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(57) Abstract: The present invention provides methods for
classifying and for evaluating the prognosis of a subject
having breast cancer are provided. The methods include
prediction of breast cancer subtype using a supervised al-
gorithm trained to stratify subjects on the basis of breast
cancer intrinsic subtype. The prediction model is based on
the gene expression profile of the intrinsic genes listed in
Table 1. Further provided are compositions and methods for
predicting outcome or response to therapy of a subject dia-
gnosed with or suspected of having breast cancer. These
methods are useful for guiding or determining treatment op-
tions for a subject atflicted with breast cancer. Methods of
the invention further include means for evaluating gene ex-
pression profiles, including microarrays and quantitative
polymerase chain reaction assays, as well as kits comprising
reagents for practicing the methods of the invention.
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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.

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 vears post-treatiment. Thus, there is a need in the art to deternine 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 NANOA46 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 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 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
favorabie outcome.

{06] The methods of the present invention can include determining the expression of at
least one of, a combination of, or cach of, the NANO46 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 NANQO46 intrinsic genes
selected from ANLN, CCNEL, CDC20, CDC6, CDCAL, CENPE, CEPSS, EXO1, KIF2C,
KNTC2, MELK, MKI67, ORCOL, PTTG1, RRM2Z, 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 determiining 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.

[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. RFS = 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 genc list, wherein the intrinsic subtype consists of at lcast 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; 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), L.uminal B (LumB), HER2-enriched (Her-2-E),
Basal-like, and Normal-like (Perou ez 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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REPRESENTATIVE SEQ SEQ
GENBANK FORWARD
GENE ACCESSION PRIMER 1:3 | REVERSE PRIMER 1\% '
NUMBER ; ;
NM_020445 AAAGATTCCTGGG | | | TGGGGCAGTTCTGTA | 45
ACTR3B NM._001040135 | ACCTGA TTACTTC
ACAGCCACTTTCA | , | CGATGGTTTTGTACA | 4o
ANLN NM_018685 GAAGCAAG ~ | AGATTTCTC
CTGGAAGAGTTGA | 5 | GCAAATCCTTGGGC | 4
BAGI NM_004323 ATAAAGAGC " | Aca ‘
NM_000633 TACCTGAACCGGC | , | GCCGTACAGTTCCAC |
BCL2 ACCTG AAAGG
BXE47539 GCTGGCTGAGCAG | 5 | TTCCTCCATCAAGAG |
BLVRA AAAG TTCAACA
BCO35498 GGCCAAAATCGAC | ¢ | GGGTCTGCACAGAC | s,
CCNEIL AGGAC TGCAT
BG256659 CTGTCTGAGTGCC | 5 | TCCTTGTAATGGGGA | 53
CDC20 GTGGAT GACCA
GTAAATCACCTTC | ¢ | ACTTGGGATATGTGA | 4
CDC6 NM_001254 TGAGCCT ATAAGACC )
GGAGGCGGAAGA | o | GGGGAAAGACAAAG | o
CDCAL NM_031423 AACCAG ” | TTTCCA -
GACAAGGAGAAT | |, | ACIGTCTGGGTCCAT | o
CDH3 BC041846 CAAAAGATCAGC GGCTA )
GIGGCAGCAGATC | |, | GGATTICGTGGTGGG | o
CENPF NM_016343 ACAA TTC )
CCTCACGAATTGC | 1, | CCACAGTCTGTGATA | s
CEP55 AB091343 TGAACTT AACGG
CATGAAATAGTGC | |5 | CCATCAACATICTCT | o
CXXC5 BCO06428 ATAGITTGCC TTATGAACG
ACACAGAATCTAT | 1, | ATCAACTCCCAAAC |
EGFR NM_005228 ACCCACCAGAGT GGTCAC
GCTGOCTCTCACA | 15 | GCCCTTACACATCGG | ¢
ERBB2 NM_001005862 | CIGATAG AGAAC
GCAGGGAGAGGA | 1o | GACTTCAGGGTGCTG |
ESR1 NM_001122742 | GI'TTGT GAC
CCCATCCATGTGA | | | TGTGAAGCCAGCAA | ¢4
EXO1 NM_130398 GGAAGTATAA TATGIATC
CTTCTTGGACCIT | 1g | TATTGGGAGGCAGG | ¢4
FGER4 AB209631 GGCG AGGTTTA
GCTACTACGCACGA | 19 | CTIGAGTTCATGTTGC | 45
FOXAL NM_004496 CACG TGACC
GATGTTCGAGTCA | 5, | GACAGCTACTATTCC | ¢
FOXC1 NM_001453 CAGAGG CGIT
TTCGGCTGGAAGG | 5, | TATGIGAGTAAGCTC |
GPR160 AJ249248 AACC GGAGAC
HSPC150 GGAGATCCGICAA | 5, | AGTGGACATGCGAG | (g
(UBE2T) NM_014176 CTCCAAA TGGAG
TGGGTCGTGTCAG | 53 | CACCGCTGGAAACT | (o
KIF2C NM_006845 GAAAC GAAC
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CGCAGTCATCCAG | 5, | CGTGCACATCCATGA | 44
KNTC2 NM_006101 AGATGTG ~ |cerr
ACTCAGTACAAGA | 55 | GAGGAGATGACCIT | 4,
KRT14 BC042437 AAGAACCG — | aec
GTTGGACCAGTCA | ,¢ | GCCATAGCCACTGCC | 4,
KRT17 AK095281 ACATCTCTG ~ |Acr B
TGTGGCTCATTAG | 5, | CTTCGACTGGACTCT | 44
KRT5 M21389 GCAAC - lor
GACTCCAAGCGCG | ¢ | CAGACATGTTGGTAT | o,
MAPT NM_001123066 | AAAAC ~ | TGCACATT
CCACAAAATATTC | 59 | AGGCGATCCTGGGA | 75
MDM2 M92424 ATGGTTCTTG AATTAT
CCAGTAGCATTGT | 5, | CCCATTIGTCTGTCT | 44
MELK NM_014791 CCGAG TCAC
GTCTCTGGTAATG | 5y | CTGATGGTTGAGGCT | 4
MIA BG765502 CACACT GTT
GTGGAATGCCTGC | 5, | CGCACTCCAGCACCT | 4o
MKI67 NM_002417 TGACC AGAC
AGGGGTGCCCTCT | 54 | TCACAGGGTCAAAC | o
MLPII NM_024101 GAGAT TTCCAGT
CGAGATCGCCAAG | 5, | GATGGTAGAGTTCC | ¢
MMP11 NM_005940 ATGTT AGTGATT
AGCCTCGAACAAT | 55 | ACACAGATGATGGA | o
MYC NM_002467 TGAAGA GATGTC
ATCGACIGTGIAA
ACAACTAGAGAA | 36 | AGTAGCTACATCTCC | 82
NAT1 BCO13732 GA AGGTTCTCTG
TTTAAGAGGGCAA | 55 | CGGATTTTATCAACG | ¢y
ORC6L NM_014321 ATGGAAGG ATGCAG
TGCCGCAGAACTC | 5o | CATTTGCCGTCCTTC | g,
PGR NM_000926 ACTTG ATCG
CCTCAGATGATGC | 45 | GCAGGTCAAAACTC | s
PHGDH AK093306 CTATCCA T | TCAAAG
CAGCAAGCGATGG |, | AGCGGGCTTCTGTAA | o
PTTG1 BE904476 CATAGT TCTGA
AATGCCACCGAAG | 4, | GOCTCAGATTTCAAC | oo
RRM?2 AK123010 CCTC TCGT
TCGAACTGAAGGC | 5, | CTGCTGAGAATCAA | oo
SFRP1 BC036503 TATTTACGAG AGTGGGA
GTCGAAGCCGCAA | 45 | GGAACAAACTGCTC | o
SLC39A6 NM 012319 TTAGG TGCCA
CAAACGTGTGTTC |, | ACAGCTCTTTAGCAT | o
TMEM45B AK098106 TGGAGG TTGTGGA
TGCCCTGTATGAT | 45 | GGGACTATCAATGTT | o
TYMS BQ56428 GTCAGGA ~ | GGGTTCTC ‘
GIGAGGGGTGTCA | 44 | CACACAGITCACIGC | oy
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

BAGI

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
CATGCTTATAAGGGAGACGGGGAGCTCAAAA
CIGAAGCACTTCAGGGGCGTCGCTGATGAAG
ATGCAC

145

CDC20

NM_001255.1

CCCGAGTGGGCTCCCTAAGCTGGAACAGCTA
TATCCTGTCCAGTGGTTCACGTTCIGGCCACA
TCCACCACCATGATGTTCGGGTAGCAGAACA
CCATGT

146

CDC6

NM_001254.3

GGGGAAGTTATATGAAGCCTACAGTAAAGTC
TGTCGCAAACAGCAGGTGGCGGCTGTGGACC
AGTCAGAGTGTTTGTCACTTTCAGGGCTCTTG
GAAGCC

147

CDCAl

NM_145697.1

GCCTGGCGGTGTTTTCGTCGTGCTCAGCGGTG
GGAGGAGGCGGAAGAAACCAGAGCCTGGGA

GATTAACAGGAAACTTCCAAGATGGAAACTT

TGTCTTT

148

CDH3

NM_001793.3

CCCTCCGACCGTGAGGATGAGCAGTTTGTGAG
GAACAACATCTATGAAGTCATGGTCTTGGCCA
TGGACAATGGAAGCCCTCCCACCACTGGCAC
GGGAAC

149

CENPF

NM_016343.3

AGAAAATCTTGCAGAGTCCTCCAAACCAACA
GCTGGTGGCAGCAGATCACAAAAGGTCAAAG
TTGCTCAGCGGAGCCCAGTAGATTCAGGCAC
CATCCTC

150

CEP55

NM_018131.3

GTACTACCGCATTGCTTGAACAGCTGGAAGA

GACAACGAGAGAAGGAGAAAGGAGGGAGCA
GGTGTTGAAAGCCTTATCTGAAGAGAAAGAC
GTATTGAA

151

CXXC5

NM_016463.5

AGCTGCCCTCTCCGTGCAATGTCACTGCTCGT
GTGGTCTCCAGCAAGGGATTCGGGCGAAGAC
AAACGGATGCACCCGTCTTTAGAACCAAAAA
TATTCT

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

EXO01

NM_006027.3

TGGCCCACAAAGTAATTAAAGCTGCCCGGTCT
CAGGGGGTAGATTGCCTCGTGGCTCCCTATGA
AGCTGATGCGCAGTTGGCCTATCITAACAAAG
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

GTGTCAGCTCAGTGCATCCCAGGCAGCTCITA
GTGTGGAGCAGTGAACTGTGTGTGGTTCCTTC
TACTTGGGGATCATGCAGAGAGCTTCACGTCT
GAAG

161

KIF2C

NM_006845.2

GTTGTCTACAGGTTCACAGCAAGGCCACTGGT
ACAGACAATCTTTGAAGGTGGAAAAGCAACT
TGTTTTGCATATGGCCAGACAGGAAGTGGCA
AGACAC

KNTC2

NM_006101.1

AAAAGGTCATAAGCATGAAGCGCAGTTCAGT
TTCCAGCGGTGGTGCTGGCCGCCTCTCCATGC
AGGAGTTAAGATCCCAGGATGTAAATAAACA
AGGCCT

KRT14

NM_000526.3

GCAGTCATCCAGAGATGTGACCTCCTCCAGCC
GCCAAATCCGCACCAAGGTCATGGATGTGCA
CCGATGGCAAGGTGGTGTCCACCCACGAGCAG
GTCCTT

164

KRT17

NM_000422.1

CITGACTCAGTACAAGAAAGAACCGGTGACCA
CCCGTCAGGTGCGTACCATTGTGGAAGAGGT
CCAGGATGGCAAGGTCATCTCCTCCCGCGAG
CAGGTCC

165

KRT5

NM_000424.2

CTGGTTCTCTTGCTCCACCAGGAACAAGCCAC

CATGTCTCGCCAGTCAAGTGTGTCCTTCCGGA

GCGGGGGCAGTCGTAGCTTCAGCACCGCCTCT
GCCA

166

MAPT

NM_016835.3

GCCGGGTCCCTCAACTCAAAGCTCGCATGGTC
AGTAAAAGCAAAGACGGGACTGGAAGCGATG
ACAAAAAAGCCAAGACATCCACACGTTCCTC
TGCTAA

167




WO 2013/177245

CA 02874492 2014-11-21

PCT/US2013/042157

MDM2

NM_006878.2

GGTGAGGAGCAGGCAAATGTGCAATACCAAC
ATGTCIGTACCTACTGATGGTGCTGTAACCAC
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
CTITACCTGTGGGAGCTGTAAGGTCTTCTTITAA
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

ACCCGAGGAGAGATATTITATATCCCATGTTC
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
TTCTCTTGTTTACTGCCTTITGACTICGGATGAA
GAGACACGGAAGGGGAGAAATCATTGGAATT
CAGA

TYMS NM_001071.1 TGCTAAAGAGCTGTCTTCCAAGGGAGTGAAA | 184
ATCTGGGATGCCAATGGATCCCGAGACTTTTT
GGACAGCCTGGGATTCTCCACCAGAGAAGAA
GGGGAC

UBE2C NM_007019.2 GTCTGCCCTGTATGATGTCAGGACCATTCTGC | 185
TCTCCATCCAGAGCCTTCTAGGAGAACCCAAC
ATTGATAGTCCCITGAACACACATGCTGCCGA
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 CAGCGGCGCTGCGGCGGCTCGCGGGAGACGCTIGCGCGCEGGEGCTAGCGGGCGGCGGAGCGGACGGCGACG | 93

