICTTIAGGAAGTTAATAAGTAGATICATATIC
ATTATGCAAATAGTATTIGTIGGGTITTIGIAGGTITITITAAAATAACCTITTITTGGGGAGAGAATTGICCICT
AATGAGGTATTGCGAGTGGACATAAGAAATCAGAAGATTATGGCCTAACTGTACTCCTITACCAACTGIGG
CATGCTGAAAGTITAGTICACTCITACTGATICICAATTCICTCACCTITGAAAGTAGTAAAATATCTTICC
TGCCAATIGCTCCTTIIGGGTICAGAGCTITATTAACATCTITITCAAATCAAAGGAAAGAAGAAAGGGAGAGG
AGGAGGAGGGAGGTATICAATTICACATACCTTICTCCICTTITATCCTICCACTATICATGAATTICATATTIATG
TTTCAGCCATGCAAATCTITITTACCATGAAATTITCITCCAGAATTITTICCCCCITTIGACACAAATTICCATIG
CATGTTTICAACCTICGAGACTCAGCCAAATGTICATTITCIGTAAAATCTITCCCTIGAGTCITCCAAGCAGTA
ATTIGCCTITICTICCTAGAGTITITACCIGCCATTITITIGIGCACATTIIGAGITACAGTAGCATGTITATTITTACAA
TTGIGACICTICCIGGGAGTCIGGGAGCCATATAAAGTGGTCAATAGTIGITTGCTGACTGAGAGTITIGAATG
ACATTTICICICIGICITGGTATTIACIGTAGATTICGATCATICITIGGTITACATITCTGCATATTICIG
TACCCATGACTITATCACTIICTICICCCATGCTTITIATCICCATCAATTATCITCATTACTITTITAAATTIT
TCCACCTITITIGCITICCIACTITIGTIGAGATICTCICCCITTACTGACTATAACATAGAAGAATAGAAGTGTAT
TTTATGIGICTTIAAGGACAATACTITITAGATTICCTIGITCTAAGTITTITITAAACTIGAATGAATGGAATATTA
TTTCICICCCTAAGCAAAATTICCACAAAACAATTATTITICTITATGITTIATGTAGCCITAAATTGITITIGTA
CIGTAAACCTICAGCATAAAAACTTITCTITCATTITCTAATITCATTICAACAAATATTIGATIGAATACCTGGT
ATTAGCACAAGAAAAATGTGCTAATAAGCCTIATGAGAATTITGGAGCTIGAAGAAAGACATATAACTCAGG
AAAGTTACAGTCCAGIAGTAGGTATAAATTACAGTIGCCTGATAAATAGGCATITTIAATATITGTIACACTC
AACGTATACTAGGTAGGTGCAAAACATTITACATATAATTTITACTGATACCCATGCAGCACAAAGGTACTA
ACTITAAATATTIAAATAACACCTITATIGIGICAGTAATTCATTIIGCATTAAATCTTIATTGAAAAGGCTTIT
CAATATATTTIICCCCACAAATGICATCCCAAGAAAAAAGTATTITTITAACATCTICCCAAATATAATAGTTA
CAGGAAATCTACCICIGTIGAGAGTIGACACCICTICAGAATGAACTGTGTGACACAAGAAAATGAATGTAGG
TCTATCCAAAAAAANCCCCAAGAAACAAAAACAATATTATTAGCCCTIITATGCTTAAGTGATGGACTICAG
GGAACAGTITGATGITGTIGATCATTITTATTATICTGATTCITGITACTITGAATTAAACCAATATTITTGATG
ATATAAATCATITCCACCAGCATATATITAATITCCATAATAACTTITAAAATTITICTAATTITCACTCAAC
TATGAGGGAATAGAATGTIGGIGGCCACAGGTITIGGCTITTIGTTAAAATGTTIGATATCTICGATGTIGAT
CICIGTICIGCAATGTAGATGTICTAAACACTAGGATTITAATATITAAGGCTAAGCTTITAAAAATAAAGTAC
CITITTAAAAAGAATATGGCTICACCAAATGGAAAATACCTAATTTCTAAATCTITITTICTCTIACAAAGTC
CTIATCTACTAATGICICCATTACTATITAGICATCATAACCATTATCTITCATTITITACATGTICGIGTICTT
TCTGGTAGCTCTAAAATGACACTAAATCATAAGAAGACAGGTTACATATCAGGAAATACTTIGAAGGTTAC
TGAAATAGATTICITGAGITAATGAAAATATTITICIGTAAAAAGGTTTIGAAAAGCCATTTGAGTICTAAAGC
ATTATACCICCATTATICAGTIAGTIIATGIGACAATIGIGTIGIGIGITTAATGTITAAAGATGTGGCACTTIT
TTAATAAGGCAATGCTIATGCTATITTITIICCCATTTAACATTAAGATAATTTATTGCTATACAGATGATAT
GGAAATATGATGAACAATATTITITTIGCCAAAACTATGCCITIGTAAGTAGCCATGGAATGTICAACCTIGT
AACTTAAATTATCCACAGATAGTICATGIGTITIGATGATGGGCACTGIGGAGATAACTGACATAGGACTGT
GCCCCCCTTCICTGCCACITACTAGCTGGATGAGATTAAGCAAGTCATTTAACTIGCTCIGATTIAAACCTG
CCITTCCCAAGIGCTITITGTAATGAATAGAAATGGAAACCAAAAAAAACGTATACAGGCCTTCAGAAATAG
TAATTGCTIACTATITTIIGITITCATTAAGCCATAGTICIGGCTATAATITTATCAAACTCACCAGCTATAT
TCTACAGIGAAAGCAGGATICTAGAAAGTICTCACTGITTTATTITIATGICACCATGIGCTATGATATATIT
GGITGAATTCATTIGAAATTAGGGCTGGAAGTATTICAAGTAATTTCTTCTGCTGAAAAAATACAGTGTITT
TGAGTTTAGGGCCTGITITATCAAAGTICTAAAGAGCCTATCACTICTIICCATIGTAGACATTTTIAAAATA
ATGACACTIGATITTAACATITTTIAAGIGICITITTTAGAACAGAGAGCCTGACTAGAACACAGCCCCTICCA
AAANACCCATGCICAAATTATTTITACTIATGGCAGCAATTCCACAAAAGGGAACAATGGGTTTAGAAATTA
CAATGAAGTCATCAACCCAAAAAACATCCCIATCCCTAAGAAGGTTATGATATAAAATGCCCACAAGAAA
TCTATGICIGCTIITAATCTGICTITTATTIGCTIITGGAAGGATGGCTATTACATITTIITAGITTITIGCIGIG
AATACCIGAGCAGTTIICTCICATICCATACTTIATCCITCACACATCAGAAGTICAGGATAGAATATGAATCA
TTTTAAAAACTITTACAACTCCAGAGCCATGIGCATAAGAAGCATTICAAAACTTGCCAAAACATACATIT
TTTTITICAAATTIAAAGATACTICTATTITIITGTATTCAATAGCTCAACAACTGTIGGTICCCCACTGATAAAGT
GAAGTGGACAAGGAGACAAGTAATGGCATAAGTITGTTITTICCCAAAGTATGCCTIGTTCAATAGCCATTG
GATGTGGGAAATTICTACATCICITAAAATTITTACAGAAAATACATAGCCAGATAGTCTAGCAAAAGTTC
ACCAAGICCTAAATTIGCTITATCCITACITCACTAAGTICATGAAATCATTTTAATGAAAAGAACATCACCT
AGGITTIGIGGITTCITTITITTCITATICATGGCTIGAGTGAAAACAACAATCICTIGTITTCTICCCTAGCAT
CIGIGGACTATITTAATGTACCATTATICCACACICTATGGTICCITACTAAATACAAAATTGAACAAAAAG
CAGTAAAACAACTGACTCITCACCCATATTIATAAAATATAATCCAAGCCAGATTAGTCAACATCCATAAG
ATGAATCCAAGCTIGAACTGGGCCTIAGATTATIGAGITCAGGTTIGGATCACATCCCIATTTATTAATAAAC
TTAGGAAAGAAGGCCITACAGACCATCAGTTAGCTGGAGCTAATAGAACCTACACTITCTAAAGTTICGGCC
TAGAATCAATGIGGCCITAAAAGCTGAAAAGAAGCAGGAAAGAACAGTITTTCITCAATAATTTGICCACC
CIGICACTGGAGAAAATTTAAGAATTIGGGGGTIGITGGTAGTAAGTTAAACACAGCAGCTGTIICATGGCA
GAAATTATTCAATACATACCTICICTGAATATCCTATAACCAAAGCAAAGAAAAACACCAAGGGGTTTIGT
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TCTCCICCITGGAGTITIGACCICATTCCAAGGCAGAGCTCAGGTCACAGGCACAGGGGCTGCGCCCAAGCT
TGTCCGCAGCCTITATGCAGCTIGTIGGAGICTGGAAGACTGTITGCAGGACTGCTGGCCTAGTCCCAGAATGT
CAGCCTCATTIITCGATITTACTGGCTICITGTIIGCIGTATGTCATGCTGACCITATIGTTAAACACAGGTTT
GITIGCITTTIITTCCACTCATGGAGACATGGGAGAGGCATTATTTTTAAGCTGGTITGAAAGCTITTAACCG
ATAAAGCATTTITAGAGAAATGTIGAATCAGGCAGCTAAGAAAGCATACTCIGICCATTACGGTAAAGAAA
ATGCACAGATTATTAACTCIGCAGIGIGGCATITAGIGTCCTGGTICAATATICGGATAGATATGAATAAAA
TATTITAAATGGTATIGTAAATAGITTITICAGGACATATGCTATAGCTIATTTTITATIATCITTTIGAAATIG
CICITAATACATCAAATCCTGATGTATTICAATTTATCAGATATAAATTATICTAAATGAAGCCCAGTTAA
ATGITTITIGICITIGICAGTTATATIGTITAAGTITICIGATCICTTIGICTIATGACGTITACTAATCIGCATT
TTTACTIGITATGAATTIATTITAGACAGCAGTIGGTTIICAAGCTTIITTIGCCACTAAAAATACCTTITATTIIT
CICCTCCCCCAGAAAAGTCTATACCTIGAAGTATCTATCCACCAAACTGTACTICTATTAAGAAATAGTT
ATTGIGITITCITAATGTITITGITATICAAAGACATATCAATGAAAGCTGCTGAGCAGCATGAATAACAA
TTATATCCACACAGATTITGATATATTITIIGTIGCAGCCTITAACTTIGATAGTATAAAATGTICATTGCITTITITA
AATAATAGTTAGICAATGGACTICTATCATAGCTIICCTAAACTAGGTITAAGATCCAGAGCTTIGGGGIC
ATAATATATTACATACAATTAAGITATICITTIIICTAAGGGCTTITAAAATTCATGAGAATAACCAAAAAAG
GIATGTGGAGAGTTAATACAAACATACCATATTICITIGTIGAAACAGAGATGTGGCICTGCTIGTITCTICCA
TAAGGTAGAAATACTITCCAGAATTITGCCTAAACTAGTAAGCCCTIGAATTTGCTATGATTAGGGATAGGA
AGAGATTITTICACATGGCAGACTTIAGAATTCITICACTITTAGCCAGTAAAGTATICTICCTITITGATICTITAGT
ATTCIGIGIATITTAACTTITCIGAGITGTIGCATGITTATAAGAAAAATCAGCACAAAGGGTITAAGTITA
AAGCCTITITACTGAAATTTIGAAAGAAACAGAAGAAAATATCAAAGTITICTITGTIATTTIGAGAGGATTAA
ATATGATTITACAAAAGTTACATGGAGGGCTCICTAAAACATTAAATTAATTATTTITITIGITGAAAAGTICT
TACTITTAGGCATICATITTATICCICAGCAACTAGCIGTIGAAGCCTITTACTGIGCTIGTATGCCAGTICACTC
TGCTAGATTIGTGGAGATTACCAGIGTITICCCGICTICICCGAGCTITAGAGTTGGATGGGGAATAAAGACAG
GTAAACAGATAGCTIACAATATIGTACIGTGAATGCTITATGCIGGAGGAAGTACAGGGAACTATTGGAGCA
CCTAAGAGGAGCACCTACCTTGAATTTAGGGGT TAGCAGAGGCATCCTGAAAAAAGTCAAAGCTAAGCCA
CAATCTATAAGCAGTITITAGGAATTAGCAGAACGIGCGTIGGTGAGGAGATGCCAAAGGCAAGAAGAGAAGA
GTIATTCCAAACAGGAGGGATTCCAAAGAGAGAAGAGTATCCCAAACAACATTTIGCACAAACCIGATGGGG
AGAGAGAATGTGGGGIGGGGATGGATGATGAGACTGAAGAAGAAAGCCAGGTCTAGATAATCAGTIGGCCT
TGTACACCATGITAAAGAGTIGTAGACTIIGATICTGITGTAAACAGGAAAGCAGCACAATTICATATGAATA
TTTTAGAAGACTICCCACTGGAATATGGAGAATAAAGTTGGAGATGACTAATCCTGGAAGCAGGGAGAACA
TTTTITGAGGAAGITGCACTATTTIGGIGAAAATGATGATCATAAACATGAAGAATIGTAGGTGATCATGA
CCICCTCICTIAATTITICCAGAAGGGTITTGGAAGATATAACATAGGAACATTGACAGGACTGACGAAAGG
AGATGAAATACACCATATAAATIGICAAACACAAGGCCAGATGICTAATTATITIGCTIATGIGITGAAA
TTACAAATTTTICATCAGGAAACCAAAAACTACAAAACTTAGTTITTICCCAAGICCCAGAATTCTIATCIGT
CCAAACAATCIGTACCACICCACCTATATCCCTACCTTIGCATGTCTIGTCCAACCTICAAAGTCCAGGTICT
ATACACACGGGTAAGACTAGAGCAGTICAAGTITITCAGAAAATGAGAAAGAGGAACTIGAGTITIGTIGCTGAAC
CCATACAAAATAAACACATTICITIGTATAGATTICITGGAACCTICGAGAGGAATTICACCTAACTICATAGGT
ATTIGATGGTATGAATCCATGGCIGGGCTICGGCTTITITAAAAAGCCTTIATCTGGGATTCCTITICTATGGAAC
CAAGTTCCATCAAAGCCCATTTIAAAAGCCTACATTAAAAACAAAATTICTTIGCTIGCATTIGTATACAAATAA
TGATGTICATGATCAAATAATCAGATGCCATTATCAAGTGGAATTACAAAATGGTATACCCACTCCAAAAA
AAAAAAAARAAGCTAAATTCTCAGTAGAACATIGTGACTTICATGAGCCCTCCACAGCCTIGGAGCTGAGGA
GGGAGCACTGGTIGAGCAGTAGGTITGAAGAGAAAACTTGGCGCTITAATAATCTATCCATGTITITITITCATICT
AAANGAGCCTTICITITITGGATITACCTIATTCAATTIICCATCAAGGAAATTGTTAGITCCACTAACCAGAC
AGCAGCTIGGGAAGGCAGAAGCTTACTGIATGTIACATGGTAGCTGTIGGGAAGGAGGTITTICTITITCICCAGGT
CCICACTGGCCATACACCAGTICCCTITGITAGTITATGCCIGGTICATAGACCCCCGITGCTATCATCTCATA
TTTAAGICITTIGGCTIGIGAATTTIATCIATTICITICAGCTICAGCACTIGCAGAGTIGCTGGGACTITITGCTA
ACTICCATTITCITIGCIGGCTITAGCACATTCCICATAGGCCCAGCTICITITTCICATCIGGCCCTIGCTIGIGG
AGTCACCTITGCCCCTICAGGAGAGCCATGGCTITACCACTGCCTGCTAAGCCTCCACTCAGCTGCCACCAC
ACTAAATCCAAGCTICICTAAGATGTIGCAGACTTITACAGGCAAGCATAAAAGGCTITGATCTTICCTIGGAC
TTCCCTITTACTIGTCIGAATCTCACCICCTTCAACTITICAGTCICAGAATGTAGGCATTIGTICCICTITIG
CCCTACATCTICCITICTTICTGAATCATGAAAGCCTICTCACTICCTICITGCTIATGTIGCTGGAGGCTTCTIGT
CAGGTTITAGAATGAGTTICTCATCTAGTICCTIAGTIAGCTITTIGATGCTITAAGTCCACCTITTAAGGATACC
TTTGAGATTITAGACCATGTITITTICGCTITIGAGAAAGCCCTAATCICCAGACTIGCCITICIGTIGGATTICA
AAGACCAACTGAGGAAGTCAAAAGCTGAATGTITIGACTITTCITTIGAACATTITCCGCTATAACAATTCCAAT
TCTCCTICAGAGCAATATGCCIGCCTICCAACTGACCAGGAGAAAGGTCCAGTGCCAAAGAGAAAAACACAA
AGATTAATTATITICAGITGAGCACATACTTTCAAAGTIGGTITITGGGTATTCATATGAGGTITTCIGICAAG
AGGGTGAGACTCTITCATICTATCCATGIGTIGCCTGACAGTICTCCTIGGCACTIGGCIGGTAACAGATGCAAA
ACTGTAAAAATTAAGTIGATCATGIATITTAACGATATCATCACATACTITATTTIICTATGTAATIGITITAA
ATTICCCCTAACATACTITTGACTGITITIGCACATGGTAGATATICACATTITIITIGIGTIGAAGTITGATG
CAATCTTICAAAGTTATCTACCCCGTTGCTTIATTAGTAAAACTAGTGTITAATACTTIGGCAAGAGATGCAGG
GAATCTTITCTICATGACTCACGCCCTATTTAGTITATTAATGCTACTACCCTATTIITGAGTAAGTAGTAGGT
CCCTAAGTACATTGICCAGAGTITATACTTITAAAGATATTTAGCCCCATATACTIICTTGAATCTAAAGTC
ATACACCTITGCICCICATTICTGAGTIGGGAAAGACATTTGAGAGTATGTITGACAATTIGTICTGAAGGTTT
TTGCCAAGAAGGTIGAAACTGICCITICATICTGIGTIATGCCIGGGGCTIGGGTCCCTGGCAGTIGATGGGGTG
ACAATGCAAAGCTIGTAAAAACTAGGTGCTAGIGGGCACCTAATATCATCATCATATACTTATTITICAAGC
TAATATGCAAAATCCCATCICTGITTITITAAACTAAGTIGTAGATITCAGAGAAAATATTITIGTIGGITCACA
TAAGAAAACAGICTACTICAGCTTIGACAAGTIGTITITTIATGTTAAATTIGGCTIGGTIGGTITGAAATGAATCATC
TTCACATAATGITITICITTAAAAATATIGTIGAATTTAACTCTAATTCITGTTATTICTGTGTIGATAATAAA
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GAATAAACTAATTICTA
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ATTCTATGCTGCAGCCTAAGCATCATICCTICIICICITCTITAGIGGAGATAAAATTACCCACTGCTICICC
TTACATTITACTITIGICCATATTTIGCICCTATGCTCTIAGGCTICGIGCACAACAAACACAGTGTGGGCCCTIT
ACCCTAGAAGCCAACTITICTCATGACCTITIICTCTIATCICCAGAATCCATGCAGIGGGAATGAAGGTAAAAG
AAGGTITTITCATGGGATICCAGCTGAGAGCTICTACGGGGAAAATGGATCTIGAGGAGCCATGTIGCTCCATICIC
TTTTIATTITITACAGGTAGAGACTAGGGGTIATAGAGTGAGGTGAATTACCGCAGIGACCCACACATIGTIGG
CAGACCTAGGATTAGAACICTIGICTTCCTIGGITCCCAGCTTIGGTIGCTTTTIGAAAGCATACTIGCTGCTITT
CTITACCGGCCIGGIGICTGCCACTITTGGGACAGAGTIGTIGGACTITGCTCACCTGCCCCATTTCITAGGGAT
TCTCATICIGTIGITIGAGCAAGAATATICTTATTCIGGAAAGAACCACATACCACAGGATICTGGGTIGAG
CATAAGGAAGATTGICTTGGGGATCTGACTTIAGCTCACGTATAGTGGCTATGATGAATICAGIGTICTTAT
TTTTITIGCATATGIATATTITITAGICTAATATIGCCIGGGTIGTCIGAGCAAGTCTAGATGAATTTAATIGC
TCTCATTITITITCCCCIGCCCCICTICCITITIGGICTCICTITITAGGAAATGTITTITITCITTICAACATICGTITIT
CATTCATTATITACTICATICGGCCAACCAACATTITATTIGAGIGCCTICCCIGTATCAGGGACAGGGGCTT
ACAAAGTAGAATTTGATCCCACCICTGCCCICAGTIAGCTCAGIGICTAATGGAGGTAGTIGATGTITCATTA
AGCGTICGCCAGATACIGIGCTAGGTIGCIGTIGCCTGITCTCICTICGCTIIGTITCCTCACACACTTIGAGAAGG
CCGAAGCTGATTCATAGCTITGGAAGGCAGGGGCCTITIGGATTIGAACCCAGGCCTIGACCAATGGCAGAACC
TATCAGATGTGIGGACAGATGACATTIGCCTITICTTIICITIGGATATATCAAAATCAGCCAGCAGGCAGGA
ACTCCCATTITTGAGCAAGCAATGIGCAGGAATGATAGGGTATACAGAGAGGAACAGGAGATGGCCCCIGA
CTITICCAGCATGIGICIGATGGACATCCAGGCTGCAGGCATCATGGTGCTGICTAGAGAGATGAGCCAGGT
GCCCAGAGCCCATGGGCCAATGCTIGCCCTTICTIGAGCATGCCAAACAAAGCGGTITIGGTIGTGITAGAGGC
ACAGTICICCTCCACICTAAGTAAAAATCAGCATGAGTICCTAGCCCACATTICCCIAGTGAGTACACCAAA
GATATCTATGAACTIGGCAGTCATCAGTGACITCCTAAGGTTCCGGAAATGCATCICTTACTCAGGAGTAA
GCAATGATGIGCCIGCGGCTTTIACGAGTITCICACAGAATGACTITTCTIGGACCCAAATGTITTITIICTIGCTT
CAGGACTGTGAAGGCCTTATTGITCGCTICTIGCCACCAAGGTGACCGCTGATGTICATCAACGCAGCTGAGA
AACTCCAGGTGGIGGGCAGGGCTGGCACAGGTIGTGGACAATGTGGATCTIGGAGGCCGCAACAAGGAAGGG
CATCTTGGTTATGAACACCCCCAATGGGAACAGCCTICAGTGCCGCAGAACTICACTIIGTIGGAATGATCATG
TGCCTGGCCAGGCAGATTCCCCAGGCGACGGCTITCGATGAAGGACGGCAAATGGGAGCGGAAGAAGTICA
TGGGAACAGAGCTIGAATGGAAAGACCCIGGGAATTICTITGGCCTGGGCAGGATTIGGGAGAGAGGTAGCTAC
CCGGATGCAGICCITIGGGATGAAGACTATAGGGTATGACCCCATCATTTICCCCAGAGGTCICGGCCTICC
TTTGGIGITCAGCAGCTGCCCCTGGAGGAGATCTGGCCTCICTGTIGATTTCATCACTGTGCACACTCCIC
TCCIGCCCICCACGACAGGCTITGCTGAATGACAACACCTITGCCCAGIGCAAGAAGGGGGTIGCGTIGIGGT
GAACTGTGCCCGTGGAGGGATCGTIGGACGAAGGCGCCCIGCICCGGGCCCIGCAGICTGGCCAGTGTGCC
GGGGCTGCACIGGACGTGITTACGGAAGAGCCGCCACGGGACCGGGCCTTIGGTIGGACCATGAGAATGTICA
TCAGCTGICCCCACCIGGGTGCCAGCACCAAGGAGGCTCAGAGCCGCIGTGGGGAGGAAATTGCIGTICA
GITCGTGGACATGGTGAAGGGGAAATCTICTICACGGGGGITGTIGAATGCCCAGGCCCTTACCAGTIGCCTTIC
TCTCCACACACCAAGCCTITGGATIGGICIGGCAGAAGCTCTIGGGGACACTGATGCGAGCCTIGGGCTGGGT
CCCCCAAAGGGACCATCCAGGTIGATAACACAGGGAACATCCCIGAAGAATGCTGGGAACTGCCTAAGCCC
CGCAGTCATIGICGGCCTCCTGAAAGAGGCTITCCAAGCAGGCGGATGTGAACTIGGTGAACGCTAAGCTG
CIGGTGAAAGAGGCTGGCCTCAATGTCACCACCICCCACAGCCCTGCTGCACCAGGGGGGCAAGGCTTICG
GGGAATGCCTICCTGGCCGIGGCCCTGGCAGGCGCCCCTTACCAGGCTIGTGGGCTITGGTCCAAGGCACTAC
ACCIGTACTGCAGGGGCTCAATGGAGCIGTICITCAGGCCAGAAGTGCCTICTCCGCAGGGACCTGCCCCIG
CICCTATTCCGGACTCAGACCICTIGACCCTIGCAATGCTGCCTIACCATGATIGGCCTICCTIGGCAGAGGCAG
GCGTIGCGGCTIGCTGTICCTACCAGACTICACIGGIGICAGATGGGGAGACCIGGCACGTCATGGGCATCTC
CICCTTGCTGCCCAGCCTGGAAGCGTGGAAGCAGCATGTIGACTGAAGCCTICCAGTITCCACTICTAACCT
TGGAGCTICACTGGTCCCTIGCCTCIGGGGCTTITCTGAAGAAACCCACCCACTIGTGATCAATAGGGAGAGA
AAATCCACATTCITGGGCTGAACGCGAGCCTCIGACACTGCTTACACTIGCACICTIGACCCTIGTAGTACAG
CAATAACCGTICTAATAAAGAGCCTACCCCC

132

BE904476

CAAACAAAAACAGCCAAGCTTITICTGCCAAAAAGATGACTGAGAAGACTGITAAAGCAAAAAGCTCTIGTT
CCIGCCTICAGATGATGCCTIATCCAGAAATAGAAAAATTCTTICCCTICAATCCICTAGACTITIGAGAGTT
TTGACCIGCCTGAAGAGCACCAGATTGCGCACCTCCCCTTIGAGTIGGAGTIGCCICTCATGATCCTITIGACGA
GGAGAGAGAGCTITGAAAAGCTGITTCAGCTGGGCCCCCCTTCACCTGTGAAGATGCCCICTCCACCATGG
GAATCCAATCIGTIGCAGICTCCITCAAGCATTCTIGTCGACCCTIGGATGTIGAATTIGCCACCIGTITTIGCT
GIGACATAGATATITAAATTTCITAGIGCTICAGAGTICIGTIGIGTATTITGTATTAATAAAGCATTICTTITA
ACAGAAAAAAANAANAAAAAAANAAAAAANAAAANAAAAAAANAAAARAANNGGGGGGGGAGACACAAAAA
GAATTCCCCAAGAGGGGGCCACAAGATAATCAGAGGATATCACACAAGATCTCICGGCGCACCAACGACG
GGGGCCCCAAATAAGGGAGAGACCCAGAATCACAACAGCCAAGACACGGTGGACACGACGGAAACAAACA
CACAGCCCAGACACGGGGGCAAACACGCGCGCACACCGCGGACACCATGGGACAAAGCAGACACCACCCA
CAAAACAACACCGCGGAGGGGGAAGAACAACAAAACAAGTGCGCAAACAGAACACAACCACAGAAAGAGA
AAANATTAAAACGGCCCCCAAGACGGCGACAACACAACAAAACAACCACTACAGAGCGCTCAACAGCCGAG
TAAAAACACAACAACGGACAACTAACACACAAAGGAATGAAACAAAGCGGGGCCACACACCGACACCGGA
AATCCGGCGAACAACTICACACCGAGCGAGGGTICCCAGACAACAAATACACAGACAACGAAACCGAGAAAC
AAGACCAGCAAGACGAGCAGGCAAAAGACAAACAAGACAGAGGAGACGACGACGAACGCAAAGGACAAGA
GGACACAACGACGCGAGGAGCGAGAGCGAGAGGAAGAGACAACAAAAAGACACAAAAGAACAACAAGCAA
GCAGCGAAGAACGACACACAACCACACGAGACAGCAGGAGCAGAGGCGGAGAAAACACAACGAGCAAGCC
AAGACCAAGAGAGGAGAACAAAATAAAAANNATACGAGAGCAGGCGGACGAGAGCACGAGACGAACAGACA
AACGGGAATCAGAAGCATAACGATCCGCGACGCGAACAACN

133

AK123010

GIGCACCCTGICCCAGCCGTCCIGTCCTGGCTGCTICGCICTGCTTCGCTGCGCCTCCACTATGCTCTCCC
TCCGTGICCCGCTICGCGCCCATCACGGACCCGCAGCAGCTGCAGCTCTICGCCGCTGAAGGGGCTICAGCTT
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GGTICGACAAGGAGAACACGCCGCCGGCCCTGAGCGGGACCCGCGTCCTGGCCAGCAAGACCGCGAGGAGG
ATCITCCAGGAGAAAACCCCCGCCGCTITTGICATCTITCCCCATCGAGTACCATGATATCTIGGCAGATGTA
TAAGAAGGCAGAGGCTITCCITTTGGACCGCCGAGGAGGTGGACCTICTICCAAGGACATTICAGCACTGGGAA
TCCCTGAAACCCGAGGAGAGATATTITTIATATCCCATIGITCIGGCTITICITTGCAGCAAGCGATGGCATAG
TAAATGAAAACTTIGGIGGAGCGATTTAGCCAAGAAGTTCAGATTACAGAAGCCCGCTIGTTITICTATGGCTT
CCAAATTGCCATGGAAAACATACATTICTIGAAATGTATAGTCITICTITATTGACACTTACATAAAAGATCCC
AAAGAAAGGGAATTTICICTTICAATGCCATTGAAACGATGCCTTIGIGICAAGAAGAAGGCAGACTIGGGCCT
TGCGCTIGGATTGGGGACAAAGAGGCTACCTATGGTGAACGIGTIGTAGCCTTITIGCIGCAGTIGGAAGGCAT
TTTICITTITICCGGITCITITGCGTICGATATTCIGGCTICAAGAAACGAGGACTGATGCCTGGCCTCACATTIT
TCTAATGAACTIATTAGCAGAGATGAGGGTTIACACTIGTGATTITGCITGCCIGATIGTITCAAACACCIGG
TACACAAACCATCGGAGGAGAGAGTAAGAGAAATAATTATCAATGCTIGITCGGATAGAACAGGAGTICCT
CACTGAGGCCITGCCIGTIGAAGCTCATTGGGATGAATTGCACICTAATGAAGCAATACATTGAGTITIGTG
GCAGACAGACTITATIGCTGGAACTIGGGTITTTAGCAAGGTITTCAGAGTAGAGAACCCATITGACTITITATGG
AGAATATTTCACTIGGAAGGAAAGACTAACTTICITIGAGAAGAGAGTAGGCGAGTATCAGAGGATGGGAGT
GATGTCAAGTICCAACAGAGAATICTTITACCITGGATGCTGACTTCTAAATGAACTGAAGATGTIGCCCTT
ACTIGGCIGATITITIITITITITCCATCICATAAGAAAAATCAGCTIGAAGTGTTACCAACTAGCCACACCAT
GAATTGTICCGTIAATGITCATTAACAGCATCITTAAAACTIGTGTIAGCTACCICACAACCAGTCCIGTICTIGT
TTATAGIGCTGGTAGTIATCACCTITIGCCAGAAGGCCTGGCTGGCTGTIGACTTACCATAGCAGTIGACAAT
GGCAGTCTITGGCTITAAAGTGAGGGGTGACCCTITAGTGAGCTITAGCACAGCGGGATTAAACAGTCCTTT
AACCAGCACAGCCAGITAAAAGATGCAGCCTICACIGCTTICAACGCAGATTITAATIGTTTIACTIAAATATA
AACCTGGCACTITACAAACAAATAAACATTGITITGIACTCACAAGGCGATAATAGCTTIGATTTATTIGGT
TTCTACACCAAATACATTICTICCTGACCACTAATGGGAGCCAATICACAATTCACTAAGTGACTAAAGTAA
GITAAACTTGIGTAGACTAAGCATGTAATTITITITAAGTTITATITTAATGAATTAAAATATTIGTITAACCA
ACTITAAAGTCAGTCCIGTIGTATACCTIAGATATTAGICAGITGGTIGCCAGATAGAAGACAGGTIGIGTITIT
TTATCCIGIGGCITGIGTAGIGTICCTIGGGATICTCIGCCCCCTICIGAGTAGAGTGITGTGGGATAAAGGA
ATCICICAGGGCAAGGAGCTIICTTIAAGITAAATCACTAGAAATTITAGGGGTGATCIGGGCCTTICATATGT
GIGAGAAGCCGITICATTITATITICTCACTIGTATITITCCTICAACGTCTIGGITGATGAGAAAAAATTCTITG
AAGAGTTITICATATGIGGGAGCTAAGGTAGTATTGTAAAATTICAAGTICATCCTITAAACAAAATGATCCA
CCTAAGATCTIGCCCCTGITAAGTIGGTGAAATCAACTAGAGGTIGGTICCTACAAGTITGITCATTICTAGTT
TTGITIGGIGTAAGTAGGTIGTGIGAGITAATICATTITATATTITACTATGTCIGTITAAATCAGAAATTTIT
TTATTATICTATGITCITCTAGATITTACCTGTIAGTIICATACTTICAGICACCCAGTIGICTTATTICIGGCAT
TGTICTAAATCTGAGCATTGICTAGGGGGATCTITAAACTTTAGTAGGAAACCATGAGCTGTITAATACAGTT
TCCATICAAATATTAATTTCAGAATGAAACATAATTITITITITITIITITITITITITITIGAGATGGAGTCICGCICT
GTITGCCCAGGCTGGAGTGCAGIGGCGCGATTITTGGCTCACTGTAACCTCCATCICCTGGGTICAAGCAAT
TCTCCIGICTCAGCCICCCTAGTAGCTIGGGACTIGCAGGTATGTIGCTACCACACCTIGGCTAATTITIGTIAT
TTTTAGTAGAGATGGAGTITTICACCATATTIGGTICAGGCTGGICTIGAACTCCTGACCTCAGGTGATCCACC
CACCTCGGCCICCCAAAGTIGCIGGGATTGCAGGCGTIGATAAACAAATATTICTTAATAGGGCTACTTTIGAA
TTAATCIGCCTITATGITTGGGAGAAGAAAGCTGAGACATIGCATGAAAGATGATGAGAGATAAATGTTIG
ATCITTIGGCCCCATTITIGTITAATIGTATTICAGTATTITIGAACGICGTCCTIGITTATTIGTTAGTITITIICTICA
TCATTTATIGTATAGACAATTITTTAAATCTICIGTAATATGATACATTITIICCTATCITITAAGTTIATIGIT
ACCTIAAAGTITAATCCAGATTATATIGGICCTTIATATGIGTACAACATTAAAATGAAAGGCTTIGICTTIGCA
TTGIGAGGTACAGGCGGAAGTITGGAATCAGGTIITTIAGGATICTGICICICATTAGCTGAATAATGTIGAGG
ATTAACTICTGCCAGCTCAGACCATTICCTAATCAGTITGAAAGGGAAACAAGTATTITCAGICTCAAAATT
GAATAATGCACAAGTCTTAAGIGATTAAAATAAAACTGITCITATGICAGTITT