GGGCGCTCTICGGGCTIGCCGGCGGEEGCCGAGCGCCGCECGTCCCGAGCATGGCAGGCTCCCTGCCICCCTIG
CGIGGTGGACTGTGGCACCGGGTATACCAAGCTTGGCTACGCAGGCAACACTGAGCCCCAGTICATTATT
CCTTCATGTATTGCCATCAGAGAGICAGCAAAGGTAGTTCGACCAAGCTCARAGCAGAGTGTTCAGGGGAG
TTGATGACCTTGACTTTITCATAGCGAGATGAAGCCATCGATAAACCTACATATGCTACAAAGTGGCCGAT
ACGACATGGAATCATTGAAGACTGCGATICTTATGGAAAGGTITCATGGAGCAAGTGGTTTITAAATATICTT
CGAGCTGAACCTGAGGACCATTATITTITAATGACAGAACCTCCACTCAATACACCAGAAAACAGAGAGT
ATCTTGCAGAAATTATGTITTGAATCATITAACGTACCAGGACTCTACATTIGCAGTICAGGCAGIGCIGGC
CTTGGCGGCATCTTIGGACATCICGACAAGTGGGTGAACGTACGTTAACGGGGATAGTCATTGACAGCGGA
GATGGAGTCACCCATGITATCCCAGTGGCAGAAGGTTATGTAATIGGAAGCTGCATCARACACATCCCGA
TTGCAGGTAGAGATATTACGTATTTICATIICAACAGCTGCTAAGGGAGAGGGAGCTGGGAATCCCTICCTIGA
GCAGTCACTGGAGACCGCAAAAGCCATTAAGGAGAAATACTGTTACATTTIGCCCCGATATAGTCAAGGAA
TTTGCCAAGTATGATCTGGATCCCCGGAAGTGGATCAAACAGTACACGGGTATCAATGCGATCAACCAGA
AGAAGTTTIGTITATAGACGTIGGTITACGAAAGATTICCTIGGGACCTGAAATATTICTTICACCCGGAGTITIGC
CAACCCAGACTTTATGGAGTCCATICTCAGATGTTGTTGATGAAGTAATACAGAACTGCCCCATICGATGTG
CGGCGCCCGCTGTATAAGAATGTICGTACTICTCAGGAGGCTCCACCATGTICAGGGATTTICGGACGCCGAC
TGCAGAGGGATTITGAAGAGAGIGGTIGGATIGCTAGGCTGAGGCTCAGCGAGGAGCTCAGCGGCGEGGAGGAT
CAAGCCGAAGCCTGIGGAGGTCCAGGTGGTCACGCATCACATGCAGCGCTACGCCGIGIGGTICGGAGGT
TCCATGCTGGCCTCGACTCCCGAGTTCITITICAGGICTGCCACACCAAGAAGGACTATGAAGAGTACGGGC
CCAGCATCTGCCGCCACAACCCCGICTTITIGGAGTCATGTCCTAGTIGTICTGCCTGAACGCGTCGTTICGATG
GTGTCACGITGGGGAACAAGTGTICCTTCAGAACCCAGAGAAGGCCGCCGTTICTGTAAATAGCGACGTICGG
TGTTGCTGCCCAGCAGCGTGCITGCATIGCCGGTGCATGAGGCGCGGCGCGGGCCCTTCAGTAAAAGCCA
TTTATCCGTGTGCCGACCGCTGTICTGCCAGCCTCCTCCTITCTCCCGCCCTCCTCACCCTCGOTICTCCCTC
CTCCTCCTCCTCCGAGCIGCTAGCIGACAAATACAATTCTGAAGGAATCCAAATGTIGACTITTGAAAATTG
TTAGAGAAAACAACATTAGAAAATGGCGCAAAATCGTTAGGTCCCAGGAGAGAATGTGGGGGCGCARACC
CTTTTCCTCCCAGCCTATTTTTIGTAAATAAAATGTTTAAACTTGARATACAAATCGATGTTTATATTTCC
TATCATTTTGTATTTTATGGTATTIGGTIACAACTGGCTGATACTAAGCACGAATAGATATTIGATGTIATG
GAGTGCTGTAATCCAAAGTTTITAATTGIGAGGCATGTTICTGATATGTTTATAGGCAAACAAATAAAACA
GCARACTTITTITGCCACATGTIITIGCTAGAAAATGATTATACTITATIGGAGTIGACATGAAGTITGAACAC
TAAACAGTAATCTATCAGAATTACTACACATACATGTATCTITTTAGTTTTITTITIGITTIGAACTITITCIGGA
GCTIGTTTTATAGAAGATGATGGITIGTIGTCGGTGAGTGTTGGATGAAATACTICCTIGCACCATTIGTAA
TAAAAGCTGTTAGAATATTTGTAAATATC

NM_00104013 CAGCGGCGCTGCGGCGGCTCGCGGGAGACGCTIGCGCGCGGGGCTAGCGGGCGGCGGAGCGGACGGCGACG | 94
5 GGGCGCTCTCGEGCTGECCGGCEGEGEGECCEAGCGECGECECGTCCCGAGCATGGCAGGCTCCCTGCCTICCCTG
CGTGGTGGACTCTGGCACCGGGTATACCAAGCTTGGCTACGCAGGCAACACTGAGCCCCAGTICATTATT
CCTTCATGTATTGCCATCAGAGAGICAGCAAAGGTAGTTGACCAAGCTCAAAGCGAGAGTIGTTGAGGGGAG
TTGATGACCTTGACTTTTITCATAGGAGATGAAGCCATCGATAAACCTACATATGCTACAAAGTGGCCGAT
ACGACATGGAATCATTGAAGACTGGGATICTTATGGAAAGGTTCATGGAGCAAGTGGTTTITARATATICTT
CGAGCTGAACCTGAGGACCATTATITTITAATGACAGAACCTCCACTCAATACACCAGAARACAGAGAGT
ATCTTGCAGAAATTATGTITTGAATCATTITAACGTACCAGGACTCTACATTGCAGTICAGGCAGTGCIGGC
CTTGGCGGCATCTTIGGACATCICGACAAGTGGGTGAACGTACGTTAACGCGGATAGTICATTGACAGCGGA
GATGGAGTCACCCATGITATCCCAGTGGCAGAAGGTTATGTAATIGGAAGCTGCATCARACACATCCCGA
TTGCAGGTAGAGATATTACGTATTTICATTICAACAGCTGCTAAGGGAGAGGGAGGTGGGAATCCCTCCTGA
GCAGTCACTGGAGACCGCAAAAGCCATTAAGGAGAAATACTGTTACATTTIGCCCCGATATAGTICAAGGAA
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TTTGCCAAGTATGATCTGGATCCCCGGAAGTGGATCARACAGTACACGGCTATCAATGCGATCAACCAGA
AGAAGTTTIGTTATAGACGTIGGTTACGAAAGATTICCTIGGGACCTGAAATATTICTTICACCCGGAGTITIGC
CAACCCAGACTTTATGGAGTCCATICTCAGATGTTGTTGATGAAGTAATACAGAACTGCCCCATICGATGTG
CGGCGCCCGCTGTATAAGCCCGAGITCTITITCAGGTCTGCCACACCAAGAAGGACTATGAAGAGTACGGGC
CCAGCATCTIGCCGCCACAACCCCGICTITIGGAGTCATGTCCTAGTIGICTIGCCTGAACGCGTICGTIICGATG
GTGTCACGITGGGGAACAAGTGTICCTTCAGAACCCAGAGAAGGCCGCCGTTICTGTAAATAGCGACGTICGG
TGTTGCTGCCCAGCAGCGTGCITGCATIGCCGGTGCATGAGGCGCGGCGCGGGCCCTTCAGTAAAAGCCA
TTTATCCGTGTGCCGACCGCTGTICTGCCAGCCTCCTCCTITCTCCCGCCCTCCTCACCCTCGOTICTCCCTC
CTCCTCCTCCTCCGAGCIGCTAGCIGACAAATACAATTCTGAAGGAATCCAAATGTIGACTITTGAAAATTG
TTAGAGAAAACAACATTAGAAAATGGCGCAAAATCGTTAGGTCCCAGGAGAGAATGTGGGGGCGCARACC
CTTTTCCTCCCAGCCTATTTTTIGTAAATAAAATGTTTAAACTTGARATACAAATCGATGTTTATATTTCC
TATCATTTTGTATTTTATGGTATTIGGTIACAACTGGCTGATACTAAGCACGAATAGATATTIGATGTIATG
GAGTGCTGTAATCCAAAGTTTITAATTGIGAGGCATGTTICTGATATGTTTATAGGCAAACAAATAAAACA
GCARACTTITTITGCCACATGTIITIGCTAGAAAATGATTATACTITATIGGAGTIGACATGAAGTITGAACAC
TAAACAGTAATGTATCGAGAATTACTACACGATACATGTATCTITTTAGTTITITTITIGITIGAACTITITCIGGA
GCTIGTTTTATAGAAGATGATGGITIGTIGTICGGTGAGTGTTGGATGAAATACTICCTIGCACCATIGTAA
TAARAGCTGTTAGAATATTTGTAAATATC

NM_018685

CTCGGCGCTGAAATTCAAATTTGAACGGCTGCAGAGGCCGAGTCCCGTICACTGGAAGCCGAGAGGAGAGGA
CAGCTGGTTIGTIGGGAGAGTTCCCCCGCCTICAGACTCCTGGTTITTTITCCAGGAGACACACTGAGCTIGAGAC
TCACTTITTICTCITCCTGAATTTIGAACCACCGTITTICCATCGICTCGTIAGTCCGACGCCTGGGGCGATGGAT
CCGTTTACGGAGAAACTGCTGGAGCGAACCCGTGCCAGGCGAGAGAATCTTCAGAGAARAATGGCTGAGA
GGCCCACAGCAGCTICCAAGGTICTATGACTICATGCTAAGCGAGCTAGACAGCCACTTITCAGAAGCAAGTAA
CCAGCAGCCCCTCTICIGGTGGIGAAGAGAAATCTTIGTACAARAACCATCGCCATCAAAARANCGCTGTTCT
GACAACACTGAAGTAGAAGTTICTAACTIGGAAAATAAACAACCAGTTGAGTCGACATCTGCAAAATCTT
GTITCTCCAAGTCCIGIGICICCICAGGTIGCAGCCACAAGCAGCAGATACCATCAGTIGATICIGTITIGCTGT
CCCGGCATCACTGCIGGGCATGAGGAGAGGGCTGAACTCAAGATTCGGAAGCAACTGCAGCCTCCTICAGTT
AAAACACGTATGCAAAAACTTIGCAGAGCAACGGCGCCGTITGGGATAATGATGATATGACAGATGACATTIC
CTGAAAGCTCACTCTTICICACCAATGCCATCAGAGGAAAAGGCTGCTTCCCCTCCCAGACCTCTGCTTTC
AAATGCCTCGGCAACTCCAGTIGGCAGAAGGGGCCGTCIGGCCAATICTTGCTGCAACTATTIICGCTICCIGGE
GAAGATGATGTAAATCACTCATTITGCAAAACAAAACAGTGTACAAGAACAGCCTIGGTACCGCTITGTITTAT
CCARATTTTCCTCTGCRAAGTGGAGCATCTGCTAGGATCAATAGCAGCAGTGTTAAGCAGGAAGCTACATT
CTGTTCCCAAAGGGATGGCGATGCCICTITITGAATAAAGCCCTATCCTICAAGTGCTIGATGATGCGICITIG
GTTAATGCCTCAATTTICCAGCICIGTIGAAAGCTACTTICTCCAGTGAAATCTACTACATCTATCACTIGATG
CTAAAAGTTGTIGAGGGACAAAATCCTGAGCTACTTICCAARAAACTCCTATTAGTCCTICTIGAAAACGGGGGT
ATCGAAACCAATTGTCAAGTCAACTTTATICCCAGACAGTITCCATCCAAGCGAGAATTAAGTACAGAAATT
TGICTGCAATCTICAATCTAAAGACAAATCTACGACACCAGGAGGAACAGGAATTAAGCCTITICCTIGGAAC
GCTTTGGAGAGCGTIGICAAGAACATAGCAAAGAAAGTCCAGCTCCGTAGCACACCCCACAGAACCCCCAT
TATTACTCCAAATACAAAGGCCATCCAAGAAAGATTATTCAAGCAAGACACATCTTICATCTACTACCCAT
TTAGCACAACAGCTCAAGCAGGAACGTCAAAAAGAACTAGCATGICTTCGTGGCCGATTIGACAAGGGCA
ATATATGGAGTGCAGAAAANGGCGGAAACTCAAAANGCAAACAACTAGAAACCARACAGGAAACTCACTG
TCAGAGCACTCCCCTCAAAAAACACCAAGGTGTITITICAAAAACTCAGTCACTTICCAGTAACAGAAAAGGTG
ACCGAAAACCAGATACCAGCCAAARAATTICTAGTACAGAACCTAAAGGTTTICACTGAATGCGARAATGACGA
AATCTAGCCCTTITGAARAATAACATTIGTITIITTAGAAGAGGACAAATCCTTAAAAGTAACATCAGACCCAAA
GGTTGAGCAGAAAATTGAAGTGATACGTGAAATTGAGATGAGTGTIGGATCGATGATGATATCAATAGTTCG
AAAGTAATTAATGACCTCTTICAGTGATGICCTAGAGGAAGGTGAACTAGATATGGAGAAGAGCCAAGAGG
AGATGGATCAAGCATTAGCAGAAAGCAGCGAAGAACAGGAAGATGCACTGAATATCTCCICAATGTICTTIT
ACTTGCACCATTGGCACAAACAGTTIGGIGIGGTAAGTCCAGAGAGTITTAGTGTCCACACCTAGACTGGAA
TTGAAAGACACCAGCAGAAGTGATGAAAGTCCAAAACCAGGAAAATTCCAAAGAACTCGIGICCCTICGAG
CTGAATCTIGGTGATAGCCTTGGTITICTGAAGATCGTGATCTTCTTTACAGCATTGATGCATATAGATCTCA
AAGATTCAAAGAAACAGAACGICCATCAATAAAGCAGGTIGATTGTICGGAAGGAAGATGTITACTTCAAAA
CTGGATGAAARAAAATAATGCCTITICCTIGTCAAGTTAATATCAAACAGAARAATGCAGGAACTCAATAACG
AAATAAATATGCAACAGACAGIGATCTATICAAGCTAGCCAGGCTCITAACTGCTGTIGTTGATGAAGAACA
TGGAAAAGGGTCCCTAGAAGAAGCTGAAGCAGAAAGACTTICTTCTAATTGCAACTGGGAAGAGAACACTT
TTGATTGATGAATTGAATAAATTGAAGAACGAAGGACCTCAGAGGAAGAATAAGGCTAGTCCCCAAAGTG
AATTTATGCCATCCAAAGGATCAGTITACITTIGTICAGAAATCCGCTIGCCTICTARRAAGCAGATITTIGICIG
CAGTACGGTITCAGAAACCAGATGCAGCAAATTACTATTACTTAATTATACTAAAAGCAGGAGCTGAAAAT
ATGGTAGCCACACCATTAGCAAGTACTICAAACTCTCTTAACGGTGATGCTCTGACATTCACTACTACAT
TTACTICTGCAACGATGTATCCAATGACTITIGAAATAAATATTIGAAGITTACAGCTTIGGTGCAARAGARAGA
TCCCICAGGCCITGATAAGAAGAAAAANNACATCCAAGTCCAAGGCTATTACTCCAAAGCGACTICCTICACA
TCTATAACCACAAAAAGCAACATTCATICITCAGICATGGCCAGTICCAGGAGGTCITAGIGCIGTGCGAA
CCAGCAACTTCCGCCCITIGTTGGATCTTACACATTATCATTIGCTICTTICAGTAGGAAATACTAAGTTIGTTCT
GGACAAGGTCCCCTTITITIIATCITICITTGGAAGGTCATATTTATTTAAAAATAAAATGTCAAGTIGAATTCC
AGIGTTGAAGAAAGAGGTITTICTAACCATATITGAAGATGITAGTIGGTTTTGGTGCCTGGCATCGAAGAT
GGTIGTGTICTTTICTIGCAAACTGTATATCITATTGGACTTATCCACGATCGATCGAGAAACGCAAGAATCCCAT
AGGAAGGATAAATCTGGCTAATTGTACCAGTCGTCAGATAGAACCAGCCAACAGAGAATTITICTIGCAAGA
CGCAACACTTTTGAATTIAATTACTIGTCCGACCACAAAGAGAAGATCACCGAGAGACTCTITGTCAGCCAAT
GCAGGGACACACTCIGIGTTACCAAGAACTGGCTGTCTGCAGATACTAAAGAACGAGCGGGATCTICTGGAT
GCAAAAACTCAATCAAGITCTITIGITGATATTCGCCTCTGGCAACCTGATCGCTITGCTACAAACCTATTGGA
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AAGCCTTAAACCGGGAAATTICCATGCIATCTAGAGGTITITGATGTCATCTTAAGAAACACACTTAAGA
GCATCAGATTTACTIGATIGCATITTIATGCTTITAAGTACGAAAGGGTITGIGCCAATATTCACTACGTATT
ATGCAGTATTTATATCTITIGTIATGTAAAACTTTAACTGATTITCTGTCATTCATCAATGAGTAGAAGTAA
ATACATTATAGTITGATTITGCTIAAATCITIAATTTAAAAGCCTCATITTCCTAGAAATCTAATTIATTCAGT
TATTICATGACAATATTTITTITAAAAGTAAGAAATTICTGAGTITIGTICITCTTIGGAGCIGTAGGICITGAAGC
AGCAACGTCTTTICAGGGGTTGGAGACAGAAACCCATTCICCAATCICAGTAGTTTITITTICGAAAGGCIGIG
ATCATTTATTGATCGTIGATATGACTTIGITIACTAGGGTACTGAAAAAAATGCTCTAAGGCCTITTACAGAAAC
ATTTTTAGTAATGAGGATGAGAACTTTIICAAATAGCAAATATATATTGGCTTARAGCATGAGGCTGTICT
TCAGAAAAGTGATGTCGGACATAGGAGGCAATGTIGIGAGACTTGGGCGTTCAATATITTATATAGAAGAGT
TAATAAGCACATGGTTTACATITACTCAGCTACTATATATGCAGTIGTGGTIGCACATTTTCACAGAATTICT
GGCTTCATTAAGATCATTATTIITTIGCTGCGTAGCTTACAGACTTAGCATATTAGTTTTTTCTACTCCTAC
AAGTGTAAATTGAAAAATCTTITIATATTAAAAANGTAAACTGTTATGAAGCTGCTATGTACTAATAATACT
TTGCTITGCCAAAGTGTITIGGGITTIGIIGITGITIGTITIIGITTIGTIITGTITTTITGGTITCATGAACAACAGT
GTCTAGAAACCCATITIGAAAGTGGAAAATTATTAAGTCACCTATCACCTTTAAACGCCTITTITITAAAR
TTATAAAATATTIGTAAAGCAGGGTCTCAACTTTTAAATACACTTTCGAACTTCTTICICTGAATTIATTAAAG
TTCITTATGACCTCATTTATAAACACTAAATTICTGTICACCTICCTGICATTITTATTITITTITATICATTCAAA
TGTATTITTTTCTITGTGCATATTATAAAAATATATITTATGAGCTCTITACTCAAATAAATACCTGTARATG
TCTAAAGGAAAAANAAAAAARARAAND