BC036503

AGCGGGGGCACTICCAGCCCTIGCAGCCICCGGAGTCAGTGCCGCGCGCCCGCCGCCCCGCGCCTICCIGLT
CGCCGCACCTICCGGGAGCCGGGGCGCACCCAGCCCGCAGCGCCGCCTCCCCGCCCGCGCCGCCTICCGALCT
GCAGGCCGAGGGCCGCCACTGGCCGGGEGGGACCGGGCAGCAGCTTGCGGCCGCGGAGCCGGGCAACGCTG
GGGACTGCGCCITITGTCCCCGGAGGTCCCIGGAAGTTIGCGGCAGGACGCGCGCGGGGAGGCGGCGGAG
GCAGCCCCGACGTCGCGGAGAACAGGGCGCAGAGCCGGCATGGGCATCGGGCGCAGCGAGGGGGGCCGLT
GCGGGGCAGCCCTGGGCGIGCTIGCTGGCGCIGGGCGCGGCGCTITCTGGCCGTGGGCTCGGCCAGCGAGTA
CGACTACGTGAGCTITCCAGTCGGACATCGGCCCGTACCAGAGCGGGCGCTICTACACCAAGCCACCTICAG
TGCGTGGACATCCCCGCGGACCTGCGGCTIGTGCCACAACGTIGGGCTACAAGAAGATGGTGCTGCCCAACC
TGCTIGGAGCACGAGACCATGGCGGAGGTIGAAGCAGCAGGCCAGCAGCTIGGGTGCCCCTGCTCAACAAGAA
CIGCCACGCCGGCACCCAGGTCITCCICTGCTICGCTICTICGCGCCCGTICTGCCTIGGACCGGCCCATCTAC
CCGIGTCGCTIGGCICTIGCGAGGCCGTGCGCGACTICGTGCGAGCCGGTCATGCAGTITICTICGGCTITCTACT
GGCCCGAGATGCTTAAGTGTGACAAGTTCCCCGAGGGGGACGICTGCATCGCCATGACGCCGCCCAATGC
CACCGAAGCCICCAAGCCCCAAGGCACAACGGTGIGTCCTCCCTIGTGACAACGAGTITGAAATCTGAGGCC
ATCATTGAACATCTCIGIGCCAGCGAGITTGCACTGAGGATGAAAATAAAAGAAGTGAAAAAAGAARAATG
GCGACAAGAAGATIGICCCCAAGAAGAAGAAGCCCCTGAAGTIGGGGCCCATCAAGAAGAAGGACCTGAA
GAAGCTIGTGCTIGTACCTGAAGAATGGGGCIGACTGTCCCTGCCACCAGCTIGGACAACCTCAGCCACCAC
TTCCTICATCATGGGCCGCAAGGTGAAGAGCCAGTACTTGCTGACGGCCATCCACAAGTGGGACAAGAAAA
ACAAGGAGTITCAAAAACTTCATGAAGAAAATGAAAAACCATGAGTIGCCCCACCTIITCAGTICCGIGTTITAA
GIGATTCTICCCGGGGGCAGGGTIGGGGAGGGAGCCTICGGGTGGGGTGGGAGCGGGGGGGACAGTIGCCCCGG
GAACCCGGTGGGTCACACACACGCACTIGCGCCTGTICAGTAGTIGGACATTTAATCCAGTICGGCTITGTICTT
GCAGCATTCCCGCICCCTICCCICCATAGCCACGCTCCAAACCCCAGGGTAGCCATGGCCGGGTAAAGCA
AGGGCCATTTAGATTAGGAAGGTITTTAAGATCCGCAATGTIGGAGCAGCAGCCACTIGCACAGGAGGAGGT
GACAAACCATITCCAACAGCAACACAGCCACTAAAACACAAAAAGGGGGATTGGGCGGAAAGTGAGAGCC
AGCAGCAAAAACTACATTTTIGCAACTIGTITGGTGIGGATCTATTIGGCTGATCTATGCCTITTCAACTAGAA
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AATTICTAATGATTGGCAAGTICACGITGITTICAGGTICCAGAGTIAGTITCTITCIGICTGCTTITAAATGGA
AACAGACTCATACCACACTTACAATTAAGGTCAAGCCCAGAAAGTGATAAGTGCAGGGAGGAAAAGTGCA
AGTCCATTATGTAATAGTGACAGCAAAGGGACCAGGGGAGAGGCATIGCCTICTCIGCCCACAGICTITIC
CGIGTGATTGICTITGAATCTGAATCAGCCAGTICTICAGATGCCCCAAAGTITCGGITCCTATGAGCCCGG
GGCATGATCTIGATCCCCAAGACATGTGGAGGGGCAGCCIGTGCCTGCCTTIGTIGTICAGAAAAAGGAAACC
ACAGTGAGCCTGAGAGAGACGGCGATITTICGGGCIGAGAAGGCAGTAGTTITCAAAACACATAGTTAAAA
AAGAAACAAATGAAAAAAATTTTAGAACAGTCCAGCAAATTIGCTAGICAGGGIGAATTGTGAAATTGGGT
GAAGAGCTTACGATTICTAATCICATGITTTIITICCITTTICACATTITTTAAAAGAACAATGACAAACACCCA
CITATTITTCAAGGTITITTAAAACAGTCTACATTIGAGCATTTGAAAGGTGTGCTAGAACAAGGICTICCIGA
TCCGTICCGAGGCIGCITCCCAGAGGAGCAGCTICTCCCCAGGCATTTGCCAAGGGAGGCGGATTICCCIGG
TAGIGTAGCTGIGTGGCTITICCTICCIGAAGAGTCCGTIGGTITGCCCTAGAACCTAACACCCCCTIAGCAAA
ACTCACAGAGCTITITCCGITITTTICITIICCTIGTAAAGAAACATITCCITTGAACTIGATIGCCTIATGGAT
CAAAGAAATTCAGAACAGCCTGCCTGICCCCCCGCACTITTIACATATATITGITICATITTICIGCAGATG
GAAAGTTGACATGGGIGGGGTGICCCCATCCAGCGAGAGAGTTITAAAAAGCAAAACATCTCIGCAGTTTT
TCCCAAGIGCCCIGAGATACTITCCCAAAGCCCITATIGTITTAATCAGCGATGTATATAAGCCAGTITICACTT
AGACAACTTITACCCTICITGICCAATGTACAGGAAGTAGTTICTAAAAAAAATGCATATTAATTICTICCC
CCAAAGCCGGATTCTITAATTCICIGCAACACTTIGAGGACATITATGATIGTCCCICTGGGCCAATGCTT
ATACCCAGTIGAGGATGCTGCAGIGAGGCTGTAAAGTGGCCCCCTGCGGCCCTAGCCTGACCCGGAGGAAA
GGATGGTAGATTICIGITAACTCITGAAGACICCAGTATGAAAATCAGCATGCCCGCCTAGTTIACCTACCG
GAGAGTTATCCTIGATAAATTAACCTCTICACAGTTAGTGATCCIGTICCTITTITAACACCTITTIIGTIGGGGT
TCTCICIGACCITITCATICGTAAAGTIGCIGGGGACCTITAAGTIGATTITGCCTGTAATITTIGGATGATTAAAA
AATGTIGTIATATATATTIAGCTAATTAGAAATATICTACTTICICTIGITGICAAACTGAAATTCAGAGCAAGT
TCCIGAGIGCGIGGATICTIGGGTCITAGITCTGGTIGATTCACTCAAGAGTTCAGTIGCTICATACGTATICIG
CICATTITGACAAAGTIGCCTCATGCAACCGGGCCCICTICTCIGCGGCAGAGTCCTITAGTIGGAGGGGTTTA
CCIGGAACATTIAGTIAGTTACCACAGAATACGGAAGAGCAGGTIGACTGIGCIGIGCAGCICTCTIAAATGGG
AATTICTCAGGTAGGAAGCAACAGCTTCAGAAAGAGCTCAAAATAAATTIGGAAATGIGAATCGCAGCIGIG
GGITTTACCACCGICIGICTCAGAGTCCCAGGACCTITGAGTGICATTAGTITIACTITITATIGAAGGTITITAG
ACCCATAGCAGCITIGICTICIGTICACATCAGCAATITCAGAACCAAAAGGGAGGCICTICTIGTAGGCACAG
AGCIGCACTATCACGAGCCTITITGITTTIICTCCACAAAGTATCTAACAAAACCAATGTIGCAGACTIGATIGG
CCIGGTCATIGGTICICCGAGAGAGGAGGTTIIGCCTIGTGATTICCTAATTATCGCTAGGGCCAAGGTGGGA
TTTGTAAAGCTITACAATAATCATTICIGGATAGAGICCTGGGAGGTICCTITGGCAGAACTCAGTTAAATCT
TTGAAGAATATTITIGTIAGITATCTTAGAAGATAGCATGGGAGGTGAGGATTCCAAAAACATTITTATTITITA
AAATATCCIGTIGTAACACTIGGCICTIGGTACCTGIGGGTTAGCATCAAGTICTCCCCAGGGTAGAATTIC
AATCAGAGCTCCAGTITGCATTTIGGATIGIGTAAATTACAGTAATCCCATTTCCCAAACCTAAAATCTIGTIT
TTTCICATCAGACTCIGAGTAACIGGTIIGCTGIGICATAACTTICATAGATGCAGGAGGCTCAGGTGATICT
GITTGAGCAGAGCACCCTAGGCAGCCTIGCAGGGAATAACATACTGGCCGTICTIGACCTGTTGCCAGCAGA
TACACAGGACATGGATGAAATTCCCGTITITICCICTAGITTCITCCIGTIAGTACICCICTITITAGATCCTIAA
GICICTTACAAAAGCTTTIGAATACTGTIGAAAATGTITITTACATICCATTITCATTIIGIGTIIGTITIITTITTAAC
TGCATTTITACCAGATGITTIGATGITATCGCTITATGTITAATAGTAATICCCGTIACGTIGTICATITTATIT
TCATGCITIITTCAGCCATGTATCAATATTCACITGACTAAAATCACTCAATTAATCAAAAAAANAARNARAA
AA

NM_012319

AGTCCTGGGCGAAGGGGGCGGTGGTITCCCCGCGGCGCTGCGCGCGGCGGTAATTAGTIGATTIGTICITCCAG
CTITCGCGAAGGCTAGGGGCGCGGCTGCCGGGETGGCTGCGCGGCGCTGCCCCCGGACCGAGGGGCAGCCAA
CCCAATGAAACCACCGCGIGTICGCGCCTGGTAGAGATITCICGAAGACACCAGTIGGGCCCGITCCGAGC
CCICTGGACCGCCCGIGTIGGAACCAAACCTGCGCGCGTGGCCGGGCCGTGGGACAACGAGGCCGCGGAGA
CGAAGGCGCAATGGCGAGGAAGTITATCTIGTAATCTITGATCCIGACCTITTGCCCICICTGTCACAAATCCC
CITCATGAACTAAAAGCAGCTGCITTCCCCCAGACCACTIGAGAAAATTAGTICCGAATTGGGAATCTGGCA
TTAATGTTIGACTIIGGCAATTITICCACACGGCAATATCATCTACAACAGCTITTICTACCGCTATGGAGAAAA
TAATTCITIGTICAGTIIGAAGGGTICAGAAAATTACTITCAAAATATAGGCATAGATAAGATTAAAAGAATC
CATATACACCATGACCACGACCATCACTCAGACCACGAGCATCACTCAGACCATGAGCGTCACTCAGACC
ATGAGCATCACTICAGACCACGAGCATCACTCIGACCATGATCATCACICTCACCATAATCATGCIGCTIC
TGGTAAAAATAAGCGAAAAGCTCITTIGCCCAGACCATGACTICAGATAGTTCAGGTAAAGATCCTAGAAAC
AGCCAGGGGAAAGGAGCTCACCGACCAGAACATGCCAGTGGTAGAAGGAATGICAAGGACAGTGITAGIG
CTIAGTGAAGTIGACCTICAACTGIGTACAACACTIGICICTIGAAGGAACTCACITICTAGAGACAATAGAGAC
TCCAAGACCTGGAAAACTCTTICCCCAAAGATGTAAGCAGCTCCACTCCACCCAGTIGTCACATCAAAGAGC
CGGGTGAGCCGGCIGGCTGGTAGGAAAACAAATGAATCIGTGAGTGAGCCCCGAAAAGGCTTITATGTATT
CCAGAAACACAAATGAAAATCCICAGGAGIGITICAATGCATCAAAGCTACTGACATCICATGGCATGGG
CATCCAGGTICCGCTGAATGCAACAGAGTTICAACTATCICTGICCAGCCATCATCAACCAAATTGATGCT
AGATCTIGICTGATICATACAAGIGAAAAGAAGGCTIGAAATCCCTICCAAAGACCTATTICATTACAAATAG
CCIGGGITGGIGGITTITATAGCCATTTICCATCATCAGTITCCIGTICICTGCTGGGGGTTATCITAGTGCC
TCTCATGAATCGGGTIGITTITCAAATTICTCCIGAGTITTCCTTIGTIGGCACTGGCCGTITGGGACTTTGAGT
GGIGATGCTTIITTTACACCTTICITCCACATICTICATGCAAGTICACCACCATAGTICATAGCCATGAAGAAC
CAGCAATGGAAATGAAAAGAGGACCACTITTIICAGICATCTIGICITCTICAAAACATAGAAGAAAGTGCCTA
TTTIGATICCACGTGGAAGGGTCTIAACAGCTCTIAGGAGGCCTGTIATTIICATGITICITGITGAACATGIC
CICACATTGATCAAACAATTTAAAGATAAGAAGAAAAAGAATCAGAAGAAACCTGAAAATGATGATGATG
TGGAGATTAAGAAGCAGTTGICCAAGTATGAATCTCAACTITCAACAAATGAGGAGAAAGTAGATACAGA
TGATCGAACTGAAGGCTATTITACGAGCAGACTICACAAGAGCCCICCCACTTIGATICTICAGCAGCCTIGCA
GICTTGGAAGAAGAAGAGGTCATGATAGCTCATGCTCATCCACAGGAAGTCTACAATGAATATGTACCCA

136

44




WO 2013/177245 PCT/US2013/042157

GAGGGTGCAAGAATAAATGCCATTCACATTIICCACGATACACICGGCCAGICAGACGATCTCATTCACCA
CCATCATGACTACCATCATATICICCATCATCACCACCACCAAAACCACCATCCTICACAGTCACAGCCAG
CGCTACTCTCGGGAGGAGCTGAAAGATGCCGGCGTICGCCACICTIGGCCTGGATGGTIGATAATGGGTGATG
GCCTIGCACAATTTCAGCGATGGCCTAGCAATTGGTIGCTGCTITTACTGAAGGCTTATCAAGTIGGTITTAAG
TACTITICIGITGCIGIGITCIGTICATGAGTITGCCTCATGAATTAGGTGACTTIGCTIGTITCTACTAAAGGCT
GGCATGACCGITAAGCAGGCTGICCTITATAATGCATTIGTCAGCCATGCTGGCGTATCTITGGAATGGCAA
CAGGAATTTICATIGGTCATTATGCTGAAAATGTITICTATGIGGATATTIGCACTTACTIGCIGGCTTATT
CATGTATGTIGCTICIGGTIGATATGGTACCIGAAATGCTIGCACAATGATGCTAGTGACCATGGATGTAGC
CGCIGGGGGTATTICITTITACAGAATGCTGGGATGCTITTIGGGTITITGGAATTATGTTACTITIATTICCA
TATTITGAACATAAAATCGTGITICGTATAAATTITCTIAGTTAAGGTITTAAATGCTAGAGTAGCTTAAAAAG
TTGICATAGTITICAGIAGGTICATAGGGAGATGAGTITITGTATGCIGTACTATGCAGCGTITTAAAGTITAGIG
GGITTTGIGATITITITGTATITGAATATIGCTIGICIGITACAAAGTCAGTITAAAGGTACGTITTTIAATATITA
AGTTIATICTATCITGGAGATAAAATCIGTATGTGCAATTCACCGGTATTACCAGITTATTATGTAAACAA
GAGATTIGGCATGACATGITCIGTATGTITICAGGGAAAAATGICTTTAATGCTITITCAAGAACTAACAC
AGTTATICCTATACIGGATITITAGGICICTGAAGAACTGCTIGGIGTITTAGGAATAAGAATGTGCATGAAG
CCTAAAATACCAAGAAAGCTTATACTGAATITAAGCAAAGAAATAAAGGAGAAAAGAGAAGAATCTGAGA
ATTGGGGAGGCATAGATTICTITATAAAAATCACAAAATTTGTITGTAAATTAGAGGGGAGAAATTTAGAATT
AAGTATAAAAAGGCAGAATTAGTATAGAGTACATICATTAAACATTITTIGICAGGATTATTICCCGTAAA
AACGTAGIGAGCACTITICATATACTAATTTAGTIGTACATTTAACTITITIGTATAATACAGAAATCTAAAT
ATATTTAATGAATTCAAGCAATATATCACTTGACCAAGAAATTGGAATTTCAAAATGTITCGTGCGGGTIAT
ATACCAGATGAGTACAGTGAGTAGITITATGIATCACCAGACIGGGITATIGCCAAGTTATATATCACCA
AAAGCTGTATGACTGGATGTITICTIGGTTACCTGGTITACAAAATTATCAGAGTAGTAAAACTTTIGATATAT
ATGAGGATATTAAAACTACACTAAGTATCATITGATTICGATTCAGAAAGTACITIGATATCTCICAGIGC
TTCAGIGCTATCATIGIGAGCAATTIGICITTIATATACGGTACIGTAGCCATACTAGGCCTIGICIGIGGC
ATTCTCTIAGATGITICITTITTTACACAATAAATTCCTITATATCAGCTITGAAAAAAAAAAAAANARAA