NM_004323

AGGCCGGGGCGEGEGECTGGGAAGTACGTCGEGCGEGGEGTTGTGAGACGCCGCECTCAGCTTCCATCGCTIGGGC
GGTCAACAAGTCGCGGGCCTGGCTICAGCGCGGGEEGGELGCEEAGACCGCGAGGCCGACCEGGAGCGGLCTIGEE
TTCCCGGCTGCGCGCCCTITCGGCCAGGCCGGGAGCCGCGCCAGTCGGAGCCCCCGGCCCAGCCTIGGICCE
CCTCCCTICICGGCGICCACCTGCCCGGAGTACTGCCAGCGGGCATGACCGACCCACCAGGGECGLCGLLE
CCGGCGCTCGCAGGCCGCGGATGAAGAAGAANACCCGGCGCCGCTCGACCCGGAGCGAGGAGTITGACCCG
GAGCGAGGAGTTGACCCIGAGTIGAGGAAGCGACCTGGAGTGAAGAGGCGACCCAGAGTGAGGAGGCGACC
CAGGGCGAAGAGATGAATCGGAGCCAGGAGGTGACCCGGGACGAGGAGTCGACCCGGAGCGAGGAGGTGA
CCAGGGAGGAAATGGCGGCAGCTIGGGCTCACCGTGACTGTCACCCACAGCAATGAGAAGCACGACCTTCA
TGTTACCTCCCAGCAGGGCAGCAGTGAACCAGTTIGTICCAAGACCTIGGCCCAGGTTGTTGAAGAGGTCATA
GGGGTTCCACAGTCTITTIICAGAAACTCATATTTAAGGGARAATCTCTGAAGGARATGGAAACACCGTTGT
CAGCACTIGGAATACAAGATGGTITIGCCGGGTCATGTTAATTGGGAAAAACAACAGTCCACAGGAAGAGGT
TGAACTAAAGAAGTTGAAACATTITGGAGAAGTCTIGTIGGAGAAGATAGCTGACCAGCTGGAAGAGTTGAAT
AAAGAGCTTACTGGAATCCAGCAGGGTTITTCTGCCCAAGGATTTGCAAGCTGAAGCTCTCTGCARAACTTG
ATAGGAGAGTAAAAGCCACAATAGAGCAGTITTATGAAGATCTTGGAGGACGATTGACACACTGATCCIGCC
AGAAAATTTCAAAGACAGTAGATTGAAAAGGAAAGGCTIGGTAAAAAAGCTTICAGGCATICCTIAGCCGAG
TGTGACACAGTGGAGCAGAACATCTIGCCAGGAGACTGAGCGGCTGCAGTCTACARACTTIGCCCTGGCCG
AGTGAGGTGTACGCAGAAAAAGGCTCTGCIGCCCTGAAGAATGGCGCCACCAGCTCTGCCGTICICTIGCAGE
GGAATTTACCTGATTIICITCAGGGCTGCIGGGGGCAACTGGCCATTTIGCCAATTTTCCTACTCTICACACT
GGTTCTCAATGAAAAATAGTGICTITITGIGATTTTGAGTAAAGCTCCTATCTIGTITITICICCTTICTIGICTCT
GTGGTTGTACTGTCCAGCAATCCACCTITITCTGGAGAGGGCCACCTCTGCCCARATTTICCCAGCTGTTIT
GGACCTCTIGGGTGCTITIICTTIGGGCTGGTIGAGAGCTCTAATTTGCCITGGGCCAGTITTICAGGITTATAGG
CCCCCTCAGTCTTCAGATACATGAGGGCITCTTTGCTCTTIGTGATCGTIGTIAGTCCCATAGCTGTAAAACC
AGAATCACCAGCGAGGTTGCACCTACGTCAGGAATATTGGGAATGGCCTAGAACAAGGTGTITGCCACATAA
GTAGACCACTTATCCCICATTIGIGACCTAATTCCAGAGCATCTGGCIGGGTIIGITIGGGTIICTAGACTITIG
TCCTICACCTCCCAGTGACCCTGACTAGCCACAGGCCATGAGATACCAGGGGGCCGTITCCITGGATGGAGC
CTGTGGTTGATCGCAAGGCTTCCTITIGTICCCCAAGCAAGTCTTCAGAAGGTTAGAACCCAGTIGTITIGACTGAG
TCTIGIGCTTGAAACCAGGCCAGAGCCATGGATTAGGAAGGGCAAAGAGAAGGCACCAGAATGAGTARAGC
AGGCAGGTGGTGAAGCCAACCATAAACTICTCAGGAGTGACATGTIGCTTCCTTCAAAGGCATITTITGTITA
ACCATATCCTTICTGAGTICTATGTITTICCITCACAGCTGTITCTATCCATTTITGTGGACTGTICCCCCACCCC
CACCCCATCATTGITITIIAAAAAATTAAGGCCTIGGCGCAGCAGCTCATGCCTATAATCCCAGCACTITTIGG
GAGGCTGAGGCCGGCGGATCACTTIGAGGCCAGGAGTTTGAGACCAGCCCAGGCAACATAGCARAACCCCA
TTCIGCTTTAAAAAAAAANAAANAAAANATTAGCTTGGCGTAGTGGCATGTGCCTATAATCCCAGCTACT
GGGGAGGCTGAGGCACAAGAATCATTTGAACCTGGGAGGTAGAGGTIGCTGTGAGCCGAGATTACGCCCC
TGCACTCCAGCCTGGGETCACAGAGTIGAGACTCCATCTCAGAAAANMAANAANTTGAGTCAGGIGCAGTAG
CTCCTTCCIGTAGTCCCAGCTACTIGGGAGGCTGAGGCTAGAGGATCACTTGAGCCCAGGAGITTIGAGTC
TAGTCTGGGCAACATAGCAAGACCCCATCTCTAAAATTTAAGTAAGTAAAAGTAGATAAATAAAAAGAAA
AAAAAACTGTTTATGTIGCTCATCATAAAGTAGAAGAGTGGTITTGCITTITITITITITTITITGGATTAATG
AGGAAATCATTICTGTIGGCTCTAGTCATAATTTATGCTTAATAACATTGATAGTAGCCCTITGCGCTATAA
CTCTACCTAAAGACTCACATCATTIGGCAGAGAGAGAGTCGTTGAAGTCCCAGGAATTCAGGACTGGGCA
GGTTAAGACCTCAGACAAGGTAGTAGAGGTAGACTTGTGGACAAGGCTCGEGGTCCCAGCCCACCGCACCC
CAACTTTAATCAGAGIGGTTCACTATTGATCTATITTITGTGTGATAGCTIGTIGTIGGCGIGGGCCACAACAT
TTAATGAGAAGITACTGIGCACCARACTIGCCGAACACCATICTAAACTATTCATATATATTAGICATTITIA
ATTCTTACATAACTTCAGAGGTAGACAGATATCCITATITTAGAGATGACGAAACCAAGAGAACTTAGGT
CATTAGCGCAAGGTIGTAGAGTAAGCGGCAAAGCCAAGACACAAAGCTGGGTIGGTITTIGGITTCAGAGCCA
GIGCTTTICCCCTCTACIGTACTGCCTCTICAACCAACACAGGGTTGCACAGGCCCATICTICTIGATTTITTT
TCCICITGTCCICTGCCTICTCCCTCTAGCTICCCACTTCCTCTCTGCTCTAGTTCATTITTICTTITAGACCAG
CCCGAGTGATCATGAAGTIGCAAATCTTGCCATGTCAGTCCCCTGCTTAGAACCCTCCAATGGCTCACTTT
CTCTTTAGGCAARAGTCITTACCCCATGCCTTCTCCCATCTCATCTCAACCCCCTICATTIIGTIGGCTIGTC
TGCTIGICAGCCACTCTTCTTTICAGGTCCICAGATGCACTGCACCCICTCCTGCCTGGGGGTICITTIGCTICC
TGCTACTACCTCTGCTTGAACAGCTCCICACCTTICCTTICCTCCAACCCTACCCTTGTATAGGTIGACTTTIT

96

12




CA 02874492 2014-11-21

WO 2013/177245 PCT/US2013/042157

GTTCATCCITCAGAATTCAACTICACATGICTICTTGCATGGAGAACCCTCACCTACTGIGTITGAGACCCTG
TCCAGCCCCCAGGTGGGATCCICTCTCGACTTICCCATACATTTCTITCACAGCATITACATAGTICCATGA
TAGTTTACTTGIGGGATTATTIGGTTAATCTTITIGCCTTTAACACCAGGGTTCCTTGGGTGAAGGAGCTIC
TTTATCTTGGTAACAGCATTATTTCAAGCATAACTTIGTAATATAGTITATATTACATATATAACATATATA
TATATAACATAACATATATAACATATATAACAAGCATAACTIGTTATATAGTICTTIGTATATAGTAAGACC
TCAATAAATATTITGGAGAACAAAAAAANANAARAARA