AK098106

AACGCACTIGGCGCGCGGCGCGGEGCTGCAGACGGCTGCGAGGCGCTGGGCACAGGTIGTCCTGATGGCAAA
TTTCAAGGGCCACGCGCTITCCAGGGAGITTICTITICCIGATCATTIGGGCIGTIGTIGGICAGTIGAAGTACCCG
CIGAAGTACTITAGCCACACGCGGAAGAACAGCCCACTACATTIACTATCAGCGICICGAGATCGTICGAAG
CCGCAATTAGGACTITIGTIITTICCGTCACTGGGATCCTGGCAGAGCAGTITIGTTICCGGATGGGCCCCACCT
GCACCTCTACCATGAGAACCACTIGGATAAAGTTAATGAATTGGCAGCACAGCACCATGTACCTIATTICTITT
GCAGTCTCAGGAATTIGTTGACATGCTCACCIATCIGGTICAGCCACGTITCCCTTIGGGGGTIGGACAGACTGG
TTATGGCIGTGGCAGTIATTCATGGAAGGTITTCCTCITCTACTACCACGTCCACAACCGGCCTCCGCTIGGA
CCAGCACATCCACTICACTCCTIGCIGTATGCICTIGITICGGAGGGTIGTGTITAGTATCTICCCTAGAGGTGATC
TTCCGGGACCACATIGIGCTIGGAACTTITITCCGAACCAGTCICATCATICTTCAGGGAACCTIGGTITICIGGC
AGATTGGGITTIGIGCIGTITCCCACCTITTGGAACACCCGAATGGGACCAGAAGGATGATGCCAACCTICAT
GITCATCACCATGIGCTTICTGCIGGCACTACCTGGCTGCCCICAGCATTGIGGCCGTCAACTATTCICTT
GITTACTIGCCITTIGACTCGGATGAAGAGACACGGAAGGGGAGAAATCATIGGAATTCAGAAGCTGAATT
CAGATGACACTITACCAGACCGCCCTICITGAGTIGGCTICAGATGAGGAATGAGCCGAGATGCGGAGGGCGCA
GATGTCCCACIGCACAGCTIGGAATGAATGGAGTICATCCCCICCACCTGAATGCCTIGCTIGTGGICTGATC
TTAAGGGICTATATATTITGCACCICCICATTCAACACAGGGCTGGAGGTITCTACAACAGGAAATCAGGCC
TACAGCATCCTGIGTIATICTIGCAGITGGGATITITTAAACATACTATAAAGTCIGIGITGGTATAGTACCC
TTCATAAGGAAAAATGAAGTAATGCCTIATAAGTAGCAGGCCTTIGIGCCTCAGTGICAAGAGAAATCAAG
AGATGCTAAAAGCTTITACAATGGAAGTIGGCCICATGGATGAATCCGGGGTATGAGCCCAGGAGAACGTIGC
TGCTITTIGGTAACTTIATCCCITTITITICICITAAGAAAGCAGGTACTTICTITATTAGAAATATGTTAGAATG
TGTAAGCAAACGACAGTIGCCITTAGAATTACAATICTAACTITACATATTITTTIIGAAAGTAAAATAATTICA
CAAGCTITGGIATITTAAAATTIATTIGTITAAACATATCATAACTAATCATACCAGGGTACTGCAATACCAC
TGTITATAAGTGACAAAATTAGGCCAAAGGTGATTITITTITITTAAATCAGGAAGCTGGTITACTGGCTICTIAC
TGAGAGTTIGGAGCCCIGATGITCIGATICTTCAAAGTCACCCTAAAAGAAGATCTGACAGGAAAGCTGTA
TAATGAGATAGAAAAACGTCAGGTATGGAAGGCTTIICAGTITTTAATATGGCTGAAAGCAAAGGATAACGA
ATTCAGAATTAGTAATGTAAAATCTITGATACCCTAATCTTIGCITICTGGATCTIGTIICTTITTITAAAAAAA
CTITICCTTICACCGCGCCTATAATCCTAGCACTITTGGGAGGCCGAGGCAGGCAGATCACGGGGTICAGGAGAT
CAAGACCATCCIGGCTAACATGGTGAAACCCCGICICTACTGAAAATACAAAAAATTAGCCGGGTGTGGT
GGCGGGCGCCIGTAGTITCCAGCTACTCGGGAGGCTGAGGCAAGAGAATGGCATGAACCCGGTAGGGGAGC
TTGCAGTIGAGCCCAGATCATGCCACTGTIACTCCAGCCTAGGTGACAGAGCAAGACTICTIGICTCAAAAACA
AGCAAACAGACTICCITCAACAAATATITATIAAATATCCACTITGCAACAGCACTIGAAATGGCIGTAAG
GACTCCTGAGATATIGIGTICCAGCAAGGAGTITACAGTCAAACAGGAGAGACATGCCTGTAGTITACATCCA
GIGTIGATGGGIGCIGAGAGGCAAGTACAAACCACGATG
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TCCCGCCGCGCCACTICGCCTIGCCTICCGTICCCCCGCCCGCCGCGCCATGCCTIGTGGCCGGCTCGGAGCTG
CCGCGCCGGCCCTIGCCCCCCGCCGCACAGGAGCGGGACGCCGAGCCGCGICCGCCGCACGGGGAGCTGE
AGTACCIGGGGCAGATCCAACACATCCICCGCIGCGGCGTCAGGAAGGACGCCCGCCCGGGCACCGGTIAC
CCTIGCCGGTATITCGGCATGCAGGCGCGCTACAGCCTIGAGAGATGAATTCCCTCIGCTGACAACCAAACGT
GIGITCIGGAACGGTIGCTICGGAGGAGCTGCTGIGGCTTATCAAGGGATCCACAAACGCTATAGACCTIGT
CTITCCCCGGCAGCGAAAATCTCGGGATGCCACTGGATCCCGACACTCTICTGGACACCCTIGGGATTCTCCA
CCAGAGAAGAACGCGACTIGGGCCCAGTITIGIGGCTICTCAGCGGAGGCCTCCTIGTIGGCAGAATACATACA
TTTCCAATCAGATCACTTCCCGGACACGGACCNTGACCAGCCTGCCAAAAAGTIGGATTTCCCCCCACCCC
AGAACCCANCCCCTGACGCACAGAAACCAACCCATICGTIGTTGCCGCCTTGCGAACCCCAACCAGAATC
TCTCCCCCCTGGCCGGCGCGCCTGCCGCTGCCAATGCCCCTATGGCGGCCTCITGGCCCGCACCTITCCAA
TTGGTCGCCCTGCGCAACCAGCGAGAAAACACTGGCCCGCCCGICTCCCCCCCGCTICCGCCTACCCCACT
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TAATGCGCCTCCGTGGCATGACGCACGCGTTIGGTIGTICCGCCGCCGICTICATGTCCGCGCGGTGTIGGACC
CCCITTICTCICGCGGCACATCCCCCCTATICCCTITGCCCTITIGGGGGGCACCCCCTCTAGACCCGCGCT
TCTCTITICICGTICCGGIGGGGGACATTIGGTITTGCCTIGCCGCGGCGGGGGCGNTAAAAATAAAAACAGCCTIG
TTAGCCCGGCCCAGTACCCCCCCCCGGCCGGGGCCGCCTINCGITTIGCATTTATACCCCAACCCATAAAG
CCGCGCCCCTITAGCNCCNTAACTTTIGTGGTIGIGGCCICCCCCCTITTTICCCGGGGAGCAGCAACGGAC
ATCIGTACACTAATGCTIGGCCCCGACCITTCCCAAAAACCCCCCGCCCGTGTICCCGTATAAATTITIGGIGC
CAANCCTGACGNGITCTCCCCCGCCCTICGCCCCGTITGGCCGCCCGTTITAAAGCCCCCCCGGIGGTTGCGC
CGCCCAACGAGTCCACCTATAGITAANTCCACCAACACCCCCACCTITTCCTCCCCGCCGCATICTTCCCC
ACGTACCCCCTITITGICGCGAGATGGCCACTCCCCCCCCCCTGITIGITTAAAACAACGAGAATGGTIGCT
GCCAACGCTGGICITTITCCCCCCCCGGACCGCGACCGCCAGGGGGAATACGTACCATAAGCCCCCGLGLC
CNCCTTTITTICCCCCCTCCCCGCCAATCAAGATCCGCCGTCCATTAGACGTIATTIATTTITCCCGCGATAC
ACGAAAAAACAGGGCCGCCCATITATAACTAAATTICCCGICGCCGCCGCGCGGATATGTITTCCCAAAATA
CCACCCCCCCCCCCCCATITTCITTGCCCCCAACTCCTGCGCACCGGTGTITICACCAGCCTCGCGCCGL

BC032677

GGACGCGTGGGTCGACCCACGCGTICCGGACCCACGCGTCCGGICGTGTITCICCGAGTTCCTGICICICTG
CCAACGCCGCCCGGATGGCTTCCCAAAACCGCGACCCAGCCGCCACTAGCGTCGCCGCCGCCCGTAAAGG
AGCTIGAGCCGAGCGGGGGCGCCGCCCEGGEGTCCGGIGGGCAAAAGGCTACAGCAGGAGCTGATGACCCIC
ATGGTIGAGTIGATTAAGTGCCCAGAACCCCAGCCTICCATCCAATTITICAGTIAGCCTICCITTTITITICCGICA
GCITTTITGCIAGACATAGGGGTAATGTAATTTGCTICCCTCCIGGGAAAGAAGTTCATACACCCCACCTA
CACCATTTCTICCAGCAGICCCICCTCCCAATTCCATCCCCCCACACGAAGTTATCTCGAACACTTCCCT
GAAGTCATACAAGACCCTCCCTIATCCAGTGIGTICCCTACTTCCTAGCCCCAACCAAGCTITTACCCACACC
CAACTCCCCGCCCITCTTIGGTATITITCTAGCCTATGAATITGGITGCTITTATTTIIGGATCAGAGTIGATGAG
ATTAAGGGGAGGCTGGGCGCGGTAGCTICACACCTTIATAATCCCAAAGTIGCTGGGATTACAGGCGTIGAGCC
ACCGCGCCCGGCCAGCAACTAATATTICTAATIGAACTAAAGCACAGGATGCCAATTITACAATCCITAGAC
CAAAGAGTCACTGATGTCICCACCAGATAAGAGGAAAGCATCAGGCTAGGCATAGTIGGCTCACACCTGTA
ATCICAGCACTITGGGAGGCTGAGGCAGGCAGATCACATGAGCCCAGGAGTITTIGAGACTGGCCTIGGGCAA
CATGGTGAAACCCIGICTICTAAAATAAAAACTAAACTAAAAAAACTTITTTAAAAAGGCAGTGGGGAGCAT
CAGAACCAGCICAACAGTITGICTACTIGTCCGGICCCAGAGAAACTCAAGATTICTAGCAAGCCCCTIGTG
TGGGGCTIIGGGTIGGGACATGAGGCTGCTGCTIGGAGCTTACTCTIGCAACTGTITCICCAAATGCCAGGTA
TATGAAGACCTGAGGTIATAAGCTCICGCTAGAGTTICCCCAGTGGCTACCCTTACAATGCGCCCACAGIGA
AGTICCICACGCCCIGCTATCACCCCAACGTGGACACCCAGGGTAACATATGCCIGGACATCCTIGAAGGA
AAAGTGGICTGCCCIGTATGATGICAGGACCATTCIGCTCTICCATCCAGAGCCTICTAGGAGAACCCAAC
ATTGATAGTICCCITGAACACACATGCIGCCGAGCTICTIGGAAAAACCCCACAGCTTIITAAGAAGTACCIGC
AAGAAACCTACTICAAAGCAGGTCACCAGCCAGGAGCCCTGACCCAGGCTGCCCAGCCTIGICCTIGIGICG
TCTITITAATTITITCCITAGATGGICIGICCITITTIIGIGATTTICIGTATAGGACTCTITTATCTIGAGCIG
TGGIATTITITITGITITIGITTITIGICITITAAATTAAGCCTCGGTIGAGCCCTIGTATATTAAATAAATGCA
TTTITGICCTITITITTAAAAAAAANATAAAAANAAAANAAAAAAANAAAAAAAAAANANAAAARNAANAARAAAA
A
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[32] Atleast 40, at least 41, at least 42, at least 43, at least 44, at least 46 or all 46 of the

genes in Table 1 can be utilized in the methods of the present invention. Preferably, the

expression of each of the 46 genes is determined in a biological sample. The prototypical

gene expression profiles (i.e. centroid) of the four intrinsic subtypes were pre-defined from a

training set of FFPE breast tumor samples using hierarchical clustering analysis of gene

expression data. A heatmap of the prototypical gene expression profiles (i.e. centroids) of

these four subtypes is shown in Figure 1, where the level of expression is illustrated by the

heatmap. Table 3 shows the actual values.

[33] Table 3.

Tumor Subtype Centroids for Comparison to a Sample
Target Gene Basal-like Her2-enriched ITuminal A Tuminal B
ACTR3B -0.2052 -0.7965 -0.2790 -0.4380
ANLN 1.0227 0.5006 -0.7289 0.1149
BAG1 -0.4676 -0.3132 0.4716 0.5879
BCL2 -0.7365 -0.7237 0.7234 0.6363
BLVRA -0.8761 0.2270 0.1628 0.7138
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CCNE1
CDC20
CDC6
CDCA1
CDH3
CENPF
CEP55
CXXC5
EGFR
ERBB2
ESR1
EXO1
FGFR4
FOXA1
FOXC1
GPR160
KIF2C
KNTC2
KRT14
KRT17
KRT5
MAPT
MDM2
MELK
MIA
MKI67
MLPH
MMP11
MYC
NAT1
ORC6L
PGR
PHGDH
PTTG1
RRM2
SFRP1
SLC39A6
TMEM45B
TYMS
UBE2C
UBE2T

1.3100
1.0995
0.5817
0.9367
0.7639
1.0222
1.0442
-0.9732
0.3352
-0.7045
-1.1847
1.0546
-0.2073
-1.3590
1.0666
-1.0540
0.9242
1.1373
0.4759
0.6863
0.7136
-1.1343
-0.7498
1.0209
1.2408
1.0446
-1.4150
-0.1295
0.5639
-0.9711
1.0086
-0.9216
09192
0.9541
0.7895
0.7694
-0.9992
-1.0721
0.9823
0.8294
0.6258

0.2201
0.1445
0.6601
0.1623
0.0144
0.2944
0.4881
0.1866
-0.1326
1.4182
-0.4926
0.4317
1.4562
0.5726
-0.7362
0.5524
0.1104
0.2266
-0.5269
-0.3777
-0.4146
-0.2711
-0.4855
0.2678
-0.5475
0.4630
04842
0.5220
-0.9904
-0.2708
0.5152
-0.5755
0.0322
0.2079
0.6336
-0.8271
-0.4573
0.7926
-0.0960
0.3358
0.0617

-0.6231
-1.0518
-0.7032
-0.4509
-0.0502
-0.5657
-0.6365
0.5687
-0.0011
0.2420
0.7177
-0.7259
0.1707
0.7131
-0.4078
0.6032
-1.1001
-0.7593
0.8187
0.6149
0.5832
1.0957
-0.1788
-0.8016
0.3289
-0.6717
0.8829
0.3402
-0.3015
1.2256
-1.0385
1.2061
-0.5194
-1.1207
-0.8099
0.2617
0.6607
0.3190
-0.8593
-1.0141
-0.8652

-0.2729
-0.1173
0.3134
0.2692
-1.0229
0.2437
0.2921
0.9463
-0.9755
0.1978
1.0101
0.2559
-0.2223
0.7963
-0.9877
0.7305
-0.2771
0.1656
-0.8879
-1.1415
-0.9462
0.8372
0.2397
0.1012
-0.6320
0.3161
0.8194
0.5653
-0.2791
0.9576
-0.0336
0.9278
-0.5371
0.1052
0.3228
-1.0846
0.9222
0.2016
0.1827
0.0608
-0.0487
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[34]  After performing the Breast Cancer Intrinsic Subtyping test with a test breast cancer

tumor sample and the reference sample provided as part of the test kit, a computational

algorithm based on a Pearson’s correlation compares the normalized and scaled gene

expression profile of the NANOA46 intrinsic gene set of the test sample to the prototypical

expression signatures of the four breast cancer intrinsic subtypes. The intrinsic subtype
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analysis is determined by determining the expression of a NANOSOQ set of genes (which is
determining the expression of the NANO46 set of genes and further includes determining the
expression of MYBL2, BIRCS, GRB7 and CCNB1) and the risk of recurrence (“ROR”) is
determined using the NANO46 set of genes). Specifically, the intrinsic subtype is identified
by comparing the expression of the NANOS5O0 set of genes in the biological sample with the
expected expression profiles for the four intrinsic subtypes. The subtype with the most
similar expression profile is assigned to the biological sample. The ROR score is an integer
value on a 0-100 scale that is related to an individual patient’s probability of distant
recurrence within 10 years for the defined intended use population. The ROR score is
calculated by comparing the expression profiles of the NANO46 genes in the biological
sample with the expected profiles for the four intrinsic subtypes, as described above, to
calculate four different correlation values. These correlation values are then combined with a
proliferation score (and optionally one or more clinicopathological variables, such as tumor
size) to calculate the ROR score. Preferably, the ROR score is calculated by comparing only
the expression profiles of the NANO46 genes.

[35] Figure 6 provides a schematic of the specific algorithm transformations. The tumor
sample is assigned the subtype with the largest positive correlation to the sample. Kaplan
Meier survival curves generated from a training set of untreated breast cancer patients
demonstrate that the intrinsic subtypes are a prognostic indicator of recurrence free survival
(RFS) in this test population, which includes both estrogen receptor positive/negative and
HER?2 positive/negative patients, Figure 2.

[36] Independent testing on a cohort of node negative, estrogen receptor positive patients
treated with tamoxifen shows predominantly Luminal A and B subtype patients with Luminal
A patients exhibiting better outcome than Luminal B patients, Figure 3. The outcome of
Luminal A patients is expected to improve even further using clinical trial specimens that use
more modern treatment regimens (i.e. aromatase inhibitors) and have better adherence to
therapy which will improve outcome

[37] 'The training set of FFPE breast tumor samples, which had well defined clinical
characteristics and clinical outcome data, were used to establish a continuous Risk of
Recurrence (ROR) score. The score is calculated using coefficients from a Cox model that
includes correlation to each intrinsic subtype, a proliferation score (mean gene expression of

a subset of 18 of the 46 genes), and tumor size, Table 4.
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Table 4. Coefficients to calculate ROR-PT (equation 1)
Test Variables CoefTicient

Basal-like Pearson’s correlation (A) - 0.0067
Her2-enriched Pearson’s correlation (B) 0.4317
Luminal A Pearson’s correlation (C) -0.3172
Luminal B Pearson’s correlation (D) 0.4894
Proliferation Score (E) 0.1981

Tumor Size (F) 0.1133

[38] The test variables in Table 4 are multiplied by the corresponding coefficients and
summed to produce a risk score (“ROR-PT”).

[39] ROR-PT equation = -0.0067*A + 0.4317*B + -0.3172*C + 0.4894*D + 0.1981*E +
0.1133*F

[40] In previous studies, the ROR score provided a continuous estimate of the risk of
recurrence for ER-positive, node-negative patients who were treated with tamoxifen for 5
years (Nielsen et al. Clin. Cancer Res., 16(21):5222-5232 (2009)). 'This result was verified
on ER-positive, node-negative patients from the same cohort, Figure 4. The ROR score also
exhibited a statistically significant improvement over a clinical model based in determining
RIS within this test population providing further evidence of the improved accuracy of this
decision making tool when compared to traditional clinicopathological measures (Nielsen et
al. Clin. Cancer Res., 16(21):5222-5232 (2009)).

[41] The gene set contains many genes that are known markers for proliferation. The
methods of the present invention provide for the determination of subsets of genes that
provide a proliferation signature. The methods of the present invention can include
determining the expression of at least one of, a combination of, or each of, a 18-gene subset
of the NANO46 intrinsic genes selected from ANLN, CCNE1, CDC20, CDC6, CDCAL,
CENPF, CEP55, EXO1, KIF2C, KNTC2, MELK, MKI67, ORC6L, PTTG1, RRM2, TYMS,
UBE2C and/or UBE2T. Preferably, the expression of each of the 18-gene subset of the
NANOA46 gene set is determined to provide a proliferation score. The expression of one or
more of these genes may be determined and a proliferation signature index can be generated
by averaging the normalized expression estimates of one or more of these genes in a sample.
The sample can be assigned a high proliferation signature, a moderate/intermediate
proliferation signature, a low proliferation signature or an ultra-low proliferation signature.
Methods of determining a proliferation signature from a biological sample are as described in

Nielsen ef al. Clin. Cancer Res., 16(21):5222-5232 (2009) and supplemental online material
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(these documents are incorporated herein, by reference, in their entireties).