NM_000633

TTICTIGTGAAGCAGAAGTCTGGGAATCGATCTGGAAATCCTICCTAATTTTTACTCCCTCICCCCGCGACT
CCTGATTICATTGGGAAGITTCAAATCAGCTATAACTGGAGAGTGCTGAAGATTGATGGGATCGTTGCCTT
ATGCATTTGTTITGCTTITACAAAAAGCGAAACTTGACAGACGGATCATGCTGTACTTAAAAANTACAACAT
CACAGAGGAAGTAGACTGATATTAACAATACTTACTAATAATAACGTGCCTCATGAAATARAGATCCGAA
AGGAATTGGAATAAAAATTTCCTGCATCICATGCCAAGGGGGAAACACCAGAATCAAGTGTITICCGCGIGA
TTGAAGACACCCCCTCGTICCAAGAATGCARAGCACATCCAATAAAATAGCTGGATTATAACTCCTICTICT
TTCICIGGGGGCCGTICGGGTGGGAGCTGEGGCGAGAGGTGCCGTIGGCCCCCGTTGCTTITCCICTIGGGA
AGGATGGCGCACGCTCGGAGAACAGGGTACGATAACCGGGAGATAGTGATGAAGTACATCCATTATAAGC
TGTCGCAGAGGCGCTACGAGTGCGCCATGCCCCGAGATGTGGGCGCCGCGCCCCCGEGGELCGCCCCCGCACe
GGGCATCTTICTICCTCCCAGCCCGGGCACACGCCCCATCCAGCCGCATCCCGGGACCCGEGTCGCCAGGACC
TCGCCGLTGCAGACCCCGGLTGCLCCCEECGLLGCCECGEGEEGCCTGCGCTCAGCCCGETGCCACCTIGIGE
TCCACCTGACCCTCCGCCAGGCCGGCGACGACTTICTICCCGCCGCTACCGCCGCCGACTTCGCCCGAGATGTIC
CAGCCAGCTGCACCTIGACGCCCITCACCGCGCGGGGACGCTTITGCCACGETGGTIGGAGGAGCICITICAGG
GACGGGGTIGAACTGGGGGAGGATTIGTIGGCCTTICTITGAGTTCGGIGGGGTICATCGTIGTIGTIGGAGAGCGTCA
ACCGGGAGATGTICGCCCCTGGIGGACAACATCGCCCTGIGGATGACTGAGTACCTGAACCGGCACCTIGCA
CACCTGGATCCAGGATAACGGAGGCTGGGATGCCITTIGTIGGAACTGTACGGCCCCAGCATGEGGCCICTIG
TTTIGATTTCTCCTGGCTGTCTICTGAAGACTCTIGCICAGTITIGGCCCTGGTIGGGAGCTTGCATCACCCTIGGE
GTGCCTATCTGGGCCACAAGTGAAGTCAACATGCCTGCCCCAAACAAATATGCARAAAGGTTCACTAAAGC
AGTAGAAATAATATGCATTGICAGTIGATIGTACCATGAAACARAAGCTIGCAGGCTGTITAAGAARAAANTAAC
ACACATATAAACATCACACACACAGACAGACACACACACACACAACAATTAACAGTICTTCAGGCAARACG
TCGAATCAGCTATTTACTGCCAAAGGGAAATATCATTTATITTTTACATTATTAAGAAAARAAGATTTAT
TTATTTAAGACAGTCCCATCAAAACTCCIGTICTTTIGGAAATCCGACCACTAATTGCCAAGCACCGCTTICG
TGIGGCTCCACCTGGATGTTCIGTIGCCIGTARACATAGATICGCTITCCATGTTGTITGGCCGGATCACCA
TCTGAAGAGCAGACGCGATGGAAAAAGGACCTGATCATTIGGGGAAGCTGGCTTITCTGGCTGCTIGGAGGCTG
GGGAGAAGGTGTTCATTCACTIGCATTTICTTTGCCCTGGGGGCTGTGATAT TAACAGAGGGAGGGTTCCT
GTGGGGGGAAGTCCATGCCTCCCICGGCCTGAAGAAGAGACTCTTTIGCATATGACTCACATGATIGCATACC
TGGTIGGGAGGAAAAGAGTTGGGAACTTICAGATGGACCTAGTACCCACTGAGATTTCCACGCCGAAGGACA
GCGATGGGAAAAATGCCCTTAAATCATAGGARAGTATTTTTTITAAGCTACCAATTIGTGCCGAGAAAAGCA
TTTTAGCAATTTATACAATATCATCCAGIACCTTAAGCCCTIGATICGTGTATATTCATATATTITITIGGATAC
GCACCCCCCAACTCCCAATACTIGGCTICIGTICTGAGTAAGAAACAGAATCCTCTGGAACTTGAGGAAGTGA
ACATTTCGGTGACTTCCGCATCAGCGAAGGCTAGAGTTACCCAGAGCATCAGGCCGCCACAAGTIGCCIGCT
TTTAGGAGACCGAAGTCCGCAGAACCTGCCTGTIGICCCAGCTTGGAGGCCTGGTCCTGGAACTGAGCCGGE
GGCCCTCACTGGCCICCICCAGGGATGATCAACAGGGCAGTGTGGTCTCCGAATGTICTIGGAAGCTIGATGG
AGCTCAGAATTCCACTGTICAAGAAAGAGCAGTAGAGGGGTGTGGCIGGGCCTGTCACCCTIGEEGCCCTICC
AGGTAGGCCCGTITTTCACGTGGAGCATGCCGAGCCACGACCCTTCTTIAAGACATGCTATCACTGTIAGAGGGA
AGGAACAGAGGCCCTIGGGCCCITCCTATCAGAAGGACATGGTGAAGGCTGGGAACGTGAGGAGAGGCAAT
GGCCACGGCCCATTTIGGCTGTAGCACATGGCACGTTGGCTGTGTICGGCCTTGGCCCACCTIGTGAGTITTAA
AGCAAGGCTTTAAATCACTTTIGGACAGGCTICACAAATCCTAAAAGAAGCATTGAAGTGAGGTICICATIGGA
TTAATTGACCCCTGICTATGGAATTACATGTAAAACATTATCTTGICACTGTAGTITGGITTITIATTIGAA
AACCTGACAAAAAAAAAGTTCCAGCTGIGGAATATGGGGGTTATCIGTACATCCTGGGGCATTIAAARAAR
AAATCAATGGTGGGGAACTATAAAGAAGTAACAAAAGAAGTGACATCTTCAGCAAATAAACTAGGARATT
TTTITITITITICTICCAGTITTAGAATCAGCCITIGAAACATTGATGGAATAACTCTGTGGCATTATTIGCATIATA
TACCATTTATCIGTATTAACTITGGAATGTACTCIGTTICAATGTTITAATCGCTGTGGTTGATATITCGAAA
GCTGCTTTAAAAAAATACATGCATCTICAGCGTTTITTITGTITTITTAATTGTATTTAGTTATGGCCTATACA
CTATTTGTGAGCAAAGGTIGATCGITITITCIGTTTGAGATTITTTATCTICTITGATTCTTICARAAGCATTCTGA
GAAGGTGAGATAAGCCCIGAGICICAGCTACCTAAGAAARAACCTGCGATGICACTIGGCCACTGAGGAGCTT
TGTITTCAACCAAGTCATGTGCATTTICCACGTCAACAGAATTIGTTTATTGTIGACAGTITATATCIGTITGICC
CTTTGACCTITGTITTICTITGAAGGTTICCTICGTCCCTGGGCAATTCCGCATTTAATTCATGGTATTCAGGAT
TACATGCATGTTITGGTTAAACCCATGAGATTCATICAGTTAAAAATCCAGATGGCAAATGACCAGCAGAT
TCAAATCTATGCTGGTTIGACCTTTAGACGAGTTIGCTITTACGTGGCCTGTTTCAACACAGACCCACCCAGA
GCCCTCCTGCCCTCCTITCCGCGGEEGGCTTITCTCATGGCTGTCCTTCAGGGTCTTCCTGAAATGCAGTGGET
GCTTACGCTCCACCAAGAAAGCAGGAAACCTGTGGTATGAAGCCAGACCTCCCCGGCGGGCCTICAGGGAA
CAGAATGATCAGACCITIGAATGATITICTAATTTTTAAGCAARAATATTATTTITATGAAAGGTTTACATTGT
CAAAGTGATGAATATGGAATATCCAATCCTIGTIGCTGCTATCCTGCCAAAATCATTTTAATGGAGTCAGTT
TGCAGTATGCTCCACCTGGTAAGATCCICCAAGCTIGCTTITAGAAGTAACAATGAAGAACGTGCACGTITTIT
TAATATAAAGCCTGTITTIGICITTITIGIIGITGTITCAAACGGGATTCACAGAGTATITGAAAAATGTATAT
ATATTAAGAGGICACGGGGGCTAATTGCIGGCTGGCTGCCTITTTGCTGTIGGGGTTITGTTACCIGGITTIT
AATAACAGTAAATGTCCCCAGCCTCTTIGCCCCCAGAACTGTACAGTIATTCTGGCTGCACTTGCTICTAAGA
GTAGTTGATGTTGCATITIITCCITATTIGTITAAAAACATGTTAGAAGCAATGAATGTATATAAAAGCCTCAA
CTAGTCATTITTITTIICICCTICTIICTIITTITITTCATTATATCTAATTATTITIGCAGTTGGGCAACAGAGAAC
CATCCCTATTTTGTATTIGAAGAGGCGATTICACATCTGCATCTTAACTGCTICTITITATGAATGAAAAANCAGT
CCTICTGTATGTACTCCICTITTACACTGGCCAGGGTCAGAGTTAAATAGAGTATATGCACTTTCCAAATTG
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GGGACAAGGGCTCTAARAAARAGCCCCAAAAGGAGAAGAACATCTGAGAACCTCCTICGGCCCTICCCAGTCC
CTCGCTGCACAAATACTCCGCAAGAGAGGCCAGAATGACAGCTGACAGGGTICTATGGCCATCGGGICGTC
TCCGAAGATTTGGCAGGGGCAGAAAACTCIGGCAGGCTTAAGATTIGGAATAAAGTCACAGAATTAAGGA
AGCACCTCAATTTAGTTCAAACAAGACGCCAACATTCTICTCCACAGCTCACTTACCTCTCTIGIGTITCAGA
TGIGGCCTITCCATTTATATGTIGATCTIIIGITITATTAGTAAATGCITATCATCTAAAGATGTIAGCTICIGG
CCCAGTGGGAAAAATTAGGAAGTGATTATAAATCGAGAGGAGTTATAATAATCAAGATTAAATGTARAATA
ATCAGGGCAATCCCAACACATGTICTAGCITTICACCTICCAGGATCTATTGAGTGAACAGAATTICCAAATAG
TCTICTATTTGTAATTGAACTTATCCTAAAACAAATAGTTTATAAATGTGAACTTAAACTCTAATTAATTC
CAACTGTACTTITTAAGGCAGTIGGCIGTITITTAGACTTITCTTATCACTITATAGTTAGTAATGTACACCTAC
TCTATCAGAGAAAAACAGGAAAGGCTCGAAATACAAGCCATTCTAAGGAAATTAGGGAGTICAGTTGAAAT
TCTATTCTGATCTTATTCTGTIGGTGTCTITITTGCAGCCCAGACAAATGTGCTTACACACTTITTTAAGAAAT
ACAATTCTACATTGTCAAGCTIATGAAGGTITCCAATCAGATCTTTATTGTITATTCAATTIGGATCTITICA
GGGATTTTITITTITTITAAATTATTATGGGACAAAGGACATTTGTTGGAGGGGCTGGCGAGGGAGGAAGAATTTT
TAAATGTAAAACATTCCCAAGITIGGAICAGGGAGTITGGAAGTTTICAGAATAACCAGAACTAAGGGTAT
GAAGGACCTIGTATTIGCGGTCGATGIGATCGCCTCTGCGAAGAACCTTGTGTIGACAAATGAGAAACATTITIG
AAGTTTGTGGTACGACCTTTAGATTICCAGAGACATCAGCATGGCTCAAAGTGCAGCTCCGTTIGGCAGIG
CAATGGTATAAATTTCAAGCTGGATATGTICTAATGGGTATTTAAACAATAAATGTGCAGTTTTAACTAAC
AGGATATTTAATGACAACCTICTIGGTIGCTAGGGACATCTGTITTICTAAATGTTTATTATGTACAATACAG
AAAAAAATTTTATAAAATTAAGCAATGIGAAACTGAATTIGGAGAGTIGATAATACAAGTCCTTIAGTICTITIA
CCCAGTGAATCATICIGITCCATGICTITIGGACAACCATGACCTIGGACAATCATGAAATATGCATCTCA
CTGGATGCAAACAAAATCAGATGGAGCATGAATGGTACTGTACCGGTITCATCTCGCGACTIGCCCCAGAAAAN
TAACTTCAAGCAAACATCCTATCAACAACAAGGTIGTITICTGCATACCAAGCTGAGCACAGAAGATGGGAA
CACTGGTGGAGCGATGCGAAAGGCTCGCTCAATCAAGAAAATTCTGACGACTATTAATAAATAAGACTGTAGT
GTAGATACTGAGTAAATCCATGCACCTAAACCTTTITGGAAAATCTCGCCGIGGGCCCTICCAGATAGCTCAT
TTCATTAAGTTITITTCCCICCAAGGTAGAATTTGCAAGAGTGACAGTIGGATTGCATITCTITIGGGGAAGC
TTICITITTIGGTIGGTTITTGTTTATTATACCTITCTTAAGTTITTCAACCAAGGTTITGCTITTTGTITITIGAGTITIA
CTGGGGTTATTTTIGITITAAATAAAAATAAGTGTACAATAAGTGTITTIGTATTIGAAAGCTITIGTTAT
CAAGATTTICATACTITITIIACCITICCATGGCTICTITITTAAGATTGATACTITTAAGAGGIGGCIGATATIC
TGCAACACTGTACACATAAARAAANTACGGIAAGGATACTITACATGGTTAAGGTARAAGTAAGTICTICCAGTT
GGCCACCATTAGCTATAATGGCACITTGITTIGIGTITGTTIGGAAAAAGTCACATTGCCATTAAACTTTICCT
TGICTIGTICTAGTITAATATTGTIGAAGAAARATAAAGTACAGTIGTGAGATACTG
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AATGAGGGTATTITATAAACTACTTAAATTIATAAAAAGAATGAGACATCAGACTTACAGTITTIGGATACTA
ATTTTTTTCACTTAACGTITCATTATGTIGATAGGAGTTTITICCATCCTATTATACCGCTGTGCGATCTGATC
TTGGGCACGTTAACCAACCTCITGITGCCTICGATITTICTCACCTGTAAAAGTGGGGGTAATCATAATGCT
TACTTAGTAGGATAGCCCTGAAGAATAACTGACTTAGCGAACATAAATACCTTACAATAGGGTITITTCAGC
ATGGGAAGGATTCAGTAAATGITAGCTGICATCATCACCACCTACAAAGGAAGCAATACTGTICGCTGAAAG
TTTTTCCATCATTAATGTAATITCTATAGTACGATTCCCAAGAAGATATTAAAATTATGGAAATAAAGGT
ATTGGTATATTCCTAATTATTITICCTAAAAGATTGTATTGATAAATATGCTCATCCITCCCTTAACGGGAT
GCATTCCAGAAAAACAAGTCAAATGT TAGACAAAGTATCAGAAGGGAAATTCTGTAGCCAGAGAGCTAAA
AATTACAATAGGGTCTCTAATIATACTICAACTTITITTTAGGAATAATTCTCAGTGTIGTITITCCCACATTIT
CATATGTAATTTTTITIITIITTITIITTIITTITITGAGACAGAGCCTCGCCCTGTICACCAGGCTGGAGTACAGTG
GCGCGATCTICGGCTCACTIGCAACTICCACCTIGCTGGGTTCAAGCAATTCTITICTIGACCICAGGIGATCCAC
CCGCCTCGGCCTCCCARAGTGCTGGGATTATAACAGGCGTGGCATCGAGTCACCGCGCCCGGCCGATCTTT
ACTTITTTTATTCTTTGTACCCCCTGCCIATCCAGITAGCATGTGATTAAAGTCAAAGATTITGCCACTITIG
GGCCACATCTATTAATTIITCATICTIITGITATAATIGTATTITAGTTITITGATCTACACTIGCTTIATTACTCC
CAGTCATTITTITATAGAACTGAAAATCTGGTAAAATACTCAAAATTGCACTGACTICTATGTAGAGGCGA
CACTCCATCAGAACCGIGGGCIGACAGGGAATCCCACTGTGCAGGAGCTGCGCGCATTTITCATITTICTGAT
TCICITTIGGCGTIATCCAGGACTICTIGATGACATGATCATATATTTATCAGTAGTAACAGGTITIGGGCCATTIT
GITTTTIGIGGTAAATCATATATTIAAGATTTTAGAAATAAGTTGATAGCCATGTATTITIIGGAATTITGAA
AAAGACATTGCATTACTCAGCITCAAATTIAAGCTITAATCAAATAGTGAAACTTTICCATTAATGGACAGT
GTATACCTTITTITGTIGIATTTAAAAAAANAAACACTGAATATAGTGCCTTTIGTIGACAGGGGAGCTIGGTTC
CTGACAATGTCCTCITIGAGCCITITITITITITTTTITTIGAGATGGAGTICTICACTGTGTCACCCAGGCTGGAGT
GCAGTGGCGCCATCTITIGGCTCACTGCAACCTCCGCCCCCTGGGTTCAAGTIGATTICTICATICCICAGCTTIC
CTAAGTAGCTGGGATTACAGGCACGCACCACCATGACCAGCTAATTITTATACTTTTAGTAGAGACAGGG
TTTTIGCCATGTITIGGCTAGGTTIGGTCTCGAACTCCIGACCTCAAGTAATCCACCCACCATGGCCTICCCCAA
AGTGCTGGGATTACAGGCGTGAGCCATTIICACCCGGCCICICTTCCGTCTITTIGAGCTGTGAGCGAAATAGC
TACATTACATGAGCTGCTAGATCTGCCTITATGGTCAGAAATGAAGGTTGAACTCTCAGGAACAGTGACAT
ATATACACACTGATATTTICCAAAGTACAATGCCCCAAATTGATCCACAAAGGAATTAAGGTCATTTCGCAA
CAAAATCACAGAATAGTAACAAATAAATAGAAGATAAATATGGCCAGGGATGCTIGCAAACTGATATACTG
CCAAGTTTATCAGTIGGGAATCCCAACAGTGAAAAGCATAAAAATGAAAGGAATTTTAAGGAGACTTITTT
ATAGAAGAGTGCGAACGATTGCAGCAGCCAACAAGTGATGCTGAGCGCACACAGCCGAACAGCTICAGIGGGE
CACCATCCCCTICTCIGGITTGAAGGGGTAGGGAGGGGACCAGAGCTGGGAGGAGGGGGCTGGAATACTGC
TGGAGGAGCCACTCCCTTICCAGACCTGCIGTIGGCCATCACAGAATGCAGCCACTGCCAGAGCAGCAGCCC
GAGGAACCAGGCAGGCCCAGCACAAGTACCCTAGCCTCTCTICTTICIGTITICTIGCCIGCCGATCICCTC
CACTGGCTAAACCCAGCIGGATGCTIAAGAGTACAGTCAGCCTGCCTGCTGAGGAGGGACCACCAGGGACC
ACCATCAGCAAGGGATCCAATGTICTTICIGCCTICIGCAGAATGAAGGTTCGGGGCGCEEGGGECGCTCTAC
TTCITAGGGATATTGTGGGAATAAAAGGARAATAGGCAAAAAATGTITTTCGAAAAACAAAGCACATACTGC
GCACCCGTGGGCCACTACTGCITITIGACCCCTGGCTCTGTTTICATCGAAGTAATGTCGTIGTICATTICICTTT
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TTAGGTGCTACAGGATTTICTTITIAGCTTIIGITITICIGTICCACCATATITTCAACTCATGTGIGCIGTITIGTIT
GTIGCTARAAACAAATATTIIGCTGATGCCTIGAGTGAATAGTTGAATATITTATATAAGTCAAATTITATACGT
AATGATTTTTICITGTAACTTAGCCGTITIICICITITACAAACTCAGAAAACCTCAGACTTIGARAAGGCCT
TGAAGTTCCTCACCTGAAATCIGAGAACTTIGGAGCGCCTTAAAAAATCTAAAGCAAAACARANACAGTGAA
AGAACATGATATAGTICAGTGTAGAGAATAAAATTATTTATGTAATTAATATTIGAGGATGCAGATAACACA
TTGIGAAATCTIGCTTGTAAAANATCTCCGATCTGCTGAAGARAGATGTTCTCTCTAGAGATCITTIGAAAG
CATAATTATTGAGCTITITTIAAAATGITAGAAACAAAAGTTAGACCCACACATATTICTIGGCGTGIGGAAGAT
TTGCATTCCTTCCCCTGCCCGCCCCGCCCCCACACTTGTIGAGTTGIGCCTGTGTACGCAGTTCCTGTAGC
ACTCGGCTGGGCAGAAATCATCTTICAGCACTAAGGGAACATAGTTATGATCTGGACCTICTIGGGAGIGGE
TCAGTGCCCAAGAACAGGTATGGGACTCCAGAAAGTTCTIGCTCTCAACCCTATTTIGAAATAGAGTIACA
CATTGTTCTACAATTATTITGAGTTAATAAGCAGCTCTTTTCAAACCGTGATTATGCCCTTCCAAGTTTAAA
TACACTAGACTITAGTGAAAGTAATTGACCTCATCTICATTICTCICCTGTTATATTAAGATCACTTICAG
TAAAAGGTAGAAGCTTTIGAAGTGCTGACGGAGGAGGTAGAGGAGGGACATAGAGCAGATAGGCGCTGGAA
AGTIGGGGTGAGGAAGAGAGTGGCTICICITIGGCAGAGTACCAAGGAAAAGCCCTATCTGTACAGAACCT
TTGIGCCTGGGAACTTGATGGCTGCAACCTGAGCCTCAACCTAGTITGCTTGCGGAGCCAGAAGAGAAGC
TAAAAACCTTCAGTTAACCAAGCCAGACACCAAGAAAGTTAAACCGAAAGAGAACCCCCCACCCCCCGCA
AAARAAAGAAGTAAAGTGGGTTAAAGTGATATCATGTTAGCACAGAAAGAGAACATAAGGGTCATCTAAG
TTCATCTGCCCCCTCTTCTATITCAAGGTIGCAGAAACTAAGGCACAAGGCGACCCCGTGTCCTIGCTCITGA
TCACATAGCTAGTGGGCTGCCAAGCCAGGICTAGAACTCIGTITCTCIGGGETCACAGGCTGGCICTTCATC
CCTCTAGAGAGATAGCTICATCIGIGIGCACCTGAGCCCGTTIGIGITICGGAGTCAAAGCAAATAAAGGCT
CAAACTCCAAGACTGITITGCAGACCGGCTGCAGTAGATATGGGCCCAGCGAGAAACCTIGCTTTAAATTGC
TTCAAGCAAGTIGTTTCTIGCAAAGCTGIIGACTITITTICTITCAACTTTICTAGTGAGTCACTGCAGCCIG
AGCTIGITATTTIGTCATTATGCAATAATTICAGGAACTAACTCAAGATTCTTICTTTTTAAATTATITGITTIA
TTTAGAGACAGAGTCTTGCTICIGTTIGCCCAGGCTGGAGTGCAGTGCTGTCGATCTCGGCTCACTIGCAGCCT
CTGCCTCCTIGGGTTICAAGCAATTICICATGTCTCAGCCTCCCGAATAGCTGGTATTIGCAGGCTCGIGCCAC
CACCCCCTIGCTAATTTITIGTAATTITAGIGGAGACACGGTTTCGCCATGTITGGCCGGECTICGICTITGAGC
TCCTIGGCCTCAGGTGATCCGCCCGCCTCGGCCTCCCARAGTGCTGGGATTGCACGCCGTGAGCCTICCACAC
CCGGCCTATTTATTITIATITTTAAATTGGCTGCTCTTAGARAGGCATACCATGTITCTGGATGGGAAGGCT
TATTAATTCACCCTAATITAATGTATAAATTTGATGCAATCATAGICACAGTCCCAGTGGAATTITTITAA
CTTGGTAAGATCGTTICIAAAATTAATGAGAGAACTTGAATTACCAGGTATTGAAACACTGTAAAGCCACAA
TCATGTAAACAGTATCTTATAACCATGGCGAATAGAGGICTGTGATACAGCAGAAAANAGTGARAAARANAGA
ATAACTGTATTCATAAAAATTTAAATGIGGAGTICACTGGGGGAAAGGATTAAATATTCGATAATGTAGAA
ACAACTCAACTATTTGGAGAAATGTAAATTTAGAGCCTTATCTCATGCCATATACCAAAATACTATITAG
ATTTGATTAAAAAATAAAAAAAAARAARAAALNARNAL

BC035498 GCGGCCGCCAGCGCGETIGCTAGGGGCCAGCGCGCGGATCCCGCCACCGCCGCGCGECTCGECCCGCCGACTCC 99
CGGCGCCGCCGCCGCCACTGCCGICGCCGCCGCCGCCTGCCGGGACTGGAGCGCGCCGETICCGCCGLGGAL
AAGACCCTGGCCTCAGGCCGEGAGCAGCCCCATCATGCCGAGGGAGCGCAGGGAGCGGEGATGCGAAGGAGC
GGGACACCATGAAGGAGGACGGCGCGCGCCGGAGTTCTCGGCTCGCTCCAGCGAAGAGGAAGGCAAACGTGAC
CGTTTTTITIGCAGGATCCAGATGAAGAAATGGCCAAAATCGACAGCACGGCGAGGGACCAGTGTIGGGAGC
CAGCCTTGGGACAATAATGCAGICIGTGCAGACCCCTGCTCCCTGATCCCCACACCTGACAAAGAAGATG
ATGACCGGGTTTACCCAAACTCAACGTGCAAGCCICGGATTATTGCACCATCCAGAGGCTICCCCGCIGCC
TGTACTIGAGCTGGGCARAATAGAGAGGAAGCGTCTGGAAAATCATGTTAAACAAGGARAAGACATACTTAAGG
GATCAGCACTTTCTIGAGCAACACCCTCITCTGCAGCCAAAAATGCGAGCAATTICTITICIGGATITGGTTAA
TGGAGGTGTGTGAAGTCTATAAACTTCACAGGGAGACCTITITACTIGGCACAAGATTTCITICGACCGGTA
TATGGCGACACAAGAAAATGTIGTAAAAACTCTTIITACAGCTTATIGGGATTTCATCTTIATITATIGCA
GCCAAACTTGAGGAAATCTATCCICCAAAGTTGCACCAGTTTIGCGTATGIGACAGATGGAGCITGTITICAG
GAGATGAAATTCTCACCATGGAATTAATGATTATGAAGGCCCTTAAGTGGCGTTITAAGTICCCCTGACTAT
TGIGICCTIGGCTIGAATGTATACATGCAGCTITGCATATCTAAATGACTTACATGAAGTGCTIACTIGCCGCAG
TATCCCCAGCAAATCTTTATACAGATIGCAGAGCIGTITIGGATCTCIGTGTICCTGGATGTIGACTGCCTIG
AATTTCCTTATGGTATACTIGCTGCTICGGCCTITIGTATCATTTCTICGTCATCTGAATTGATGCAAAAGGT
TTCAGGGTATCAGTGGTGCGACATAGAGAACTGTGTICAAGTGGATGGTTCCATTTGCCATGGTTATAAGG
GAGACGGGGAGCTCAARAACTGAAGCACTTICAGGGGCGTCGCTGATCGAAGATGCACACAACATACAGACCC
ACAGAGACAGCTTGGATTITGCIGGACAAAGCCCGAGCAAAGAAAGCCATGTTIGTICTIGAACAARATAGGGC
TTCTCCTCTCCCCAGTGGGCTCCTCACCCCGCCACAGAGCGGTAAGAAGCAGAGCAGCGGGCCGGARATG
GCGTGACCACCCCATCCITCTICCACCAAAGACAGTTGCGCGCCTGCTICCACGTICICTIICTIGICIGTITGC
AGCGGAGGCGTGCGTTTGCTTIITACAGATATCTGAATGGAAGAGTGTTTCTTICCACAACAGAAGTATTIC
TGTGGATGGCATCAAACAGGGCAAAGTGTITTTTTATTGAATGCTTATAGCGTITTITTITTAAATAAGTGGGET
CAAGTACACCAGCCACCICCAGACACCAGTGCGTGCTCCCGATGCTGCTATGGAAGGTIGCTACTTIGACCT
AAGGGACTCCCACAACAACARAANGCTTIGAAGCTGIGGAGGGCCACGGTGGCGTGGCTCTCCICGCAGGTIG
TTCIGGGCTCCGTTGTACCAAGTGGAGCAGGTIGGITGCGGGECAAGCGTTGTGCAGAGCCCATAGCCAGCT
GGGCAGGGGGCTGCCCICTCCACATTATCAGTTGACAGTGTACAATGCCTTIGATGAACTIGTITIGTAAG
TGCIGCTATATCTATCCATTTITTAATAAAGATAATACTGTITTTTGAAAAAAAAAANAAANANANADAAD
AAAAAAAAAARAAANAAANARANAAAAANAAANAAANAAANAAAANAAANAA

BG256659 GAGGGCACGGGCTCCGEGTAGGCACCAACTGCAAGGACCCCTCCCCCTGCGGGCGCTCCCATGGCACAGTTIC 100
GCGTTCGAGAGTGACCIGCACICGCTIGCTITCAGCTGGATGCACCCATCCCCAATGCACCCCCIGCGLGLT
GGCAGCGCAAACGCCAAGGAAGCCGCAGGCCCGGCCCCCTCACCCATGCGGGCCGCCAACCGATICCCACAG
CGCCGGCAGGACTCCGGGCCGAACTICCTIGGCAAATCCAGTTCCAAGGTTCAGACCACTCCTAGCAAACCT
GGCGGTGACCGCTATATCCCCCATCGCAGTGCTGCCCAGATGGAGGTGGCCAGCTTICCTICCTGAGCAAGG
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AGAACCAGCCTGAAAACAGCCAGACGCCCACCAAGAAGGAACATCAGAAAGCCTGGGCTITGAACCTIGAA
CGGTTTTGATGTAGAGCGGAAGCCAAGATCCTTCGGCTCAGTGGAAAAACCACAAARATGCGCCAGAGGGTT
ATCACGAACAGACTGAAAGTACTCTACAGCCAAAAGGCCACTCCTIGGCTCCAGCCGGAAGACCTIGCCGTT
TACATTCCTTCCCTGCCAAGACCGTATCCIGGATGCGCCTGAAATCGAATGACTATTAACTGAACCIGIG
GGACTGGCAGTCCGGGGAATGICCGGGCCGGGCCACGGCCACGAGCGTIGTITICCGIGIGGAGTGCAAGCTGG
GACACACCGTGCCGCITGTGCACAGGGCCACGCGGGGAAATAATCCCGGEGCGCGCARAAGCGGECACTGGL
GAGAGCCGCACGGGCCGGTGCIGECGGGTIGGTACAACAGGCCAAAACAACACACAAGGCCAACAAGACATA
CGCGCGCTGACACCACGGTGCAAAGCGCTCAGACGAGTAGTAACCGGCACTGTIGGTTGCTIGCCTCCCCAC
CTCTCCCGCTCTCAGCGTAAGATARAAGAAAGAAGAGCAAARAAGCARAGARAGAAGACGAGACGAGACAC
ACAGGAACGAACAGTAAAGCAAGCTAAAGCAAACGCAAGACCAGACAACAGAAATAGAAAGAACCAACAG
AGAGGAGACAGAACAGGACGCCAGCAACATAGCAACAAACGAACAGAAGAGAGCACTAAACARRAAGCAGC
AGCAAGACGAGACAGCGAGAGAAGGAGGAAGGAGGGCCGAGCGAGCAGGGAGCGCGAGCAGCGAGGCCGAAG
CAGCAGACAAGGGCAGGCGAAGGGCAACGAGAGGAGGCACCACACAAAANAGGAGAGGGGACAGGAGAAGC
AGCGAGAGAAGCGGAGGAGCAACAAGAGGAAGAAANGGAGAGGGAGAGGAGGGAGAGAGCGGAAGGAGGA
AGAAACAGCACGAGGCGACGAAGGCGGGACGACGCGGEEGGCAGGAAAAGACACAGGAAGGCAGCGCGGAGGE
AGGAGAAGGGGAAGCAGGAAGGAGACGGAAGGAGAAGAGGGAGAGGACAGCGCAAGAGAGCGCGCGCGGL
GACAGCGAGGGACGGAGCGAGAGAGAGGAAACGGARAGCGAGAGGGAAGAGGAGAGGCAACGCAGCGAAL
CAACCGAAAACAGCAGAAAGAGAGCAGAAGGACGCGCAANAGAGGCAAGCGCAAGACGACAGGAAACGAAG
CGAGAGACGAGAAGCCGGTGACGAGCAGGAGAAAGGGAAGGCAGGAGACAGGACAGGCGGAAGAGAGACA
CGCGAGACGCAARAGAGTGAGCAGAACGAAGCGAAGAGCAACGCACGAGAGAAACGAC