[42] Description of Intrinsic Subtype Biology

[43] Luminal subtypes: The most common subtypes of breast cancer are the luminal
subtypes, Luminal A and Luminal B. Prior studies suggest that luminal A comprises
approximately 30% to 40% and luminal B approximately 20% of all breast cancers, but they
represent over 90 % of hormone receptor positive breast cancers (Nielsen et al. Clin. Cancer
Res., 16(21):5222-5232 (2009)). The gene expression pattern of these subtypes resembles
the luminal epithelial component of the breast. These tumors are characterized by high
expression of estrogen receptor (ER), progesterone receptor (PR), and genes associated with
ER activation, such as LIV1, GATA3, and cyclin D1, as well as expression of luminal
cytokeratins 8 and 18 (Lisa Carey & Charles Perou (2009). Gene Arrays, Prognosis, and
Therapeutic Interventions. Jay R. Harris et al. (4th ed.), Diseases of the breast (pp. 458-472).
Philadelphia, PA: Lippincott Williams & Wilkins).

[44] Luminal A: Luminal A (LumA) breast cancers exhibit low expression of genes
associated with cell cycle activation and the ERBB2 cluster resulting in a better prognosis
than Luminal B. The Luminal A subgroup has the most favorable prognosis of all subtypes
and is enriched for endocrine therapy-responsive tumors.

[45] Luminal B: Luminal B (LumB) breast cancers also express ER and ER-associated
genes. Genes associated with cell cycle activation are highly expressed and this tumor type
can be HER2(+) (~20%) or HER2(-). The prognosis is unfavorable (despite ER expression)
and endocrine therapy responsiveness is generally diminished relative to LumA.

[46] HER2-enriched: The HER2-enriched subtype is generally ER-negative and is HER2-
positive in the majority of cases with high expression of the ERBB2 cluster, including
ERBB2 and GRB7. Genes associated with cell cycle activation are highly expressed and
these tumors have a poor outcome.

[47] Basal-like: The Basal-like subtype is generally ER-negative, is almost always
clinically HER2-negative and expresses a suite of “basal” biomarkers including the basal
epithelial cytokeratins (CK) and epidermal growth factor receptor (EGFR). Genes associated
with cell cycle activation are highly expressed.

[48]1 Clinical variables

[49] 'The NANO46 classification model described herein may be further combined with
information on clinical variables to generate a continuous risk of recurrence (ROR) predictor.
As described herein, a number of clinical and prognostic breast cancer factors are known in

the art and are used to predict treatment outcome and the likelihood of disease recurrence.
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Such factors include, for example, lymph node involvement, tumor size, histologic grade,
estrogen and progesterone hormone receptor status, HER-2 levels, and tumor ploidy. In one
embodiment, risk of recurrence (ROR) score is provided for a subject diagnosed with or
suspected of having breast cancer. This score uses the NANO46 classification model in
combination with clinical factors of lymph node status (N) and tumor size (T). Assessment
of clinical variables is based on the American Joint Committee on Cancer (AJCC)
standardized system for breast cancer staging. In this system, primary tumor size is
categorized on a scale of 0-4 (TO: no evidence of primary tumor; T1: <2 cm; T2: >2 cm - <
Scm; T3 : > 5 cm; T4: tumor of any size with direct spread to chest wall or skin). Lymph
node status is classified as NO-N3 (NO: regional lymph nodes are free of metastasis; NI :
metastasis to movable, same-side axillary lymph node(s); N2: metastasis to same-side lymph
node(s) fixed to one another or to other structures; N3: metastasis to same-side lymph nodes
beneath the breastbone). Methods of identifying breast cancer patients and staging the
disease are well known and may include manual examination, biopsy, review of patient's
and/or family history, and imaging techniques, such as mammography, magnetic resonance
imaging (MRI), and positron emission tomography (PET).

[50]1 Sample Source

[51] In one embodiment of the present disclosure, breast cancer subtype is assessed
through the evaluation of expression patterns, or profiles, of the intrinsic genes listed in Table
1 in one or more subject samples. For the purpose of discussion, the term subject, or subject
sample, refers to an individual regardless of health and/or disease status. A subject can be a
subject, a study participant, a control subject, a screening subject, or any other class of
individual from whom a sample is obtained and assessed in the context of the disclosure.
Accordingly, a subject can be diagnosed with breast cancer, can present with one or more
symptoms of breast cancer, or a predisposing factor, such as a family (genetic) or medical
history (medical) factor, for breast cancer, can be undergoing treatment or therapy for breast
cancer, or the like. Alternatively, a subject can be healthy with respect to any of the
aforementioned factors or criteria. It will be appreciated that the term "healthy" as used
herein, is relative to breast cancer status, as the term "healthy" cannot be defined to
correspond to any absolute evaluation or status. Thus, an individual defined as healthy with
reference to any specified disease or disease criterion, can in fact be diagnosed with any other
one or more diseases, or exhibit any other one or more disease criterion, including one or
more cancers other than breast cancer. However, the healthy controls are preferably free of

any cancer.
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[52] In particular embodiments, the methods for predicting breast cancer intrinsic subtypes
include collecting a biological sample comprising a cancer cell or tissue, such as a breast
tissue sample or a primary breast tumor tissue sample. By "biological sample" is intended
any sampling of cells, tissues, or bodily fluids in which expression of an intrinsic gene can be
detected. Examples of such biological samples include, but are not limited to, biopsies and
smears. Bodily fluids useful in the present disclosure include blood, lymph, urine, saliva,
nipple aspirates, gynecological fluids, or any other bodily secretion or derivative thereof.
Blood can include whole blood, plasma, serum, or any derivative of blood. In some
embodiments, the biological sample includes breast cells, particularly breast tissue from a
biopsy, such as a breast tumor tissue sample. Biological samples may be obtained from a
subject by a variety of techniques including, for example, by scraping or swabbing an area,
by using a needle to aspirate cells or bodily fluids, or by removing a tissue sample (i.e.,
biopsy). Methods for collecting various biological samples are well known in the art. In
some embodiments, a breast tissue sample is obtained by, for example, fine needle aspiration
biopsy, core needle biopsy, or excisional biopsy. Fixative and staining solutions may be
applied to the cells or tissues for preserving the specimen and for facilitating examination.
Biological samples, particularly breast tissue samples, may be transferred to a glass slide for
viewing under magnification. In one embodiment, the biological sample is a formalin-fixed,
paraffin-embedded breast tissue sample, particularly a primary breast tumor sample. In
various embodiments, the tissue sample is obtained from a pathologist-guided tissue core
sample.

[531 Expression Profiling

[54] In various embodiments, the present disclosure provides methods for classifying,
prognosticating, or monitoring breast cancer in subjects. In this embodiment, data obtained
from analysis of intrinsic gene expression is evaluated using one or more pattern recognition
algorithms. Such analysis methods may be used to form a predictive model, which can be
used to classify test data. For example, one convenient and particularly effective method of
classification employs multivariate statistical analysis modeling, first to form a model (a
"predictive mathematical model") using data ("modeling data") from samples of known
subtype (e.g., from subjects known to have a particular breast cancer intrinsic subtype:
LumA, LumB, Basal-like, HER2-enriched, or normal-like), and second to classify an
unknown sample (e.g., "test sample") according to subtype. Pattern recognition methods
have been used widely to characterize many different types of problems ranging, for

example, over linguistics, fingerprinting, chemistry and psychology. In the context of the
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methods described herein, pattern recognition is the use of multivariate statistics, both
parametric and non-parametric, to analyze data, and hence to classify samples and to predict
the value of some dependent variable based on a range of observed measurements. There are
two main approaches. One set of methods is termed "unsupervised" and these simply reduce
data complexity in a rational way and also produce display plots which can be interpreted by
the human eye. However, this type of approach may not be suitable for developing a clinical
assay that can be used to classify samples derived from subjects independent of the initial
sample population used to train the prediction algorithm.

[55] 'The other approach is termed "supervised" whereby a training set of samples with
known class or outcome is used to produce a mathematical model which is then evaluated
with independent validation data sets. Here, a "training set" of intrinsic gene expression data
is used to construct a statistical model that predicts correctly the "subtype" of each sample.
This training set is then tested with independent data (referred to as a test or validation set) to
determine the robustness of the computer-based model. These models are sometimes termed
"expert systems," but may be based on a range of different mathematical procedures.
Supervised methods can use a data set with reduced dimensionality (for example, the first
few principal components), but typically use unreduced data, with all dimensionality. In all
cases the methods allow the quantitative description of the multivariate boundaries that
characterize and separate each subtype in terms of its intrinsic gene expression profile. It is
also possible to obtain confidence limits on any predictions, for example, a level of
probability to be placed on the goodness of fit. The robustness of the predictive models can
also be checked using cross-validation, by leaving out selected samples from the analysis.
[56] 'The NANOA46 classification model described herein is based on the gene expression
profile for a plurality of subject samples using the intrinsic genes listed in Table 1. The
plurality of samples includes a sufficient number of samples derived from subjects belonging
to each subtype class. By "sufficient samples" or "representative number" in this context is
intended a quantity of samples derived from each subtype that is sufficient for building a
classification model that can reliably distinguish each subtype from all others in the group. A
supervised prediction algorithm is developed based on the profiles of objectively-selected
prototype samples for "training" the algorithm. The samples are selected and subtyped using
an expanded intrinsic gene set according to the methods disclosed in International Patent
Publication WO 2007/061876 and US Patent Publication No. 2009/0299640, which is herein
incorporated by reference in its entirety. Alternatively, the samples can be subtyped

according to any known assay for classifying breast cancer subtypes. After stratifying the
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training samples according to subtype, a centroid-based prediction algorithm is used to
construct centroids based on the expression profile of the intrinsic gene set described in Table
1.

[57] In one embodiment, the prediction algorithm is the nearest centroid methodology
related to that described in Narashiman and Chu (2002) PNAS 99:6567-6572, which is herein
incorporated by reference in its entirety. In the present disclosure, the method computes a
standardized centroid for each subtype. This centroid is the average gene expression for each
gene in each subtype (or "class") divided by the within-class standard deviation for that gene.
Nearest centroid classification takes the gene expression profile of a new sample, and
compares it to each of these class centroids. Subtype prediction is done by calculating the
Spearman's rank correlation of each test case to the five centroids, and assigning a sample to
a subtype based on the nearest centroid.

[58] Detection of intrinsic gene expression

[59] Any methods available in the art for detecting expression of the intrinsic genes listed
in Table 1 are encompassed herein. By "detecting expression” is intended determining the
quantity or presence of an RNA transcript or its expression product of an intrinsic gene.
Methods for detecting expression of the intrinsic genes of the disclosure, that is, gene
expression profiling, include methods based on hybridization analysis of polynucleotides,
methods based on sequencing of polynucleotides, immunohistochemistry methods, and
proteomics-based methods. The methods generally detect expression products (e.g., mRNA)
of the intrinsic genes listed in Table 1. In preferred embodiments, PCR-based methods, such
as reverse transcription PCR (RT-PCR) (Weis et al., TIG 8:263- 64, 1992), and array-based
methods such as microarray (Schena et al., Science 270:467- 70, 1995) are used. By
"microarray" is intended an ordered arrangement of hybridizable array elements, such as, for
example, polynucleotide probes, on a substrate. The term "probe" refers to any molecule that
is capable of selectively binding to a specifically intended target biomolecule, for example, a
nucleotide transcript or a protein encoded by or corresponding to an intrinsic gene. Probes
can be synthesized by one of skill in the art, or derived from appropriate biological
preparations. Probes may be specifically designed to be labeled. Examples of molecules that
can be utilized as probes include, but are not limited to, RNA, DNA, proteins, antibodies, and
organic molecules.

[60] Many expression detection methods use isolated RNA. The starting material is
typically total RNA isolated from a biological sample, such as a tumor or tumor cell line, and

corresponding normal tissue or cell line, respectively. If the source of RNA is a primary
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tumor, RNA (e.g., mRNA) can be extracted, for example, from frozen or archived paraffin-
embedded and fixed (e.g., formalin-fixed) tissue samples (e.g., pathologist-guided tissue core
samples).

[61] General methods for RNA extraction are well known in the art and are disclosed in
standard textbooks of molecular biology, including Ausubel ef al., ed., Current Protocols in
Molecular Biology, John Wiley & Sons, New York 1987-1999. Methods for RNA extraction
from paraffin embedded tissues are disclosed, for example, in Rupp and Locker, Lab Invest.
56:A67, (1987); and De Andres et al. Biotechniques 18:42-44, (1995). In particular, RNA
isolation can be performed using a purification kit, a buffer set and protease from commercial
manufacturers, such as Qiagen (Valencia, CA), 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, Wis.) and Paraffin Block
RNA Isolation Kit (Ambion, Austin, TX). Total RNA from tissue samples can be isolated,
for example, using RNA Stat-60 (Tel-Test, Friendswood, TX). Total RNA from FFPE can be
isolated, for example, using High Pure FFPE RNA Microkit, Cat No. 04823125001 (Roche
Applied Science, Indianapolis, IN). RNA prepared from a tumor can be isolated, for
example, by cesium chloride density gradient centrifugation. Additionally, large numbers of
tissue samples can readily be processed using techniques well known to those of skill in the
art, such as, for example, the single-step RNA isolation process of Chomczynski (U.S. Pat.
No. 4,843,155).

[62] Isolated RNA can be used in hybridization or amplification assays that include, but
are not limited to, PCR analyses and probe arrays. One method for the detection of RNA
levels involves contacting the isolated RNA with a nucleic acid molecule (probe) that can
hybridize to the mRNA encoded by the gene being detected. The nucleic acid probe can be,
for example, a full-length cDNA, or a portion thereof, such as an oligonucleotide of at least 7,
15, 30, 60, 100, 250, or 500 nucleotides in length and sufficient to specifically hybridize
under stringent conditions to an intrinsic gene of the present disclosure, or any derivative
DNA or RNA. Hybridization of an mRNA with the probe indicates that the intrinsic gene in
question is being expressed.

[63] In one embodiment, the mRNA is immobilized on a solid surface and contacted with
a probe, for example by running the isolated mRNA on an agarose gel and transferring the
mRNA from the gel to a membrane, such as nitrocellulose. In an alternative embodiment, the

probes are immobilized on a solid surface and the mRNA is contacted with the probes, for
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example, in an Agilent gene chip array. A skilled artisan can readily adapt known mRNA
detection methods for use in detecting the level of expression of the intrinsic genes of the
present disclosure.

[64] An alternative method for determining the level of intrinsic gene expression product
in a sample involves the process of nucleic acid amplification, for example, by RT-PCR (U.S.
Pat. No. 4,683,202), ligase chain reaction (Barany, PNAS USA 88: 189-93, (1991)), self
sustained sequence replication (Guatelli et al., Proc. Natl. Acad. Sci USA 87: 1874-78,
(1990)), transcriptional amplification system (Kwoh ef al., Proc. Natl. Acad. ScL. USA 86:
1173-77, (1989)), Q-Beta Replicase (Lizardi et al., Bio/Technology 6:1197, (1988)), rolling
circle replication (U.S. Pat. No. 5,854,033), or any other nucleic acid amplification method,
followed by the detection of the amplified molecules using techniques well known to those of
skill in the art. These detection schemes are especially useful for the detection of nucleic acid
molecules if such molecules are present in very low numbers.

[65] In particular aspects of the disclosure, intrinsic gene expression is assessed by
quantitative RT-PCR. Numerous different PCR or QPCR protocols are known in the art and
exemplified herein below and can be directly applied or adapted for use using the presently-
described compositions for the detection and/or quantification of the intrinsic genes listed in
Table 1. Generally, in PCR, a target polynucleotide sequence is amplified by reaction with at
least one oligonucleotide primer or pair of oligonucleotide primers. The primer(s) hybridize
to a complementary region of the target nucleic acid and a DNA polymerase extends the
primer(s) to amplify the target sequence. Under conditions sufficient to provide polymerase-
based nucleic acid amplification products, a nucleic acid fragment of one size dominates the
reaction products (the target polynucleotide sequence which is the amplification product).
The amplification cycle is repeated to increase the concentration of the single target
polynucleotide sequence. The reaction can be performed in any thermocycler commonly
used for PCR. However, preferred are cyclers with real time fluorescence measurement
capabilities, for example, SMARTCYCLER® (Cepheid, Sunnyvale, CA), ABI PRISM
7700® (Applied Biosystems, Foster City, Calif.), ROTOR- GENE™ (Corbett Research,
Sydney, Australia), LIGHTCYCLER® (Roche Diagnostics Corp, Indianapolis, Ind.),
ICYCLER® (Biorad Laboratories, Hercules, Calif.) and MX4000® (Stratagene, La Jolla,
Calif).

[66] In another embodiment of the disclosure, microarrays are used for expression
profiling. Microarrays are particularly well suited for this purpose because of the

reproducibility between different experiments. DNA microarrays provide one method for the
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simultaneous measurement of the expression levels of large numbers of genes. Each array
consists of a reproducible pattern of capture probes attached to a solid support. Labeled RNA
or DNA is hybridized to complementary probes on the array and then detected by laser
scanning. Hybridization intensities for each probe on the array are determined and converted
to a quantitative value representing relative gene expression levels. See, for example, U.S.
Pat. Nos. 6,040,138, 5,800,992 and 6,020,135, 6,033,860, and 6,344,316. High-density
oligonucleotide arrays are particularly useful for determining the gene expression profile for a
large number of RNAs in a sample.

[67] In a preferred embodiment, the nCounter® Analysis system is used to detect intrinsic
gene expression. The basis of the nCounter® Analysis system is the unique code assigned to
each nucleic acid target to be assayed (International Patent Application Publication No. WO
08/124847, US Patent No. 8,415,102 and Geiss ef al. Nature Biotechnology. 2008. 26(3):
317-325; the contents of which are each incorporated herein by reference in their entireties).
The code is composed of an ordered series of colored fluorescent spots which create a unique
barcode for each target to be assayed. A pair of probes is designed for each DNA or RNA
target, a biotinylated capture probe and a reporter probe carrying the fluorescent barcode.
This system is also referred to, herein, as the nanoreporter code system.