NM_001254

GAGCGCGGCTGCGAGTITITIGCTGCTIGCCGCIGTGCAGTTTGTTCAGGGGCTIGIGGCTIGGTIGAGTICCGAGAGG
CTGCGTGIGAGAGACCGTIGAGAAGGATCCIGCACTGAGGAGGTGGARAAGAAGAGGATTIGCICGAGGAGGCC
TGGGGICTGTGAGGCAGCGGAGCTGGGIGAAGGCIGCGGGTTCCGGECGAGGCCTGAGCTGTIGCIGTICGTIC
ATGCCTCAAACCCGATCCCAGGCACAGGCTACAATCAGITITCCARAAAAGGAAGCTGTCICGGEGCATTIGA
ACAAAGCTAAAAACTCCAGTIGATGCCAAACTAGAACCAACAAATGICCAAACCGTAACCIGTIICICCICG
TGTAAAAGCCCTIGCCTCTICAGCCCCAGGAAACGTCTIGGGCGATGACAACCTATGCAACACTCCCCATTTIA
CCTCCTTIGITCTCCACCAAAGCAAGGCAAGAAAGAGAATGGTCCCCCTCACTCACATACACTTIAAGGGAC
GAAGATTGGTATTTGACAATCAGCTGACAATTAAGTCTCCTAGCAAAAGAGAACTAGCCAAAGTTCACCA
AAACAAAATACTTTCTTCAGTTAGAAAAAGTCAAGAGATCACAACAAATTICTGAGCAGAGATCICCACTIG
AAGAAAGAATCTIGCATGTIGTGAGACTATICAAGCAAGAAGGCACTIGCTACCAGCAAGCAAAGCTGGTICC
TGAACACAGCTGTCCCAGATCGGCTGCCTIGCCAGGGARAGEGAGATGGATGTCATCAGGAATTTCTIGAG
GGAACACATCTCTGGCGAAAAAAGCTIGGAAGCCTTTACCTTITCTGGTGCTICCTIGGAACTGGAAAAACTGCC
TGCTITAAGCCGGATTCTGCAAGACCTCAAGAAGGAACTGAAAGGCTITTAAAACTATCATGCTGAATIGCA
TGICCITGAGGACTGCCCAGGCTGTATICCCAGCTATIGCTCAGGAGATTTGTCAGGAAGAGGTATCCAG
GCCAGCTGGCAAGGACATGATGAGCAAATTGGAAAAACATATGACTCGCACGAGAAGGGCCCCATGATTIGTG
TTGGTATTGGACGAGATGGATCAACTGGACAGCAAAGGCCAGGATGTATTGTACACGCTATTIGAATGGC
CATGGCTAAGCAATTICICACTIGGIGCTIGATTGGTATTGCTAATACCCTGGATCTCACAGATAGAATTCT
ACCTAGGCTTCAAGCTAGAGAAAAATGTAAGCCACAGCTIGTITGAACTTCCCACCTTATACCAGAAATCAG
ATAGTCACTATTITTGCAAGATCGACTTAATCAGGTATCTAGAGATCAGGTITCTGGACAATGCIGCAGTIC
AATTCTGTGCCCGCAAAGTCICTIGCTGITTICAGGAGATGTICGCARAGCACTGCGATGTTIGCAGGAGAGC
TATTGAAATTGTAGAGTCAGATGTCAAAAGCCAGACTATTCTCAAACCACTGTCTGAATGTARATCACCT
TCTGAGCCTCTIGATTCCCAAGAGGGTIGCGICTITATICACATATCCCAAGTCATCTCAGAAGTIGATGGTA
ACAGGATGACCTTGAGCCAAGAAGGAGCACAAGATTCCTITCCCTCITCAGCAGAAGATCTITGGITTIGCIC
TTTGATGCTCTTIGATCAGGCAGTTCGAAAATCAAAGAGGTCACTCTIGGGGAAGTTATATGAAGCCTACAGT
AAAGTCTGTCGCAAACAGCAGGTGGCGGCTIGIGGACCAGTCAGAGIGTTIGTICACTITTICAGGCECTICITIGG
GCCAGGGGCATTTTAGGATTAAAGAGAAACAAGGARACCCGTTITGACAAAGGTIGTITITTICAAGATTGA
AGAGAAAGAAATAGAACATGCICTGAAAGATAAAGCTTITAATTGGAAATATCTTAGCTACTGGATTGCCT
TAAATTCTTCICTTACACCCCACCCGAAAGTATTICAGCTIGGCATTITAGAGAGCTACAGTCTITICATTITAG
TGCITTACACATTCGGGCCTGAAAACAAATATGACCTTITITITACTIGAAGCCAATGAATTITTAATCTIATA
GATTCTTTAATATTAGCACAGAATAATATCTTTIGGGTCTTACTATTITTACCCATAAAAGTGACCAGGTA
GACCCTTTTITAATTACATTCACTACTTCTACCACTTGTGTATCTCTAGCCAATGTGCTTIGCAAGTGTACA
GATCTGTIGTAGAGGAATGTIGIGTATATITACCTICTTCGTTITGCTCARAACATGAGTIGGGTATTITITIGTT
TGITTITITTTTGITGTITGITGTITTITIGAGCCGCGTICTCACCCTGTTGCCCAGGCTGGAGTGCAATGGCGCGE
TTCTCTGCTCACTACAGCACCCGCTTCCCAGGTTGAAGTGATTCTCTTGCCTCAGCCTCCCGAGTAGCTG
GGATTACAGGTGCCCACCACCGCGCCCAGCTAATTITTITTAATTITITAGTAGAGACAGGGTITTTACCATGT
TGGCCAGGCTGGTCTTGAACTCCTGACCCTCAAGTGATCTGCCCACCTTGGCCTCCCTAAGTGCTGGGAT
TATAGGCGTGAGCCACCATGCTCAGCCATTAAGGTATTTTGTTAAGAACTTTAAGTTTAGGGTAAGAAGA
ATGAAAATGATCCAGAAAAATGCAAGCAAGTCCACATGGAGATTIGGAGCACACTGGTTAAACGAATTTAT
TTCITIGTATAGTATACTATGITCATGGIGCAGATACTACAACATIGTGGCATTTTAGACTCGITGAGTT
TCTIGGGCACTCCCAAGGGLGTITGGGGICATAAGGAGACTATAACTICTACAGATTIGTGAATATATTIATT
TTCAAGTTGCATTCTTTGTCTIITTTAAGCAATCAGATTTCAAGAGAGCTCAAGCTTITCAGAACTCAATGT
GAAAATTCCTTCCTAGGCTGTICCCACAGTICTTTIGCTGCCCTTAGATGAAGCCACTTIGTITITCAAGATGACT
ACTITGGGGTTIGGGTTTICATCTARACACATTITITICCAGTCTTATTIAGATAAATTAGTCCATATGGITGG
TTAATCAAGAGCCTTCTGGGTIITGCTITICGTGGCATTAAATGG
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GCGGAATGGGGCGGGACTITCCAGTAGGAGGCGGCAAGTITGAAAAGTGATGACGGTIIGACGTITITIGCTGAT
TTTTIGACTTTGCTTGTAGCTGCTCCCCGAACTCGCCGTICTICCTGICGGCGGCCGGCACTGTAGATTIAAC
AGGAAACTTCCAAGATGGAAACTTTIGICITTICCCCAGATATAATGTAGCTGAGATIGTGATTICATATICG
CAATAAGATCTTAACAGGAGCTGATGGTAAAAACCTCACCAAGAATGATCTTITATCCAAATCCAAAGCCT
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GAAGTCTTGCACATGATCTACATGAGAGCCTTACAAATAGTATATGGAATTCGACTGGAACATTTITTACA
TGATGCCAGTGAACTCTGAAGTICATGTATCCACATTTAATGGAAGGCTTCTTACCATTCAGCAATTTIAGT
TACTCATCTGGACTCATITTIGCCTATCIGCCGGGTGAATGACTITIGAGACTGCTGATATTICTIATGICCA
AAAGCAAAACGGACAAGTCGGITTTITAAGTIGGCATTATCAACTTTATTCACTTCAGAGAAGCATGCCGIG
AAACGTATATGGAATTTICTTIIGGCAATATAAATCCICIGCGGACAAAATGCAACAGTTAAACGCCGCACA
CCAGGAGGCATTAATGAAACTGGAGAGACTTGATICTGTTCCAGTITGAACGAGCAAGAAGAGTTICAAGCAG
CTTTCAGATGGAATTICAGGAGCTACAACAATCACTAAATCAGGATTITCATCAAAAAACGATAGTIGCTGC
AAGAGGGAAATTCCCARAAGAAGTCAAATATTTCAGAGAAAACCAAGCGTTTIGAATGAACTARAATTIGTC
GGTIGGTTICTTTGAAAGARATACAAGAGAGTTTGAAAACAAAAATTGTGGATTCICCAGAGAAGTTAAAG
AATTATAAAGAAAAAATGAAAGATACGGICCAGAAGCTTAAAAATGCCAGACAAGAAGTGGTGGAGAAAT
ATGAAATCTATGGAGACTCAGITGACTGCCTGCCTITCATGTCAGTIGGAAGTGCAGTTATATCAAAAGAA
AATACAGGACCTITTCAGATAATAGGGAAAAATTAGCCAGTATCTTAAAGCAGAGCCTGAACTIGGAGGAC
CAAATTGAGAGTGATGAGTCAGAACTGAAGAAATTGAAGACTGAAGAAAATTCGTTCARAAGACTGATGA
TTGTGAAGAAGGAAAAACTTGCCACAGCACAATTCAAAATAAATAAGAAGCATGAAGATGTTAAGCAATA
CAAACGCACAGTAATTIGAGGATTIGCAATAAAGTTCAAGAAAAAACGAGGTGCTIGICTATGAACGAGTAACC
ACAATTAATCAAGAAATCCAAAAAATTAAACTTGGAATTICAACAACTAAAAGATGCTGCTIGARAAGGGAGA
AACTGAAGTCCCAGGARATATTITCTAAACTTGAAAACTGCTTTGGAGAAATACCACGACGGTATTGAAAA
GGCAGCAGAGGACTCCTIATGCTAACATACATGAGAAGACAGCTGAACTGAAGAGCGAAGATGTICAAAATG
TCAACCTGATTAACAAAATTACATGTICITIITIGTAAATGGCTTGCCATCTITTITAATTITTICTATITAGAAA
GAAAAGTTGAAGCGAATGGAAGTATCAGAAGTACCAAATAATGTTIGGCTTCATCAGTTTITTATACACTCT
CATAAGTAGTTAATAAGCATGAATTIAATCTAGGCTTTITATTAATTITATAATTAAAATAACTTGTGCAGCT
ATTCATGTICTCTACTCTGCCCCTTGTIGIAAATAGTTTGAGTAAAACAAAACTAGTTACCTTIGAAATAT
ATATATTTTTTTICTGTTACTATIC

BC041846

GGCTAGCGCGGCAGGTIGGAGAAAGAGGCTITGGGCGGCCCCECTGTAGCCGCGTGTGGGAGGACGCACGGG
CCTIGCTTICAAAGCTITIGGGATAACAGCGCCTICCGGGEGATAATGAATGCGGAGCCICCGITIICAGICGA
CTTCAGATGTGTICTICCACTTTIITICCGCIGTAGCCGCAAGGCAAGCGAAACATTICICTIICCCGTACTIGAG
GAGGCTGAGGAGTGCACIGGGIGIICTITTCTCCTCTAACCCAGAACTGCGAGACAGAGGCTGAGTCCCT
GTARAAGAACAGCTCCAGAAAAGCCAGGAGAGCGCAGGAGGGCATCCGGGAGGCCAGGAGGGGTITCGCTGE
GGCCTCAACCGCACCCACATCGGICCCACCTGCGAGGGGGCGGGACCTCCETGGCGCTGGACCAATCAGCA
CCCACCTGCGCTCACCIGGCCICCICCCGCTGGCTCCCGGEGGCTGCGGTGCTCAAAGGGGCAAGAGCTG
AGCGGAACACCGGCCCGCCGETCGLGGCAGCTGOTTICACCCCTCTCICTGCAGCCATGGEGGCTCCCTCGTIG
GACCTCTCGCGTCTICICCTICCITCICCAGGTTTIGCTGGCTGCAGTCGCGCGGCCTICCGAGCCEIGCCGGGT
GGTCTTCAGGGAGGCTIGAAGTGACCT TGCGAGGCGGGAGGCGECGGAGCAGCGAGCCCGGCCAGGCGCIGGGE
AAAGTATTCATGGGCTGCCCTGGGCAAGAGCCAGCTCTIGTITAGCACTGATAATGATGACTICACTIGIGC
GGAATGGCGAGACAGICCAGGAAACAAGCGTCACTGAAGGAAAGGAATCCATTGAAGATCTITCCCATCCAA
ACGTATCTTACGAAGACACAAGAGAGATIGGGTIGGTTGCTCCAATATCTGTCCCTGAAAATGCCAAGGGT
CCCTTCCCCCAGAGACTGAATCAGCTCAAGTCTAATAAAGATAGACGACACCAAGATTTICTACAGCATCA
CGGGGCCGGGGCCAGACAGCCCCCCTGAGGGTGTCTTICGCTGTAGAGAACGAGACAGGECTIGGEITGTIGTT
GAATAAGCCACTGGACCGGGAGGAGATTGCCAAGTATGAGCTCTTITGGCCACGCTGTIGICAGAGAATGGT
GCCTCAGTGGAGGACCCCATGAACATCTICCATCATAGTGACCGACCAGAATGACCACAAGCCCAAGTTTA
CCCAGGACACCTTCCCAGGGAGIGICTTAGAGGGAGTCCTACCAGGTACTTICTIGTIGATGCAGATGACAGC
CACAGATGAGGATGATIGCCATCTACACCTACAATGGGGTGGTTGCTTACTCCATCCATAGCCAAGAACCA

GGACCCACACGACCTCATGTITCACAATTCACCGGAGCACAGGCACCATCAGCGICATCTCCAGTIGGCC
TGGACCGGGAAAAAGTCCCTGAGTACACACTGACCATCCAGGCCACAGACATGCATGGGGACCGGCTCCALC
CACCACGGCAGTGGCAGTIAGTGGAGATCCTTGATGCCAATGACAATGCTCCCATGTITIGACCCCCAGAAG
TACGAGGCCCATGTGCCTGAGAATGCAGIGGGCCATGAGGTGCAGAGGCTGACGGTCACTIGATICTGGACG
CCCCCAACTCACCAGCGIGGCGTIGCCACCTACCTTATCATGGGCGCTGACGACGGGGACCATITTACCAT
CACCACCCACCCTGAGAGCAACCAGGGCATCCTIGACAACCAGGAAGGGTTITIGGATTITIGAGGCCAAAAAC
CAGCACACCCTGTACGTIIGAAGTGACCAACGAGGCCCCTTTTIGTGCTGAAGCTCCCAACCTCCACAGCCA
CCATAGTGGTCCACGIGGAGGATGIGAATGAGGCACCTGTGTTTGTICCCACCCTICCAAAGTCGTTGAGGT
CCAGGAGGGCATCCCCACTGGGGAGCCTIGTGTGTGTCTACACTGCAGAAGACCCTGACAAGGAGAATCAA
AAGATCAGCTACCGCATCCTIGAGAGACCCAGCAGGGTGGCTAGCCATGGACCCAGACAGTIGGGCAGGTICA
CAGCTGTGGGCACCCICGACCGTIGAGGATGAGCAGTTTGTGAGGAACAACATCTATGAAGTCATGGICTT
GGCCATGGACAATGGAAGCCCTICCCACCACTGGCACGGGAACCCTTICTGCTAACACTGATTGATGTCAAC
GACCATGGCCCAGTCCCIGAGCCCCGTCAGATCACCATCTGCAACCAAAGCCCIGIGCGCCAGGTIGCTGA
ACATCACGGACAAGGACCTGICTCCCCACACCTCCCCTITCCAGGCCCAGCTCACAGATGACTICAGACAT
CTACTGGACGGCAGAGGTCAACGAGGAAGGTGACACAGTGGETCTTGTCCCTGAAGAAGT TCCTGAAGCAG
GATACATATGACGTGCACCTTICICIGICTGACCATGGCAACAAAGAGCAGCTCGACGGTIGATCAGGGCCA
CTGTGTGCGACTGCCATGGCCATGICGAAACCTGCCCTGGACCCTGGAAAGGAGGTTICATCCTICCCTGT
GCTIGGGGGCTGTICCIGGCTCIGCTIGITCCTCCTGCTGGTGCTIGCTTITGTITGGTIGAGARAGAAGCGGAAG
ATCAAGGAGCCCCTCCTACTCCCACGAAGATGACACCCGTIGACAACCGTCTTICTACTATCGGCGAAGAGCGGGGE
GTGGCGAAGAGGACCAGGACTATGACATCACCCAGCTCCACCGAGGTCTGGAGGCCAGGCCGGAGGTGGET
TCTCCGCAATGACGTGGCACCAACCATCATCCCGACACCCATGTACCGTCCTAGGCCAGCCAACCCAGAT
GAAATCGGCAACTTTATAATTGAGAACCTIGAAGGCGGCTAACACAGACCCCACAGCCCCGCCCTACGACA
CCCTCTTGGTGTTCGACTATGAGGGCAGCGGCTCCGACGCCGCGTICCCTGAGCTCCCICACCICCICCGL
CTCCGACCAAGACCAAGATTACGATTATCTGAACGAGTGGGGCAGCCGCTTCAAGAAGCTGGCAGACATG
TACGGTGGCGGCGAGCACGACTAGGCGGECCTGCCIGCAGGGECTGGCGGACCAAACGTCAGGCCACAGAGCA
TCTCCAAGGGGTICTCAGTITCCCCCTTCAGCTGAGGACTTICGGAGCTITGTCAGGAAGTGGCCGTIAGCAACT
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TGGCGGAGACACGGCTATGAGTCTGACGTITIAGAGTGGTTIGCTITCCTTAGCCTTITCAGGATGGACGGAATGTG
GGCAGTTIGACTTCAGCACTGAAAACCTICTCCACCTGGGCCAGGGTIGCCTCAGAGGCCAAGTITICCAGA
AGCCTICTTACCTIGCCGTAAAATGCTCAACCCIGTIGTCCIGEGCCTIGGGCCTGCTGTGACTGACCTACAGT
GGACTTTICICICTGGAATGGAACCITCITAGGCCTCCTGGTGCAACTTAATTITITITIITITAATGCTATC
TTCAAAACGTTAGAGAARAGTICITCAAAAGTGCAGCCCAGAGCTGCTGGGCCCACTGGCCGICCTIGCATT
TCTIGGTITTCCAGACCCCAATGCCTCCCATTICGGATGGATCTICTGCGTTTTTATACTGAGTIGIGCCTAGGT
TGCCCCTTATTITTTATITICCCTIGTITIGCGTTGCTATAGATGAAGGGTGAGGACAATCGTIGTATATGTAC
TAGAACTTTTTTATTARAGAAACTTTTCCCAAAAARAAAAAAANAD