[68] Specific reporter and capture probes are synthesized for each target. Briefly,
sequence-specific DNA oligonucleotide probes are attached to code-specific reporter
molecules. Preferably, each sequence specific reporter probe comprises a target specifc
sequence capable of hybriding to no more than one NANO46 gene of Table 1 and optionally
comprises at least two, at least three, or at least four label attachment regions, said attachment
regions comprising one or more label monomers that emit light. Capture probes are made by
ligating a second sequence-specific DNA oligonucleotide for each target to a universal
oligonucleotide containing biotin. Reporter and capture probes are all pooled into a single
hybridization mixture, the “probe library”. Preferably, the probe library comprises a probe
pair (a capture probe and reporter) for each of the NANO46 genes in Table 1.

[69] The relative abundance of each target is measured in a single multiplexed
hybridization reaction. The method comprises contacting a biological sample with a probe
library, the library comprising a probe pair for the NANO46 genes in Table 1, such that the
presence of the target in the sample creates a probe pair — target complex. The complex is
then purified. More specifically, the sample is combined with the probe library, and
hybridization occurs in solution. After hybridization, the tripartite hybridized complexes

(probe pairs and target) are purified in a two-step procedure using magnetic beads linked to
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oligonucleotides complementary to universal sequences present on the capture and reporter
probes. This dual purification process allows the hybridization reaction to be driven to
completion with a large excess of target-specific probes, as they are ultimately removed, and,
thus, do not interfere with binding and imaging of the sample. All post hybridization steps are
handled robotically on a custom liquid-handling robot (Prep Station, NanoString
Technologies).

[70] Purified reactions are deposited by the Prep Station into individual flow cells of a
sample cartridge, bound to a streptavidin-coated surface via the capture probe,
electrophoresed to elongate the reporter probes, and immobilized. After processing, the
sample cartridge is transferred to a fully automated imaging and data collection device
(Digital Analyzer, NanoString Technologies). The expression level of a target is measured by
imaging each sample and counting the number of times the code for that target is detected.
Data is output in simple spreadsheet format listing the number of counts per target, per
sample.

[71]  This system can be used along with nanoreporters. Additional disclosure regarding
nanoreporters can be found in International Publication No. WO 07/076129 and WO
07/076132, and US Patent Publication No. 2010/0015607 and 2010/0261026, the contents of
which are incorporated herein in their entireties. Further, the term nucleic acid probes and
nanoreporters can include the rationally designed (e.g. synthetic sequences) described in
International Publication No. WO 2010/019826 and US Patent Publication No.
2010/0047924, incorporated herein by reference in its entirety.

[72]1 Data processing

[73] Itis often useful to pre-process gene expression data, for example, by addressing
missing data, translation, scaling, normalization, weighting, efc. Multivariate projection
methods, such as principal component analysis (PCA) and partial least squares analysis
(PLS), are so-called scaling sensitive methods. By using prior knowledge and experience
about the type of data studied, the quality of the data prior to multivariate modeling can be
enhanced by scaling and/or weighting. Adequate scaling and/or weighting can reveal
important and interesting variation hidden within the data, and therefore make subsequent
multivariate modeling more efficient. Scaling and weighting may be used to place the data in
the correct metric, based on knowledge and experience of the studied system, and therefore
reveal patterns already inherently present in the data.

[74] If possible, missing data, for example gaps in column values, should be avoided.

However, if necessary, such missing data may replaced or "filled" with, for example, the
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mean value of a column ("mean fill"); a random value ("random fill"); or a value based on a
principal component analysis ("principal component fill").

[75] "Translation" of the descriptor coordinate axes can be useful. Examples of such
translation include normalization and mean centering. "Normalization" may be used to
remove sample-to-sample variation. For microarray data, the process of normalization aims
to remove systematic errors by balancing the fluorescence intensities of the two labeling
dyes. The dye bias can come from various sources including differences in dye labeling
efficiencies, heat and light sensitivities, as well as scanner settings for scanning two channels.
Some commonly used methods for calculating normalization factor include: (i) global
normalization that uses all genes on the array; (ii) housekeeping genes normalization that
uses constantly expressed housekeeping/invariant genes; and (iii) internal controls
normalization that uses known amount of exogenous control genes added during
hybridization (Quackenbush Nat. Genet. 32 (Suppl.), 496-501 (2002)). In one embodiment,
the intrinsic genes disclosed herein can be normalized to control housekeeping genes. For
example, the housekeeping genes described in U.S. Patent Publication 2008/0032293, which
is herein incorporated by reference in its entirety, can be used for normalization. Exemplary
housekeeping genes include MRPL19, PSMC4, SF3A1, PUML, ACTB, GAPD, GUSB,
RPLPO, and TFRC. It will be understood by one of skill in the art that the methods disclosed
herein are not bound by normalization to any particular housekeeping genes, and that any
suitable housekeeping gene(s) known in the art can be used.

[76] Many normalization approaches are possible, and they can often be applied at any of
several points in the analysis. In one embodiment, microarray data is normalized using the
LOWESS method, which is a global locally weighted scatter plot smoothing normalization
function. In another embodiment, qPCR data is normalized to the geometric mean of set of
multiple housekeeping genes.

[77] "Mean centering" may also be used to simplify interpretation. Usually, for each
descriptor, the average value of that descriptor for all samples is subtracted. In this way, the
mean of a descriptor coincides with the origin, and all descriptors are "centered" at zero. In
"unit variance scaling," data can be scaled to equal variance. Usually, the value of each
descriptor is scaled by 1/StDev, where StDeyv is the standard deviation for that descriptor for
all samples. "Pareto scaling" is, in some sense, intermediate between mean centering and unit
variance scaling. In pareto scaling, the value of each descriptor is scaled by 1/sqrt(StDev),
where StDev is the standard deviation for that descriptor for all samples. In this way, each

descriptor has a variance numerically equal to its initial standard deviation. The pareto
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scaling may be performed, for example, on raw data or mean centered data.

[78] "Logarithmic scaling" may be used to assist interpretation when data have a positive
skew and/or when data spans a large range, e.g., several orders of magnitude. Usually, for
each descriptor, the value is replaced by the logarithm of that value. In "equal range scaling,"
each descriptor is divided by the range of that descriptor for all samples. In this way, all
descriptors have the same range, that is, 1. However, this method is sensitive to presence of
outlier points. In "autoscaling," each data vector is mean centered and unit variance scaled.
This technique is a very useful because each descriptor is then weighted equally, and large
and small values are treated with equal emphasis. This can be important for genes expressed
at very low, but still detectable, levels.

[79] In one embodiment, data is collected for one or more test samples and classified using
the NANOA46 classification model described herein. When comparing data from multiple
analyses (e.g., comparing expression profiles for one or more test samples to the centroids
constructed from samples collected and analyzed in an independent study), it will be
necessary to normalize data across these data sets. In one embodiment, Distance Weighted
Discrimination (DWD) is used to combine these data sets together (Benito ef al. (2004)
Bioinformatics 20(1): 105-114, incorporated by reference herein in its entirety). DWD is a
multivariate analysis tool that is able to identify systematic biases present in separate data sets
and then make a global adjustment to compensate for these biases; in essence, each separate
data set is a multi-dimensional cloud of data points, and DWD takes two points clouds and
shifts one such that it more optimally overlaps the other.

[80] The methods described herein may be implemented and/or the results recorded using
any device capable of implementing the methods and/or recording the results. Examples of
devices that may be used include but are not limited to electronic computational devices,
including computers of all types. When the methods described herein are implemented
and/or recorded in a computer, the computer program that may be used to configure the
computer to carry out the steps of the methods may be contained in any computer readable
medium capable of containing the computer program. Examples of computer readable
medium that may be used include but are not limited to diskettes, CD- ROMs, DVDs, ROM,
RAM, and other memory and computer storage devices. The computer program that may be
used to configure the computer to carry out the steps of the methods and/or record the results
may also be provided over an electronic network, for example, over the internet, an intranet,
or other network.

[811 Calculation of risk of recurrence
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[82] Provided herein are methods for predicting breast cancer outcome within the context
of the intrinsic subtype and optionally other clinical variables. Outcome may refer to overall
or disease-specific survival, event-free survival, or outcome in response to a particular
treatment or therapy. In particular, the methods may be used to predict the likelihood of
long-term, disease-free survival. "Predicting the likelihood of survival of a breast cancer
patient” is intended to assess the risk that a patient will die as a result of the underlying breast
cancer. "Long-term, disease-free survival” is intended to mean that the patient does not die
from or suffer a recurrence of the underlying breast cancer within a period of at least five
years, or at least ten or more years, following initial diagnosis or treatment.

[83] In one embodiment, outcome is predicted based on classification of a subject
according to subtype. In addition to providing a subtype assignment, the NANO46
bioinformatics model provides a measurement of the similarity of a test sample to all four
subtypes which is translated into a Risk of Recurrence (ROR) score that can be used in any
patient population regardless of disease status and treatment options. The intrinsic subtypes
and ROR also have value in the prediction of pathological complete response in women
treated with, for example, necadjuvant taxane and anthracycline chemotherapy (Rouzier et
al., J Clin Oncol 23:8331-9 (2005), incorporated herein by reference in its entirety). Thus, in
various embodiments of the present disclosure, a risk of recurrence (ROR) model is used to
predict outcome. Using these risk models, subjects can be stratified into low, medium, and
high risk of recurrence groups. Calculation of ROR can provide prognostic information to
guide treatment decisions and/or monitor response to therapy.

[84] In some embodiments described herein, the prognostic performance of the NANO46-
defined intrinsic subtypes and/or other clinical parameters is assessed utilizing a Cox
Proportional Hazards Model Analysis, which is a regression method for survival data that
provides an estimate of the hazard ratio and its confidence interval. The Cox model is a well-
recognized statistical technique for exploring the relationship between the survival of a
patient and particular variables. This statistical method permits estimation of the hazard (i.e.,
risk) of individuals given their prognostic variables (e.g., intrinsic gene expression profile
with or without additional clinical factors, as described herein). The "hazard ratio” is the risk
of death at any given time point for patients displaying particular prognostic variables. See
generally Spruance et al., Antimicrob. Agents & Chemo. 48:2787-92 (2004).

[85] The NANO46 classification model described herein can be trained for risk of
recurrence using subtype distances (or correlations) alone, or using subtype distances with

clinical variables as discussed supra. In one embodiment, the risk score for a test sample is
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calculated using intrinsic subtype distances alone using the following equation:

[86] ROR =0.05*Basal + 0.1 I*Her2 + -0.25*LumA + 0.07*LumB + -0.1 1*Normal,
where the variables "Basal," "Her2," "LumA," "LumB," and "Normal" are the distances to the
centroid for each respective classifier when the expression profile from a test sample is
compared to centroids constructed using the gene expression data deposited with the Gene
Expression Omnibus (GEO).

[87] Risk score can also be calculated using a combination of breast cancer subtype and
the clinical variables tumor size (T) and lymph nodes status (N) using the following equation:
ROR (full) = 0.05*Basal + 0.1*Her2 + -0.19¥LumA + 0.05*LumB + - 0.09*Normal +
0.16*T + 0.08*N, again when comparing test expression profiles to centroids constructed
using the gene expression data deposited with GEO as accession number GSE2845.

[88] In yet another embodiment, risk score for a test sample is calculated using intrinsic
subtype distances alone using the following equation:

[89] ROR-S =0.05*Basal + 0.12*Her2 + -0.34*LumA + 0.0.23*LumB, where the
variables "Basal," "Her2," "LumA," and "LumB" are as described supra and the test
expression profiles are compared to centroids constructed using the gene expression data
deposited with GEO as accession number GSE2845. In yet another embodiment, risk score
can also be calculated using a combination of breast cancer subtype and the clinical variable
tumor size (1) using the following equation (where the variables are as described supra):
ROR-C =0.05*Basal + 0.1 1*Her2 + -0.23*LumA + 0.09*LumB + 0.17*T.

[90] In yet another embodiment, risk score for a test sample is calculated using intrinsic
subtype distances in combination with the proliferation signature (“Prolif”) using the
following equation:

[91] ROR-P =-0.001*Basal + 0.7*Her2 + -0.95*LumA + 0.49* LumB + 0.34*Prolif,
where the variables "Basal," "Her2," "LumA," "LumB" and “Prolif” are as described supra
and the test expression profiles are compared to centroids constructed using the gene
expression data deposited with GEO as accession number GSE2845.

[92] In yet another embodiment, risk score can also be calculated using a combination of
breast cancer subtype, proliferation signature and the clinical variable tumor size (T) using
the ROR-PT described in conjunction with Table 3 supra.

[93] Detection of Subtypes

[94] Immunohistochemistry for estrogen (ER), progesterone (PgR), HER2, and Ki67 was
performed concurrently on serial sections with the standard streptavidin—biotin complex

method with 3,3'-diaminobenzidine as the chromogen. Staining for ER, PgR, and HER2
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interpretation can be performed as described previously (Cheang et al., Clin Cancer Res.
2008;14(5):1368-1376.), however any method known in the art may be used.

[95] For example, a Ki67 antibody (clone SP6; ThermoScientific, Fremont, CA) can be
applied at a 1:200 dilution for 32 minutes, by following the Ventana Benchmark automated
immunostainer (Ventana, Tucson A7) standard Cell Conditioner 1 (CC1, a proprietary
buffer) protocol at 98°C for 30 minutes. An ER antibody (clone SP1; ThermoFisher
Scientific, Fremont CA) can be used at 1:250 dilution with 10-minute incubation, after an 8-
minute microwave antigen retrieval in 10 mM sodium citrate (pH 6.0). Ready-to-use PR
antibody (clone 1E2; Ventana) can be used by following the CC1 protocol as above. HER2
staining can be done with a SP3 antibody (ThermoFisher Scientific) at a 1:100 dilution after
antigen retrieval in 0.05 M Tris buffer (pH 10.0) with heating to 95°C in a steamer for 30
minutes. For HER?2 fluorescent in sifu hybridization (FISH) assay, slides can be hybridized
with probes to LSI (locus-specific identifier) HER2/neu and to centromere 17 by use of the
PathVysion HER-2 DNA Probe kit (Abbott Molecular, Abbott Park, IL.) according to
manufacturer's instructions, with modifications to pretreatment and hybridization as
previously described (Brown LA, Irving J, Parker R, ef al. Amplification of EMSY, a novel
oncogene on 11q13, in high grade ovarian surface epithelial carcinomas. Gynecol Oncol.
2006;100(2):264-270). Slides can then be counterstained with 4',6-diamidino-2-
phenylindole, stained material was visualized on a Zeiss Axioplan epifluorescent microscope,
and signals were analyzed with a Metafer image acquisition system (Metasystems,
Altlussheim, Germany). Biomarker expression from immunohistochemistry assays can then
be scored by two pathologists, who were blinded to the clinicopathological characteristics
and outcome and who used previously established and published criteria for biomarker
expression levels that had been developed on other breast cancer cohorts.

[96] Tumors were considered positive for ER or PR if immunostaining was observed in
more than 1% of tumor nuclei, as described previously. Tumors were considered positive for
HER? if immunostaining was scored as 3+ according to HercepTest criteria, with an
amplification ratio for fluorescent in situ hybridization of 2.0 or more being the cut point that
was used to segregate immunohistochemistry equivocal tumors (scored as 2+) (Yaziji, et al.,
JAMA, 291(16):1972-1977 (2004)). Ki67 was visually scored for percentage of tumor cell
nuclei with positive immunostaining above the background level by two pathologists.

[97] Other methods can also be used to detect subtypes. These techniques include ELISA,
Western blots, Northern blots, or FACS analysis.

[98] Kits
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[99] The present disclosure also describes kits useful for classifying breast cancer intrinsic
subtypes and/or providing prognostic information to identify risk of recurrence These kits
comprise a set of capture probes and/or primers specific for the intrinsic genes listed in Table
1. The kit may further comprise a computer readable medium.

[100] In one embodiment of the present disclosure, the capture probes are immobilized on
an array. By "array" is intended a solid support or a substrate with peptide or nucleic acid
probes attached to the support or substrate. Arrays typically comprise a plurality of different
capture probes that are coupled to a surface of a substrate in different, known locations. The
arrays of the disclosure comprise a substrate having a plurality of capture probes that can
specifically bind an intrinsic gene expression product. The number of capture probes on the
substrate varies with the purpose for which the array is intended. The arrays may be low-
density arrays or high-density arrays and may contain 4 or more, 8 or more, 12 or more, 16 or
more, 32 or more addresses, but will minimally comprise capture probes for the 46 intrinsic
genes listed in Table 1.

[101] Techniques for the synthesis of these arrays using mechanical synthesis methods are
described in, e.g., U.S. Patent No. 5,384,261, incorporated herein by reference in its entirety
for all purposes. The array may be fabricated on a surface of virtually any shape or even a
multiplicity of surfaces. Arrays may be probes (e.g., nucleic-acid binding probes) on beads,
gels, polymeric surfaces, fibers such as fiber optics, glass or any other appropriate substrate,
see U.S. Pat. Nos. 5,770,358, 5,789,162, 5,708,153, 6,040,193 and 5,800,992, each of which
is hereby incorporated in its entirety for all purposes. Arrays may be packaged in such a
manner as to allow for diagnostics or other manipulation on the device. See, for example,
U.S. Pat. Nos. 5,856,174 and 5,922,591 herein incorporated by reference.

[102] In another embodiment, the kit comprises a set of oligonucleotide primers sufficient
for the detection and/or quantitation of each of the intrinsic genes listed in Table 1. The
oligonucleotide primers may be provided in a lyophilized or reconstituted form, or may be
provided as a set of nucleotide sequences. In one embodiment, the primers are provided in a
microplate format, where each primer set occupies a well (or multiple wells, as in the case of
replicates) in the microplate. The microplate may further comprise primers sufficient for the
detection of one or more housekeeping genes as discussed infra. The kit may further
comprise reagents and instructions sufficient for the amplification of expression products
from the genes listed in Table 1.

[103] In order to facilitate ready access, e.g., for comparison, review, recovery, and/or

modification, the molecular signatures/expression profiles are typically recorded in a
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database. Most typically, the database is a relational database accessible by a computational
device, although other formats, e.g., manually accessible indexed files of expression profiles
as photographs, analogue or digital imaging readouts, spreadsheets, etc. can be used.
Regardless of whether the expression patterns initially recorded are analog or digital in
nature, the expression patterns, expression profiles (collective expression patterns), and
molecular signatures (correlated expression patterns) are stored digitally and accessed via a
database. Typically, the database is compiled and maintained at a central facility, with access
being available locally and/or remotely.

[104] Devices and Tests

[105] General - The NanoString nCounter Analysis System delivers direct, multiplexed
measurements of gene expression through digital readouts of the relative abundance of
hundreds of mRNA transcripts. The nCounter Analysis System uses gene-specific probe pairs
(Figure 7) that are mixed together to form a single reagent called a CodeSet. The probe pairs
hybridize directly to the mRNA sample in solution eliminating any enzymatic reactions that
might introduce bias in the results.

[106] After hybridization, all of the sample processing steps are automated on the nCounter
Prep Station. First, excess capture and reporter probes are removed (Figure 8) followed by
binding of the probe-target complexes to random locations on the surface of the nCounter
cartridge via a streptavidin-biotin linkage (Figure 9).

[107] Finally, probe/target complexes are aligned and immobilized (Figure 10) in the
nCounter Cartridge. The Reporter Probe carries the fluorescent signal; the Capture Probe
allows the complex to be immobilized for data collection. Up to 800 pairs of probes, each
specific to a particular gene, can be combined with a series of internal controls to form a
CodeSet.

[108] After sample processing has completed, cartridges are placed in the nCounter Digital
Analyzer for data collection. Each target molecule of interest is identified by the “color code”
generated by six ordered fluorescent spots present on the reporter probe. The Reporter Probes
on the surface of the cartridge are then counted and tabulated for each target molecule
(Figure 11).

[109] Reagents and Test Components - The Breast Cancer test will simultaneously measure

the expression levels of NANOA46 plus eight housekeeping genes in a single hybridization
reaction using an nCounter CodeSet designed specifically to those genes. Fach assay also
includes positive assay controls comprised of a linear titration of in vitro transcribed RNA

transcripts and corresponding probes, and a set of probes with no sequence homology to
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human RNA sequences which are used as negative controls. Each assay run includes a
reference sample consisting of in vitro transcribed RNA’s of the targets and housekeeping
genes for normalization purposes. The normalized gene expression profile of a breast tumor
sample is correlated to prototypical gene expression profiles of the four breast cancer intrinsic
subtypes (Luminal A, Luminal B, HER2-enriched, or Basal-like) that were identified from a
training set of breast tumors. The gene expression profile, in combination with selected
clinical variables, is used as part of a trained algorithm as a prognostic indicator of risk of
distant recurrence of breast cancer.

[110] Figure 12 outlines the assay processes associated with the nCounter Analysis System
Breast Cancer Test.

[111] FFPE Tissue Extraction - The Breast Cancer Test will use RNA extracted from

Formalin-fixed, Paraffin-embedded (FFPE) tissue that has been diagnosed as invasive
carcinoma of the breast. A pathologist first performs an H & E stain of a tumor section
mounted onto a slide to identify the region of viable invasive breast carcinoma containing
tumor content above a minimum threshold. The pathologist circles the region on the H & E
slide. The pathologist then mounts unstained tissue sections onto slides and marks the area of
the slides containing invasive tumor. For larger tumors (>100mm? of viable invasive
carcinoma on the H&FE slide), the test requires only a single 10pum section. For smaller
tumors (<100mm?), the test requires 3 sections. The identified region of viable invasive
breast carcinoma containing sufficient tumor content on the slides is macro-dissected prior to
RNA extraction. Procedures for shipping FI'PE tissue slides from the collection site to a
testing site will be defined as part of the procedure.

[112] Following extraction of total RNA and removal of genomic DNA, the optical density
is measured at wavelengths of 260 nm and 280 nm to determine both yield and purity. The
assay procedure requires an input range of 125-500ng of total RNA for the subsequent
hybridization step. NanoString plans to validate that this input range of RNA is sufficient to
reproducibly perform the assay on the nCounter Analysis System. Additionally, the RNA
quality will be measured using an OD 260/280 reading, with a target ratio of no less than 1.7
with an upper limit of 2.5. Procedures for storing RNA will be provided to the user so that
downstream processing can be performed at a later point in time if desired.

[113] Requirements for Spectrophotometer to measure yield and purity post RNA extraction

- RNA isolations from the FFPE sample result in a final sample volume of 30 pl.. This

volume is too low for the quantitation of nucleic acid abundance using absorbance
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measurements in a cuvette-type UV-Vis spectrophotometer; therefore, NanoString’s protocol
includes a step for quantitating total RNA using a low volume spectrophotometer such as the
NanoDrop™ spectrophotometer. NanoString will define performance specifications for the
spectrophotometer so that the range of RNA input recommended for the test is above the
limit of detection of the low volume spectrophotometer and is reproducibly measurable.
[114] Hybridization - For each set of up to 10 RNA samples, the user will pipette the
specified amount of RNA into separate tubes within a 12 reaction strip tube and add the
CodeSet and hybridization buffer. A reference sample is pipetted into the remaining two
tubes with CodeSet and hybridization buffer. The CodeSet consists of probes for each gene
that is targeted, additional probes for endogenous “housekeeping” normalization genes and
positive and negative controls. The probes within the CodeSet pertaining to each of these
genes within the four groups (target genes, housekeeping genes, and positive and negative
controls) are each assigned a unique code and are therefore individually identifiable within
each run. The reference sample consists of irn vitro transcribed RNA for the targeted genes
and housekeeping genes. Once the hybridization reagents are added to the respective tubes,
the user transfers the strip tube into a heated-lid heatblock for a specified period of time at a
set temperature.

[115] Requirement for Heat block with heated lid for hybridization step - The nCounter

assay includes an overnight hybridization under isothermal conditions. Because the
overnight hybridization is performed in a small volume at elevated temperature, care must be
taken to avoid evaporation. Many commercial PCR thermocyclers are equipped with heated
lids that will prevent the evaporation of small volumes of liquid. Because the assay does not
require any fine control of temperature ramping, any heat block with a programmable heated
lid and a block with dimensions that fit the NanoString tubes will work with the NanoString
assay. NanoString plans to provide specifications for heat blocks that meet the assay
requirements.

[116] Purification and Binding on the Prep Station - Upon completing hybridization, the

user will then transfer the strip tube containing the set of 10 assays and 2 reference samples
into the nCounter Prep Station along with the required prepackaged reagents and disposables
described in Table 1. The Prep Plates contain the necessary reagents for purification of
excess probes and binding to the cartridge (see section IIIC below for detailed description of
purification process). The prep plates are centrifuged in a swinging bucket centrifuge prior to
placement on the deck of the Prep Station. An automated purification process then removes

excess capture and reporter probe through two successive hybridization-driven magnetic bead
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capture steps. The nCounter Prep Station then transfers the purified target/probe complexes
into an nCounter cartridge for capture to a glass slide. Following completion of the run, the
user removes the cartridge from the Prep Station and seals it with an adhesive film.

[117] Imaging and Analysis on the Digital Analyzer - The sealed cartridge is then inserted
into the nCounter Digital Analyzer which counts the number of probes captured on the slide
for each gene, which corresponds to the amount of target in solution. Automated software
then checks thresholds for the housekeeping genes, reference sample, and positive and
negative controls to qualify each assay and ensure that the procedure was performed
correctly. The housekeeping genes provide a measure of RNA integrity, and the thresholds
indicate when a tested RNA sample is too degraded to be analyzed by the test due to
improper handling or storage of tissue or RNA (e.g. improper tumor fixation, FFFPE block
storage, RNA storage, RNA handling introducing RNase). The positive and negative assay
controls indicate a failure of the assay process (e.g. error in assay setup such as sample
mixing with CodeSet, or sample processing such as temperature). The signals of each sample
are next normalized using the housekeeping genes to control for input sample quality. The
signals are then normalized to the reference sample within each run to control for run-to-run
variations. The resulting normalized data is entered in the Breast Cancer Intrinsic Subtyping
algorithm to determine tumor intrinsic subtype, risk of relapse score, and risk classification.
[118] Instrumentation- The nCounter Analysis System is comprised of two instruments, the
nCounter Prep Station used for post-hybridization processing, and the Digital Analyzer used

for data collection and analysis.

[119] nCounter Prep Station - The nCounter Prep Station (Figure 13) is an automated fluid
handling robot that processes samples post-hybridization to prepare them for data collection
on the nCounter Digital Analyzer. Prior to processing on the Prep Station, total RNA
extracted from FFPE (Formalin-Fixed, Paraffin-Embedded) tissue samples is hybridized with
the NanoString Reporter Probes and Capture Probes according to the nCounter protocol
described above.

[120] Hybridization to the target RNA is driven by excess NanoString probes. To
accurately analyze these hybridized molecules they are first purified from the remaining
excess probes in the hybridization reaction. The Prep Station isolates the hybridized mRNA
molecules from the excess Reporter and Capture probes using two sequential magnetic bead
purification steps. These affinity purifications utilize custom oligonucleotide-modified
magnetic beads that retain only the tripartite complexes of mRNA molecules that are bound

to both a Capture probe and a Reporter probe.

68



WO 2013/177245 PCT/US2013/042157

[121] Next, this solution of tripartite complexes is washed through a flow cell in the
NanoString sample cartridge. One surface of this flow cell is coated with a polyethylene
glycol (PEG) hydrogel that is densely impregnated with covalently bound streptavidin. As
the solution passes through the flow cell, the tripartite complexes are bound to the
streptavidin in the hydrogel through biotin molecules that are incorporated into each Capture
probe. The PEG hydrogel acts not only to provide a streptavidin-dense surface onto which
the tripartite complexes can be specifically bound, but also inhibits the non-specific binding
of any remaining excess reporter probes.

[122] After the complexes are bound to the flow cell surface, an electric field is applied
along the length of each sample cartridge flow cell to facilitate the optical identification and
order of the fluorescent spots that make up each reporter probe. Because the reporter probes
are charged nucleic acids, the applied voltage imparts a force on them that uniformly
stretches and orients them along the electric field. While the voltage is applied, the Prep
Station adds an immobilization reagent that locks the reporters in the elongated configuration
after the field is removed. Once the reporters are immobilized the cartridge can be
transferred to the nCounter Digital Analyzer for data collection. All consumable
components and reagents required for sample processing on the Prep Station are provided in
the nCounter Master Kit. These reagents are ready to load on the deck of the nCounter Prep
Station which can process up to 10 samples and 2 reference samples per run in approximately
2.5 hours.

[123] nCounter Digital Analyzer - The nCounter Digital Analyzer (Figure 14) collects data

by taking images of the immobilized fluorescent reporters in the sample cartridge with a CCD
camera through a microscope objective lens. Because the fluorescent Reporter Probes are
small, single molecule barcodes with features of smaller than the wavelength of visible light,
the Digital Analyzer uses high magnification, diffraction limited imaging to resolve the
sequence of the spots in the fluorescent barcodes.

[124] The Digital Analyzer captures hundreds of consecutive fields-of-view (FOV) that can
each contain hundreds or thousands of discrete Reporter Probes. Each FOV is a combination
of four monochrome images captured at different wavelengths. The resulting overlay can be
thought of as a four-color image in blue, green, yellow, and red. Fach 4-color FOV is
processed in real time to provide a “count” for each fluorescent barcode in the sample.
Because each barcode specifically identifies a single mRNA molecule, the resultant data from
the Digital Analyzer is a precise measure of the relative abundance of each mRNA of interest

in a biological sample.
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[125] Software - The Prep Station and the Digital Analyzer are stand-alone units that do not
require connection to an external PC, but must be networked to one another using a Local
Area Network (LAN). The nCounter System software securely manages operations through
user accounts and permissions. Both instruments use setup and process wizards on an
embedded touch screen user interface to guide the user through the sample processing and
data collection steps of the assay. The user is led through the procedure by step-by-step
instructions on the Prep Station and Digital Analyzer. The instrument touch screen uses a
pressure sensitive method for controlling operations and enables the user to interact with the
system by touching a selection on the screen. Because the touchscreen provides a limited
human interface for data entry, the system also hosts a web-based application for user
accounts management, sample batch definition, and sample status tracking.

[126] When samples are processed, the system software tracks the user account and reagent
lots for each sample in a centralized data repository. After expression data for a sample is
acquired by the Digital Analyzer, it is first analyzed to ensure that all pre-specified quality
control metrics are met. The qualified data are then processed through a locked PAMS0
algorithm to generate a report containing intrinsic subtype and risk of recurrence (ROR)
score. The sample report is transferred to the central repository where it can be securely
accessed for download by a user with the correct permissions.

[127] The Breast Cancer Intrinsic Subtyping Algorithm - The nCounter system will be used

to identify the intrinsic subtype of an excised invasive carcinoma of the breast using a 50
gene classifier algorithm originally named the PAMS50 (Parker J.S., et al. Supervised Risk
Predictor of Breast Cancer Based on Intrinsic Subtypes. Journal of Clinical Oncology, 27:
1160-1167 (2009)). The gene expression profile will assign a breast cancer to one of four
molecular classes or intrinsic subtypes: Basal-like, Luminal A, LLuminal B, and HER2
enriched. A brief description of each subtype is provided below.

[128] Luminal subtypes: The most common subtypes of breast cancer are the luminal
subtypes in the hormone-receptor positive population, Luminal A and Luminal B. Prior
studies suggest that luminal A comprises approximately 30% to 40% and luminal B
approximately 20% of breast cancers” and over 90 % of hormone receptor-positive breast
cancers. The gene expression pattern of these subtypes resembles the luminal epithelial
component of the breast (Nielsen, TO et al. A comparison of PAMS5( intrinsic subtyping with
immunohistochemistry and clinical prognostic factors in tamoxifen-treated estrogen receptor
positive breast cancer. Clinical Cancer Research, 16:5222-5232 (2010)). These tumors are

characterized by high expression of estrogen receptor (ER), progesterone receptor (PR), and
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genes associated with ER activation” such as LIV1, GATA3, and cyclin D1, as well as
expression of luminal cytokeratins 8 and 18.

[129] Luminal A: Luminal A (LumA) breast cancers exhibit low expression of genes
associated with cell cycle activation and the ERBB2 cluster resulting in a better prognosis
than luminal B. The Luminal A subgroup has the most favorable prognosis of all subtypes
and is enriched for endocrine therapy-responsive tumors.

[130] Luminal B: Luminal B (LumB) breast cancers express ER and FR-associated genes,
but to a lower extent than LumA. Genes associated with cell cycle activation are highly
expressed and this tumor type can be HER2(+) or HER2(-). The prognosis is unfavorable
(despite ER expression) and endocrine therapy responsiveness is generally diminished
relative to LumA.

[131] Basal-like: The Basal-like subtype is generally ER-negative, is almost always
clinically HER2-negative and expresses a suite of “basal” biomarkers including the basal
epithelial cytokeratins (CK) and epidermal growth factor receptor (EGFR). Genes associated
with cell cycle activation are highly expressed.

[132] HER2-enriched: The HER2-enriched subtype is generally ER-negative and is HER2-
positive in the majority of cases with high expression of the ERBB2 cluster, including
ERBB2 and GRB7. Genes associated with cell cycle activation are highly expressed and
these tumors have a poor outcome.

[133] Cutoffs for the intrinsic subtyping algorithm are pre-defined from training sets that
defined the following: 1) intrinsic subtype centroids (i.e. the prototypical gene expression
profile of each subtype), 2) coefficients for Risk of Recurrence (ROR) score, and 3) risk
classification (Low/Intermediate/High). The intrinsic subtype centroids (Luminal A, Luminal
B, Her2-enriched, Basal-like) were trained using a clinically representative set of archived
FFPE breast tumor specimens collected from multiple sites. Hierarchical clustering analysis
of gene expression data from the FFPE breast tumor samples was combined with breast
tumor biology (i.e. gene expression of previously defined intrinsic subtypes) to define the
prototypical expression profile (i.e. centroid) of each subtype. A computational algorithm
correlates the normalized 50 gene expression profile of an unknown breast cancer tumor
sample to each of the prototypical expression signatures of the four breast cancer intrinsic
subtypes. The tumor sample is assigned the subtype with the largest positive correlation to
the sample.

[134] 304 unique tumor samples with well-defined clinical characteristics and clinical

outcome data were used to establish the ROR score. The ROR score is calculated using
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coefficients from a Cox model that includes the Pearson correlation (R) to each intrinsic
subtype, a proliferation score (P), and tumor size (T), as shown in the equation below.

ROR = aRyuma + bRiums + ¢Ruere + dRpasal + €P + 1T

[135] To classify tumor samples into specific risk groups (Low Risk/Intermediate Risk/High
Risk) based on their calculated ROR score, cutoffs were set based on probability of
recurrence free survival in a patient population consisting of hormone receptor positive, post-
menopausal patients treated with endocrine therapy alone.

[136] Anticipated Use of NanoString Breast Cancer Test in Clinical Practice - Oncologists

currently use a series of tests to develop a treatment protocol for breast cancer patients.
Included in these are the IHC / FISH tests such as ER/PR IHC and HER2 IHC / FISH, and
the Agendia MammaPrint® assay and the Genomic Health Oncotype Dx® test. These tests
offer the oncologist additional information regarding the patient’s prognosis and
recommended treatment regimens.

[137] These tests, however, have limitations. ER, PgR, and Her?2 testing is done locally by
pathologists and reference labs, but the challenges with widespread standardization of IHC
and FISH testing is well documented (Lester, J et al. Assessment of Tissue Estrogen and
Progesterone Receptor Levels: A Survey of Current Practice, Techniques, and Quantitation
Methods. The Breast Journal, 6:189-196 (2000); Wolff, A et al. American Society of Clinical
Oncology / College of American Pathologists Guideline Recommendations for Human
Epidermal Growth Factor Receptor 2 Testing in Breast Cancer. Archives of Pathology and
Laboratory Medicine, 131:18-43 (2007)). The MammaPrint test is FDA cleared for use only
with frozen or fresh-preserved tissue samples, yet most of the tumor samples collected in the
United States are FI'PE rather than fresh-frozen. This test is also not distributed and is only
available through the Agendia reference labs. The Oncotype Dx test can be used to predict
the risk of relapse for stage I/II, node negative, estrogen receptor-positive patients receiving
adjuvant Tamoxifen therapy as well as response to cyclophosphamide/methotrexate/5-
fluorouracil (CMF) chemotherapy. However this test is only offered as a lab-developed test
(LDT) through Genomic Health’s CLIA laboratory and is not FDA cleared for prognostic
use, or FDA approved for predicting chemotherapy response.

[138] NanoString envisions a model that would have the Breast Cancer test used in
conjunction with other sources of clinical data currently available to oncologists for breast
cancer prognosis in selected patient segments. The Breast Cancer Test would be an
additional source of prognostic information adding significant value to established clinical

parameters (i.e tumor size, nodal status) used by oncologists in managing a patient with
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breast cancer.

[139] Methods, Assays and Kits

[140] The methods, assays and kits of the present invention include a series of quality
control metrics that are automatically applied to each sample during analysis. These metrics
evaluate the performance of the assay to determine whether the results fall within expected
values. Upon successful analysis of these quality control metrics, the Assay gives the

following results:

The Intrinsic Subtype of the Luminal A

Breast Cancer Specimen Luminal B
HER2-Enriched
Basal-Like
Individual Estimate of the 0-100%
Probability of Distant

Recurrence within 10 years

Risk of Recurrence (ROR) Integer value on a 0-100 scale]
Score
Risk Category Low, Intermediate, High

[141] Intrinsic Subtypes

[142] The Intrinsic Subtype of a breast cancer tumor has been shown to be related to
prognosis in Farly Stage Breast Cancer. On average, patients with a Luminal A tumor have
significantly better outcomes than patients with Luminal B, HER2-Enriched, or Basal-like
tumors.

[143] The Intrinsic Subtype is identified by comparing the gene expression profile of 50
genes in an unknown sample with the expected expression profiles for the four intrinsic
subtypes. The subtype with the most similar profile is assigned to the unknown sample.
[144] 'The most common subtypes of breast cancer are the luminal subtypes, Luminal A
(LumA) and Luminal B (LumB). Prior studies suggest that Luminal A comprises
approximately 30% to 40% and Luminal B approximately 20% of breast cancers. However,
greater than 90% of hormone-receptor positive patients have luminal tumors. The gene
expression pattern of these subtypes resembles the luminal epithelial component of the breast
tissue. These tumors are characterized by high expression of estrogen receptor (ER),

progesterone receptor (PR), and genes associated with ER activation, such as LIV1, GATA3,
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and cyclin D1, as well as expression of luminal cytokeratins 8 and 18. Luminal A breast
cancers exhibit lower expression of genes associated with cell cycle activation when
compared to Luminal B breast cancers resulting in a better prognosis.

[145] Prior studies suggest that the HER2-Enriched subtype (Her2E) comprises
approximately 20% of breast cancers. However, HER2-Enriched tumors are generally
ER-negative, so only 5% of the tested ER-positive patient population was found to have
HER2-Enriched breast cancer. Regardless of ER-status, HER2-Enriched tumors are
HER2-positive in the majority of cases with high expression of the ERBB2 cluster, including
ERBB2 and GRB7. Genes associated with cell cycle activation are also highly expressed.
[146] Published data suggest that the Basal-like subtype comprises approximately 20% of
breast cancers. However, Basal-like tumors are generally ER-negative, so only 1% of
hormone receptor-positive patients have Basal-like breast cancer. The Basal-like subtype is
almost always clinically HER2-negative and expresses a suite of “basal” biomarkers
including the basal epithelial cytokeratins (CK) and epidermal growth factor receptor
(EGFR). Genes associated with cell cycle activation are highly expressed.

[147] ROR Score

[148] 'The ROR score is an integer value on a 0-100 scale that is related to an individual
patient’s probability of distant recurrence within 10 years for the defined intended use
population. The ROR score is calculated by comparing the expression profiles of 46 genes in
an unknown sample with the expected profiles for the four intrinsic subtypes, as described
above, to calculate four different correlation values. These correlation values are then
combined with a proliferation score and the tumor size to calculate the ROR score.

[149] Probability of 10-Year Distant Recurrence

[150] The ROR scores for a cohort of post-menopausal women with hormone
receptor-positive early stage breast cancer were compared to distant recurrence-free survival
following surgery and treatment with 5 years of adjuvant endocrine therapy followed by 5
years of observation. This study resulted in a model relating the ROR score to the probability
of distant recurrence in this tested patient population including a 95% confidence interval.

[151] Risk Classification

[152] Risk classification is also provided to allow interpretation of the ROR score by using
cutoffs related to clinical outcome in tested patient populations.

[153] Risk classification by ROR range and nodal status
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Node-Negative 41-60 Intermediate
61-100 High
0-15 Low

Node-Positive (1-3 nodes) 16-40 Intermediate
41-100 High

[154] Quality Control

[155] Each lot of the Assay components is tested using predetermined specifications. All
kit-level items are lot tracked, and the critical components contained within each kit are tested
together and released as a Master Lot.

[156] The assay kit includes a series of internal controls that are used to assess the quality of
each run set as a whole and each sample individually. These controls are listed below.

[157] Batch Control Set: In vitro transcribed RNA Reference Sample

[158] A synthetic RNA Reference Sample is included as a control within the Assay kit.
The reference sample is comprised of in-vitro transcribed RNA targets from the 50 algorithm
and 8 housekeeping genes. The Reference Sample is processed in duplicate in each assay run
along with a set of up to 10 unknown breast tumor RNA samples in a 12 reaction strip tube.
The signal from the Reference Sample is analyzed against pre-defined thresholds to qualify
the run.

[159] The signal from each of the 50 algorithm genes of the breast tumor RNA sample is
normalized to the corresponding genes of the Reference Sample.

[160] Positive Control Set: in vitro transcribed RNA targets and corresponding Capture and

Reporter Probes

[161] Synthetic RNA targets are used as positive controls (PCs) for the assay. The PC
target sequences are derived from the External RNA Control Consortium (ERCC) DNA
sequence library. The RNA targets are in-vitro transcribed from DNA plasmids. Six RNA
targets are included within the assay kit in a 4-fold titration series (128 — 0.125 fM final
concentration in hybridization reaction) along with the corresponding Capture and Reporter

Probes. The PCs are added to each breast tumor RNA sample and Reference RNA Sample
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tested with the Prosigna Assay. A sample will be disqualified from further analysis if the
signal intensities from the PCs do not meet pre-defined thresholds.

[162] Negative control set: exogenous probes without targets

[163] Negative control (NC) target sequences are derived from the ERCC DNA sequence
library. The probes designed to detect these target sequences are included as part of the
assay kit without the corresponding target sequence. The negative controls (NCs) are added
to each breast tumor RNA sample and Reference Sample tested with the Prosigna Assay as a
quality control measure. The sample will be disqualified from further analysis if the signal
intensities from the NCs do not meet pre-defined thresholds.

[164] RNA Inteerity Control Set: Housekeeping genes

[165] Capture and Reporter Probes designed to detect 8 housekeeping genes and 50
algorithm genes are included as part of the kit. The expression levels of the 8 housekeeping
genes are analyzed to determine the quality of RNA extracted from the FFPE tissue sample
and input into the assay. The sample will be disqualified from further analysis if the
expression level of the housekeeping genes falls below pre-defined thresholds.

[166] The housekeeping genes are also used to normalize for any differences in the intact
RNA amount in a sample prior to Reference Sample normalization.

[167] Definitions

[168] For the purposes of the present disclosure, "breast cancer" includes, for example,
those conditions classified by biopsy or histology as malignant pathology. The clinical
delineation of breast cancer diagnoses is well known in the medical arts. One of skill in the
art will appreciate that breast cancer refers to any malignancy of the breast tissue, including,
for example, carcinomas and sarcomas. Particular embodiments of breast cancer include
ductal carcinoma in situ (DCIS), lobular carcinoma in situ (LCIS), or mucinous carcinoma.
Breast cancer also refers to infiltrating ductal (IDC) or infiltrating lobular carcinoma (ILC).
In most embodiments of the disclosure, the subject of interest is a human patient suspected of
or actually diagnosed with breast cancer.

[169] The article "a" and "an" are used herein to refer to one or more than one (i.e., to at
least one) of the grammatical object of the article. By way of example, "an element" means
one or more element.

[170] Throughout the specification the word "comprising," or variations such as
"comprises" or "comprising," will be understood to imply the inclusion of a stated element,

integer or step, or group of elements, integers or steps, but not the exclusion of any other
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element, integer or step, or group of elements, integers or steps.
EXAMPLES
Example 1. NANO46 Subtyping Test

[171] Figure S outlines the assay processes associated with the Breast Cancer Intrinsic
Subtyping test. Following RNA isolation, the test will simultaneously measure the
expression levels of 46 target genes plus eight housekeeping genes in a single hybridization
reaction using an nCounter CodeSet designed specifically to those genes. For example, the
housekeeping genes described in U.S. Patent Publication 2008/0032293, which is herein
incorporated by reference in its entirety, can be used for normalization. Exemplary
housekeeping genes include MRPL19, PSMC4, SF3A1, PUMI1, ACTB, GAPD, GUSB,
RPLPO, and TFRC. The housekeeping genes are used to normalize the expression of the
tumor sample. Each assay run also includes a reference sample consisting of in vitro
transcribed RNA'’s of the 58 targets for normalization purposes.

[172] FFPE Tissue Review/Procurement and RNA Extraction: The Breast Cancer Intrinsic
Subtyping Test will use RNA extracted from Formalin-fixed, Paraffin-embedded (FFPE)
tissue that has been diagnosed as invasive carcinoma of the breast. A Pathologist reviews an
H & E stained slide to identify the tissue area containing sufficient tumor tissue content for
the test. Unstained slide mounted tissue sections are processed by macro-dissecting the
identified tumor area on each slide to remove any adjacent normal tissue. RNA is then
isolated from the tumor tissue, and DNA is removed from the sample.

[173] Assay Setup and Initiation of Hybridization: For each batch of up to 10 RNA samples
isolated from a breast tumor, the user will set up a run using the nCounter Analysis x5 system
software, which tracks sample processing, reagent lots, and results for each sample. To
initiate the assay, the user will pipette the specified amount of RNA into separate tubes within
a 12 reaction strip tube and add the CodeSet and hybridization buffer. A reference sample is
pipetted into the remaining two tubes with CodeSet and hybridization buffer. The CodeSet
consists of probes for each gene that is targeted, additional probes for endogenous
“housekeeping” normalization genes and positive and negative controls that are spiked into
the assay. 'The reference sample consists of in vitro transcribed RNA for the targeted genes
and housekeeping genes. Once the hybridization reagents are added to the respective tubes,
the user transfers the strip tube into a heated-lid heatblock for a specified period of time at a
set temperature.

[174] Purification and Binding on the Prep Station: Upon completing hybridization, the user

will transfer the strip tube containing the set of 10 assays and 2 reference samples onto the
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nCounter Prep Station along with the required prepackaged reagents and disposables. An
automated purification process then removes excess capture and reporter probe through two
successive hybridization-driven magnetic bead capture steps. The nCounter Prep Station then
transfers the purified target/probe complexes into an nCounter cartridge for capture to a glass
slide. Following completion of the run, the user removes the cartridge from the Prep Station
and seals it with an adhesive film.

[175] Imaging and Analysis on the Digital Analyzer: The cartridge is then sealed and
inserted into the nCounter Digital Analyzer which counts the number of probes captured on
the slide for each gene, which corresponds to the amount of target in solution. Automated
software will then check thresholds for the housekeeping genes, reference sample, and
positive and negative controls to qualify each assay and ensure that the procedure was
performed correctly. The signals of each sample are next normalized using the housekeeping
genes to control for input sample quality. The signals are then normalized to the reference
sample within each run to control for run-to-run variations. The resulting normalized data is
entered in the Breast Cancer Intrinsic Subtyping algorithm to determine tumor intrinsic
subtype and risk of recurrence score.

[176] Example 2: Clinical Validation of the NANO46 risk of recurrence (ROR) score for

predicting residual risk of distant-recurrence (DR) after endocrine therapy in postmenopausal

women with HR+ early breast cancer (EBC): An ABSCSG Study.

[177] The aim of the study is to assess the performance of the ROR score in predicting
distal recurrence for postmenopausal patients with hormone receptor positive early breast
cancer (HR+ EBC) treated with tamoxifen or tamoxifen followed by anastrozole when the
NANOA46 test is performed in a routine hospital pathology lab. Does the ROR score add
prognostic information (Distant REFS) beyond the Clinical Treatment Score in all patients
(CTS includes: nodes, grade, tumor size, age, treatment)? Do the ROR-based risk groups at
prognostic information (Distant REFS) beyond the Clinical Treatment Score in all patients?
[178] Study Overview: 3,714 patients were enrolled in a ABCSGS. Patients were
postmenopausal women with HR+ EBC (node negative and note positive), grade one or two,
with no prior treatment. 1,671 patients re-consented for long-term follow-up or are deceased.
The median follow-up was 11 years. 1,620 FFPE blocks were collected. 25 had insufficient
cancer in the block on path review, 73 had insufficient RNA included, 44 failed QC specs for
the NanoString device. 1,478 patients (91.2%) passed the NANO46 analysis.

[179] Methods: Three unstained 10 micron sections and 1 H&E slide for each patient was

sent to an independent academic pathology laboratory at BCCA where tissue review, manual
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micro-dissection and RNA extraction were performed. NANO46 analysis was then
conducted on 250 ng of the extracted RNA using the NanoString nCounter Analysis System;
both intrinsic subtype and ROR score were calculated.

[180] Results: The ROR Score adds statistically significant prognostic information (Distant
RFS) beyond CTS in all patients (Likelihood ratio test ALRY = 53.5, p < 0.0001). The
ROR-based risk groups add statistically significant prognostic information (Distant REFS)
beyond CTS in all patients (Likelihood ratio test ALRY* = 34.1, p < 0.0001). Differentiation
between Luminal A and Luminal B adds statistically significant prognostic information
(Distant RFS) beyond CTS in all patients (Luminal B vs. A: HR=2.38, 95% CI; 1.69-3.35, p
< 0.0001). Results in the node-negative and node-positive subgroups are similar to the results
for all patients that are reported in the study.

[181] Conclusions: The results show that both the ROR score and the ROR-based risk
groups add statistically significant prognostic information beyond the Clinical Treatment
Score. The results demonstrate that a complex, multi-gene-expression test can be performed
in a hospital pathology laboratory and meet the same quality metrics as a central reference
laboratory. The results of the TransATAC and ABCSGS studies together provide Level 1
evidence for the clinical validity of the NANOA46 test for predicting the risk of distant
recurrence in postmenopausal women with HR+ EBC treated with endocrine therapy alone.
The results also show that L.uminal A subtypes have better outcomes than Luminal B

subtypes in postmenopausal women with HR+ EBC treated with endocrine therapy alone.
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CLAIMS
What is claimed is:
1. A method of predicting outcome in a subject having breast cancer comprising:

providing a tumor sample from the subject;

determining the expression of at least the genes in the NANOA46 intrinsic gene list of
Table 1 in the tumor sample;

determining the intrinsic subtype of the tumor sample, wherein the intrinsic subtype is
selected from the group consisting of at least Basal-like, Luminal A, Luminal B or HER2-
enriched;

determining a proliferation score based on the expression of a subset of proliferation
genes in the NANOA46 intrinsic gene list;

calculating a risk of recurrence score using a weighted sum of said intrinsic subtype,
proliferation score and optionally one or more clinicopathological variables such as tumor
size, nodal status or histological grade; and

determining whether the subject has a low or high risk of recurrence based on the risk

of recurrence score.

2. The method of claim 1, wherein determining a proliferation signature based on the
expression of a subset of proliferation genes in the NANO46 intrinsic gene list comprises
determining the expression of each of the NANO46 intrinsic genes selected from ANLN,
CCNE1, CDC20, CDC6, CDCA1, CENPF, CEP5S5, EXO1, KIF2C, KNTC2, MELK, MKI67,
ORC6L, PTTG1, RRM2, TYMS, UBE2C and UBE2T.

3. The method of claim 1, further comprising determining at least one of the following:
tumor grade, tumor ploidy, nodal status, estrogen receptor expression, progesterone receptor

expression, and HER2/ERBB2 expression

4. The method of claim 1, further comprising determining each of the following: tumor
grade, tumor ploidy, nodal status, estrogen receptor expression, progesterone receptor

expression, and HER2/ERBB2 expression
5. The method of claim 1, wherein the risk of recurrence score is calculated using the
following equation:

ROR-PT = -0.0067*Basal + 0.4317*Her2 + -0.3172*LumA + 0.4894*LumB +
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0.1981*ProliferationScore + 0.1133*TumorSize.

6 The method of claim 1, wherein the outcome is breast cancer specific survival, event-

free survival or response to therapy.

7. The method of claim 1, wherein the expression of the members of the NANO46
intrinsic gene list is determined using the nanoreporter code system (nCounter® Analysis

system).

8. A kit comprising a plurality of probes for determining the expression of at least the
genes in the NANOA46 intrinsic gene list of Table 1 in a tumor sample for use in a method of

predicting outcome in a subject having breast cancer.

0. The kit of claim 8, wherein the kit comprises a plurality of probes of Table 1A.

10. The kit of claim 9, wherein the kit comprises each of the probes of Table 1A.

11. The kit of claim 8, comprising probes for determining the expression of each of the
NANO46 intrinsic genes selected from ANLN, CCNE1, CDC20, CDC6, CDCA1, CENPF,
CEP55, EXO1, KIF2C, KNTC2, MELK, MKI67, ORC6L, PTTG1, RRM2, TYMS, UBE2C
and UBE2T.

12. The kit of claim 8, wherein each probe in the plurality of probes comprises a target
specific sequence capable of hybridizing to no more than one NANO46 intrinsic gene listed
in Table 1, and optionally comprises at least two label attachment regions, said label

attachment regions comprising one or more label monomers that emit light.

13. The kit of claim 9, wherein the plurality of probes comprises a probe pair to detect the
NANOA46 intrinsic genes listed in Table 1, wherein each probe in the probe pair comprises a
target specific sequence capable of hybridizing to no more than one NANO46 intrinsic gene
listed in Table 1 and wherein the target specific sequences bind to different regions of the

same NANOA46 intrinsic gene.

14. The kit of claim 13, wherein one probe of the probe pair further comprises at least two
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label attachment regions, said label attachment regions comprising one or more label

monomers that emit light

15. The kit of claim 8, further comprising one or more reagents for determining one or
more clinicopathological variables of the tumor sample such as tumor size, tumor grade,
tumor ploidy, nodal status, estrogen receptor expression, progesterone receptor expression,

and HER2/ERBB2 expression.
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