NM_016343

GAGACCAGAAGCGGGCGAATTGGGCACCCGGTGGCGGCTGCCGGCACGTTTCGAATTAGACTICTGGGCICCAG
CCCGCCGAAGCCGCGCCAGAACTGTIACTCTCCGAGAGGTCGTTTTICCCGICCCCGAGAGCAAGTTTATTT
ACAAATGTTGGAGTAATAAAGAAGGCAGAACAAAATGAGCTIGGGCITTGCAAGAATGCAAAGAAGGGCTIG
CCTACAAGAGCTCTICAGAAAATTCAAGAGCTTGAAGGACAGCTTIGACAAACTCGAAGAAGGAAAAGCAGC
AAAGGCAGTTTCAGCTTGACAGTCTICGAGGCTIGCGCTGCAGAAGCAAANACAGAAGGTTGAAAATGAAARN
AACCGAGGGTACAAACCTGAAAAGGGAGAATCAAAGATIGATGGAAATATGTGARAAGTCTGGAGAAAACT
AAGCAGAAGATTITCTCATGAACTTCAAGICAAGGAGTCACAAGTGAATTTCCACGGAAGGACAACTGAATT
CAGGCAAAAANCAAATAGAAAANCTGGAACAGGAACTTAAAAGGTGTAAATCTGAGCTTGAAAGAAGCCA
ACAAGCTGCGCAGTCTGCAGATGTICTICICIGAATCCATGCAATACACCACAAAARATTTITACAACTICCA
CTAACACCAAGTCAATATTATAGIGGTICCAAGTATGAAGATCTAARAAGAAAAATATAATAAAGAGGTTG
AAGAACGAAAAAGATTAGAGGCAGAGGITAAAGCCTTGCAGGCTARAAAAAGCAAGCCAGACTCTITCCACA
AGCCACCATGAATCACCGCGACATTIGCCCGGCATCAGGCTICATCATCTGTGTTCTICATGGCAGCAAGAG
AAGACCCCAAGTICATCTITCATICTAATICTICAAAGAACTCCAATTAGGAGAGATTICTCIGCATCTIACT
TTICIGGGGAACAAGAGGTGACTCCAAGICGATCAACTITGCAAATAGGGAAAAGAGATGCTAATAGCAG
TTICTITITGACAATTCTAGCAGICCTICATICITTITGGATCAATTAAAAGCGCAGAATCAAGAGCTAAGAAAC
AAGATTAATGAGTTGGAACTACGCCTGCAAGGACATGAAAAAGAAATGAAAGGCCAAGTGAATAAGTTIC
AAGAACTCCAACTCCAACTGGAGARAGCAAAAGTGGAATTAATTGAAAAAGAGARAGTTITGAACARATG
TAGGGATGAACTAGTGAGAACAACAGCACAATACGACCAGGCGTCAACCAAGTATACTGCATIGGAACAA
AAACTGAAAAAATTGACGGAAGATTTGAGTITGTICAGCGACAAAATGCAGAAAGTGCCAGATGITICTICIGGE
AACAGAAAATTAAGGAAAAAGAARAAGGAGTTTCAAGAGGAGCTCTCCCGTCAACAGCGTICTTITCCAAAC
ACTGGACCAGGAGTGCATCCAGATGAAGGCCAGACTCACCCAGGAGTTACAGCAAGCCAAGAATATGCAC
AACGTCCTGCAGGCTGAACTGGATAAACTICACATCAGTAAAGCAACAGCTAGAARAACAATTTCGAAGAGT
TTAAGCAAAAGTTGTGCAGAGCTGAACAGGCGTTCCAGGCGAGTCAGATCAAGGAGAATGAGCTGAGGAG
AAGCATGGAGGAAATCAAGAAGGAAAACAACCTCCTTAAGAGTCACTCTCGAGCARAAAGGCCAGAGAAGTC
TGCCACCTGGAGGCAGAACTCAAGAACATCAAACAGTGTITTAAATCAGAGCCAGAATTTIGCAGAAGAAA
TGARAGCGAAGAATACCTICTICAGGAAACCATGTTAAGAGATCTTCAAGAAAAAATAAATCAGCAAGAAAA
CTCCTTGACTTTAGAARAACTGAACCTICGCTGTGGCTGATCTGGAARAGCAGCCAGATTIGTTICTCAAGAC
CTTTTGAAGAAAAGAGAACATCACATTGAACAACTTAATGATAAGTTAAGCAAGACAGAGAAAGAGTCCA
AAGCCTITGCTGAGTGCTITAGAGTTAAAAAAGAAAGAATATGAAGAATTCGAAAGAAGAGAAANCTCIGTT
TTCITGTTGGAAAAGTGAAAACGAAAANCTTTTAACTCAGATGGAATCACGAAAAGGAAAACTTIGCAGAGT
AAAATTAATCACTTGGAAACTIGTICTGAAGACACAGCAAATAAAAAGTCATGAATACAACGAGAGAGTAA
GAACGCTGGAGATGGACAGAGAAAACCTAAGTGTCGAGATCAGAAACCTTICACAACGTIGTITAGACAGTAA
GTCAGTGGAGGTAGACGACCCAGAAACTAGCTTATATGGAGCTACAGCAGARAGCTGAGTICTCAGATCAG
AAACATCAGAAGGAAATAGARAAATATGIGITIGAAGACTITCTCAGCTTACTGGGCAAGTIGAAGATCTAG
AACACAAGCTTCAGTTACTGICAAATGAAATAATGGACAAAGACCGGTGTITACCAAGACTTGCATGCCGA
ATATGAGAGCCTCAGGGATCTIGCTAAAATCCAAAGATGCTICTCTIGGTGACAAATGAAGATCATCAGAGA
AGTICTTITTIGGCTITTTGATCAGCAGCCTIGCCATGCATCATTCCTTIGCAAATATAATTGGAGAACAAGGAA
GCATGCCTTICACGAGAGGAGTGAATGTICGITTAGAAGCAGACCAAAGTCCGAAAAATTCTIGCCATCCTACA
AAATAGAGTTGATTCACTTGAATTTITCATTAGAGICTCAAAAACAGATGAACTCAGACCTIGCAAAAGCAG
TGIGAAGAGTTIGGTGCAAATCAAAGGAGAAATAGAAGAARAATCTCATGAAAGCAGAACAGATGCATCAAA
GITTTGTIGGCTGAAACAAGTCAGCGCATTAGTAAGTTACAGGAAGACACTTICTIGCTCACCAGAATGTTGT
TGCTIGAAACCTTAAGTGCCCTIGAGAACAAGGAAARAGAGCTGCAACTTTTAAATGATAAGGTAGAAACT
GAGCAGGCAGAGATTCAAGAATTAAAAAAGAGCAACCATCTACTIGAAGACTCTICTAAAGGAGCTACAAC
TTTTATCCGAAACCCTAAGCTIGGAGAAGAAAGAANTGAGTITCCATCATTITCTCTAAATARAAGGGAAAT
TGAAGAGCTGACCCAAGAGAATGGGACICITAAGGAAATTAATGCATCCTTAAATCAAGAGAAGATGAAC
TTAATCCAGAARAAGTGAGAGTITTGCAAACTATATAGATGAAAGGGAGAAAAGCATTTCAGAGTITATICTG
ATCAGTACAAGCAAGAAANACTTATTITITIACTACAAAGATGTGAAGAAACCGGARATGCATATGAGGATCT
TAGTCAAAAATACAAAGCAGCACAGGAAAAGAATTICTAAATTAGAATGCTTGCTAAATGAATGCACTAGT
CTTTGTGAAAATAGGARARAATGAGTTGGAACAGCTAAAGGAAGCATTTGCAAAGGAACACCAAGAATTCT
TAACAAAATTAGCATTTGCTGAAGAAAGAAATCAGAATCTGATGCTAGACGTTIGCGAGACAGTGCAGCAAGC
TCTGAGATCTGAGATGACAGATAACCAAAACAATTCTAAGAGCGAGGCTGGTGGTITAAAGCAAGARATC
ATGACTTITAAAGGAAGAACAAAACAAAATGCAAAAGGAAGTTAATGACTTATTACAAGAGAATGAACAGC
TGATGAAGGTAATGAAGACTAAACATGAATGTCAAAATCTAGAATCAGAACCAATTAGGAACTCTGIGAA
AGAAAGAGAGAGTGAGAGAAATCAATGTIAATTTTAAACCTCAGATGGATCTTGAAGTTAAAGAAATTTCT
CTAGATAGITATAATGCGCAGITGGTIGCAATTAGAAGCTATGCTAAGAAATAAGGAATTAAAACTTICAGG
AAAGTGAGAAGCAGAAGGAGTGCCTIGCACCATGAATTACAGACAATTAGAGCACATCTTGAAACCAGCAA
TTTGCAAGACATGCAGTCACAAGARAATTAGTGGCCTTAAAGACTGIGAAATAGATGCGGAAGAAAAGTAT
ATTTCAGGGCCTCATCGAGTTGICAACAAGTCAAAACGACAATGCACACCTTCAGTGCTCICTGCAAACAA
CAATGAACAAGCTGAATGAGCTAGAGAAAATATGTGAAATACTGCAGGCTGAAAAGTATGAACTCGTAAC
TGAGCTGAATGATTCAAGGTCAGAATGIATCACAGCAACTAGGAAAATGCGCAGAAGAGGTAGCGAAACTA
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CTAAATGAAGTTAAAATATTAAATCGATGACAGTGGTCTTICTCCATGGTGAGTITAGTGGAAGACATACCAG
GAGGTGAATTTGGTGAACAACCAAATGAACAGCACCCTGTIGTICTTITGGCICCATIGGACGAGAGTAATTC
CTACGAGCACTTGACATIGTCAGACAAAGAAGTTCAAATGCACTTITGCCGAATTIGCAAGAGARATTICTTA
TCTTTACAAAGTGAACACAAAATTTTACATGATCAGCACTGTCAGATGAGCTCTAAAATGTCAGAGCTGC
AGACCTATGTITGACTCATTARAAGGCCGAAAATTTIGGTICITGTCAACGAATCTGAGAAACTTITICAAGGTIGA
CTTGGTGAAGGAGATGCAGCTGGGCTTGGAGGAGGGGCTCGTTCCATCCCTIGTICATCCICTIGTIGTGCCT
GACAGCTCTAGTICTTAGCAGTITGGGAGACTCCTCCTTTTACAGAGCTCTTITAGAACAGACAGGAGATA
TGICTICTTTTGAGTAATITAGAAGGGGCIGTTTCAGCAAACCAGTIGCAGTGTAGATGAAGTATTITTIGCAG
CAGTCTGCAGGAGGAGAATCTGACCAGGAAAGAAACCCCTTCGGCCCCAGCGAAGGGTIGTITGAAGAGCTT
GAGTCCCTICTGTGAGGTIGTACCGGCAGTICCCTCGAGAAGCTAGAACGAGAAAATGGAAAGTCAAGGGATTA
TGAARAAATAAGGAAATTCAAGAGCTCGAGCAGTTATTAAGTTCTGAAAGGCAAGAGCTTGACTGCCTITAG
GAAGCAGTATTTGTCAGAAAATGAACAGTIGGCAACAGAAGCTGACAAGCCTGACTCIGGAGATIGGAGTCC
AAGTTGGCGGCAGAAAAGAAACAGACGGAACAACTGTCACTTGAGCTGGAAGTAGCACGACTCCAGCTAC
AAGGTCTIGGACTTAAGTTICTCGGICTTIGCTIGGCATCGACACAGAAGATGCTATICAAGGLCGAAATGA
GAGCTGTGACATATCAAAAGAACATACTICAGAAACTACAGAAAGAACACCAAAGCATGATGITCATCAG
ATTTIGTGATAAAGATCGCTCAGCAGGACCICAATCTAGACATTGAGAAAATAACTGAGACTGGIGCAGTIGA
AACCCACAGGAGAGTGCTCTGGGGAACAGTCCCCAGATACCAATTATGAGCCTCCAGGGGAAGATARAAC
CCAGGGCTICTTCAGAATGCATITICIGAATTGTCATTTTCTGGTCCTAATGCTITIGGTACCTATIGGATTTIC
CTGGGGAATCAGGAAGATATCCATAATCTITCAACTGCGGGTAAAACGAGACATCAAATGAGAATTTGAGAT
TACTITCATGTGATAGAGGACCGTGACAGAAAAGTIGAAAGTTTGCTAAATGAAATGAAAGAATTAGACTC
AAAACTCCATTTACACCGAGGTACAACTAATGACCAAAATTCGAAGCATGCATAGAATTGGAAARRATAGTT
GGGGAACTTAAGAAAGCGAARACTCAGATTITAAGTGAAAAATTGGAATATTTTITCTTIGTGATCACCAGGAGT
TACTCCAGAGAGTAGAAACTTICTGAAGGCCTICAATTCTGATTITAGAAATGCATGCAGATARATCATCACG
TGAAGATATTGCGAGATAATGTGGCCAAGCTGAATGACAGCTGGAAGGAGAGATTTCTTGATGIGGARAAAT
GAGCTGAGTAGGATCAGATCGGAGAAAGCTAGCATTGAGCATGAAGCCCTICTACCTIGGAGGCIGACTTAG
AGGTAGTTCAAACAGAGAAGCTATGTTITAGAAAAAGACAATGAAAATAAGCAGAAGGTTATIGICTIGCCT
TGAAGAAGAACTCTCAGTIGGTCACAAGTICAGAGAAACCAGCTTCGTIGGAGAATTAGATACTATGTCAAAR
AAAACCACGGCACTGGATCAGITGICTIGAAAAAATGAAGGAGAAAACACAAGAGCTTGAGTCICATCAAA
GTGAGTGICTCCATIGCATTCAGGIGGCAGAGGCAGAGGTGAAGGAAAACGACGGAACTCCTTICAGACTTT
GTCCTCTGATGTGAGIGAGCTGTITAAAAGACAAAACTCATCTCCAGGAAAAGCTGCAGAGTTIGGAAAAG
GACTCACAGGCACTIGICITIGACAAAATGTGAGCTGGAAAACCAAATTGCACAACTGAATAAAGAGAAAG
AATTGCTTGTCAAGGAATCTGARAAGCCIGCAGGCCAGACTGAGTGAATCAGATTATGAAAAGCTGAATGT
CTCCAAGGCCTTGGAGGCCGCACTIGGTGGAGAAAGGTGAGTTICGCATTGAGGCTGAGCTICAACACAGGAG
GAAGTGCATCAGCTGAGAAGAGGCATCGAGAAACTGAGAGTTICGCATTGAGGCCGATGAAANAGAAGCAGC
TGCACATCGCAGAGAAACTGAAAGAACGCGAGCGGGAGAATGATTICACTTAAGCGATAAAGTICGAGAACCT
TGAAAGGGAATTGCAGATGTCAGAAGAAAACCAGGAGCTAGTGATICTTGATGCCGAGAATTCCAAAGCA
GAAGTAGAGACTCTAARAACACAAATAGAAGAGATGGCCAGRAGCCTGAAAGTTTTTGAATTAGACCTTG
TCACGTITAAGGTICTGAAAAAGAAAATCTIGACAAAACAAATACAAGAAANACAAGGTCAGTITGICAGAACT
AGACAAGTTACTICTCTTCATITAAAAGICTIGTTAGAAGAAAAGGAGCAAGCAGAGATACAGATCAAAGAA
GAATCTARAACTGCAGTGGAGATGCT TCAGAATCAGTTARAGGAGCTAAATGAGGCAGTAGCAGCCTTGT
GTGGTGACCAAGAAATTATGAAGGCCACAGAACAGAGTCTAGACCCACCAATAGAGGAAGAGCATCAGCT
GAGAAATAGCATTGAARAGCTGAGAGCCCGCCTAGAAGCTGATGAARAAGAAGCAGCTCIGTIGICTITACAA
CAACTGAAGGAAAGIGAGCATCATGCAGATTTACTTAAGGGTAGAGTGGAGAACCTTGAAAGAGAGCTAG
AGATAGCCAGGACAAACCAAGAGCATGCAGCICTITIGAGGCAGAGAATTCCAAAGGAGAGGTACGAGACCCT
AAAAGCAAAAATAGAAGGGATGACCCAAAGTCTGAGAGGTCTGGAATTAGATGTTIGTTACTATAAGGTCA
GAAAAAGAAAATCTGACAAATGAATTACAAAANAGAGCAAGAGCGAATATCTGAATTAGAAATAATAAATT
CATCATTTGAAAATATTITITGCAAGAAAAAGAGCAAGAGAAAGTACAGCGATCAAACAAANATCAAGCACTGC
CATGGAGATGCTTCAAACACAATTAAAAGAGCTCAATGAGAGAGTGGCAGCCCTIGCATAATGACCAAGAA
GCCTGTAAGGCCAAAGAGCAGAATCT TAGTAGTCAAGTAGAGTGICTITGAACTIGAGAAGGLICAGTTGC
TACAAGGCCTTCGATGAGGCCAAAAATAATTATATIGTTITITGCAATCTTCAGTGAATGGCCTICATTCAAGA
AGTAGAAGATGGCAAGCAGARAACTGGAGAAGAAGGATGAAGAAATCAGTAGACTGAAAAATCAAATTICAA
GACCAAGAGCAGCTIGICTCTAAACTGTICCCAGGTGGAAGGAGAGCACCAACTTITGGAAGGAGCAAAACT
TAGAACTGAGAAATCTGACAGTIGGAATIGGAGCAGAAGATCCAAGTIGCTACAATCCAAAAATGCCTCTTIT
GCAGGACACATTAGAAGIGCIGCAGAGTIICTTACAAGAATCTAGAGAATGAGCTIGAATIGACAAAAATG
GACAAAATGTCCTTIGIIGAAAAAGTAAACAAAATGACTGCAAAGGAAACTGAGCTGCAGAGGGAAATGC
ATGAGATGGCACAGAAAACAGCAGAGCIGCAAGAAGAACTCAGTGGAGAGAAAAATAGGCTACGCTGGAGA
GTTGCAGTITACTGTIIGGAAGAAATAAAGAGCAGCAAAGATCAATTIGAAGCGAGCTCACACTAGAAAATAGT
GAATTGAAGAACGAGCCTAGATIGCATGCACAARAGACCAGGTGGAAAAGGAAGGCGAAAGTGAGAGAGGAAA
TAGCTGAATATCAGCTACGGCITCATGAAGCTGAAAAGAAACACCAGGCTTTIGCTITTIGGACACAAACAA
ACAGTATGAAGTAGAAATCCAGACATACCGAGAGARATTGACTTCTAAAGAAGAATGTCICAGTITCACAG
AAGCTGGAGATAGACCTTITTAAAGTCTAGTAAAGAAGAGCTCAATAATTCATTGAAAGCTACTACTCAGA
TTTTIGGAAGAATTGAAGAAAACCAAGATGGACAATCTAAAATATGTAAATCAGTTGAAGAAGGAAAATGA
ACGTGCCCAGGGGAAAATGAAGTTGTTGATCAAATCCTGTAAACAGCTGGAAGAGGAAAAGGAGATACTG
CAGAAAGAACTCTCICAACTTCAAGCTGCACAGGAGAAGCAGAAAACAGCTACTIGTITATGGATACCAAGG
TCGATGAATTAACAACTGAGATCARAAGAACTGAAAGAAACTCTTGAAGAAAAAACCAAGGAGCCAGATGA
ATACTTGGATAAGTACTGTTCCTTGCTTATAAGCCATGARAAGTTAGAGAAAGCTAAAGAGATGTTAGAG
ACACAAGTGGCCCATCTGTGTICACAGCAATCTAAACAAGATTCCCGAGGGTCTCCTTTGCTAGGTCCAG
TTGTTCCAGGACCATCTCCAATCCCTTICIGTTACTGAAAAGAGGTTATCATCTGGCCAAAATAAAGCTTC
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AGGCAAGAGGCAAAGATCCAGIGGAATATGGGAGAATGGTAGAGGACCAACACCTGCTACCCCAGAGAGC
TTTICTAAAAAAAGCAAGAAAGCAGTCATIGAGTIGGTATICACCCTIGCAGAAGACACGGAAGGTIACTGAGT
TTGAGCCAGAGGGACTTCCAGAAGTTGTIAAAGAAAGGGTITIGCTGACATCCCGACAGGAAAGACTAGCCC
ATATATCCTGCGAAGAACAACCATGGCAACTCGGACCAGCCCCCGCCTGGCTGCACAGAAGTTIAGCGCTA
TCCCCACTGAGICTCGGCARAAGAARATCTITGCAGAGTCCTCCAAACCAACAGCTGGTGGCAGCAGATCAC
AAAAGGTCAAAGTTGCTCAGCGGAGCCCAGTAGATTCAGGCACCATCCTCCGAGAACCCACCACGARATC
CGTCCCAGTCAATAATCITCCIGAGAGAAGTCCGACTGACAGCCCCAGAGAGGGCCTGAGGGTICAAGCGA
GGCCGACTTGTICCCCAGCCCCAAAGCTGGACTGGAGTCCAACGGCAGTGAGAACTGTAAGGTCCAGTGAA
GGCACTTTIGTIGTIGTICAGIACCCCIGGGAGGTGCCAGTCATTGAATAGATAAGGCTGTIGCCTACAGGACTT
CTICTTTAGTICAGGGCATGCTTITATTIAGTGAGGAGAAAACAATTCCTTAGAAGTCTTAAATATATTIGTACT
CTTTAGATCTCCCATGTIGTAGGTATTGARAAAGTTTGGAAGCACTCGATCACCTGTTAGCATTGCCATTCC
TCTACTIGCAATGTAAATAGTATAAAGCTIATGTATATAAAGCTTTTIIGGTAATATGTTACAATTAAAATGA
CAAGCACTATATCACAATCTCIGIITGTIATGTIGGGTTTTACACTAAAAAAATGCAAAACACATTTITATIC
TTCTAATTAACAGCTCCTAGGAARAATGIAGACTIITIGCTITTATGATATTICTATCTIGTAGTATGAGGCATG
GAATAGTTITGTATCGGGAATTITICICAGAGCTGAGTAAAATGAAGCGAAAAGCATGTITATGIGITITTAAG
GAAAATGTGCACACATATACATGTAGGAGTGTTTATCTTITCTICTTACAATCTIGTITTITAGACATICTITTIGCT
TATGAAACCTGTACATATGTIGIGTGTGGGTATGTGTTTATTITCCAGTGAGGGCTGCAGGCTTCCTAGAGGE
TGIGCTATACCATGCCTCTGTICGTTIGTIGCITITITICTGTITITTAGACCAATTITTITTACAGTICITTIGGTIA
AGCATTGTCGTATCTIGGTGATGGATTAACATATAGCCTITGTITTICTAATAAAATAGTCGCCITICGITTIT
CTGTAAAAAAAAAARAARANAAANANA

AB091343 GGCACGAGGGGCCGACGCGAGCGCCGCGCTTCGCTTCAGCTGCTAGCTGGCCCAAGGGAGGCGACCGLGGE 105
AGGGTGGCGAGGGGCEGCCAGGACCCGCAGCCLCGGEEGCCEGGCCGEGTCCGGACCGCCAGGGAGGGCAGE
TCAGTGGGCAGATCGCGTICCGCGGGATICAATCTCTGCCCGCTCTGATAACAGTCCTTTICCCIGGCGCT
CACTTCGTIGCCTGGCACCCGGCTGGGCGCCTCAAGACCGTTGTCTICTITCGATCGCTICTITTGGACTTIGGC
GACCATTICAGAGATIGICITCCAGAAGTACCAAAGATTTAATTAAAAGTAAGTGGGGATCGAAGCCTAGT
AACTCCAAATCCGAAACTACATTAGAAARAATTAAAGGGAGAAATTGCACACTTARAGACATCAGTGGATG
AAATCACAAGTGGGAAAGGAAAGCTGACTIGATAAAGAGAGACACAGACTTITTIGGAGAAAATTCGAGICCT
TGAGGCTGAGAAGGAGAAGAATGCTTATCAACTCACAGAGAAGGACAAAGAAATACAGCGACTGAGAGAC
CAACTGAAGGCCAGATATAGTACTACCGCATTGCTTGAACAGCTGGAAGAGACAACGAGAGAAGGAGAAL
GGAGGGAGCAGCTGTIIGAAAGCCTIATCIGAAGAGAAAGACGTATTGAAACAACAGTTIGTICTIGCTIGCAAC
CTCACGAATTGCTGAACTTGAAAGCAAAACCAATACACTCCGTTTATCACAGACTGTGGCTCCAAACTGC
TTCAACTCATCAATAAATAATATTCATGAAATGGAAATACAGCTGAAAGATGCTCTGCGAGAARAAATCAGC
AGTGGCTCGTGTATGATCAGCAGCGGGAAGTCTATGTAAAAGGACTITTTAGCARAGATCITTIGAGTIGGA
AAAGAAAACGGAAACAGCTGCICATTCACTCCCACAGCAGACAAAAAAGCCTGAATCAGAAGGTTAICTT
CAAGAAGAGAACCAGARATGTTACAACGATCTICTTIGGCAAGTGCAAAAANAGATCTTGAGGTIGAACGAC
AAACCATAACTCAGCTGAGTTIITGAACTIGAGTIGAATTTICGAAGAAAATATGAAGAAACCCAARAAAGAAGT
TCACAATTTAAATCAGCTIGTTIGTATTCACAAAGAAGGGCAGATGTGCAACATCTGGAAGATGATAGGCAT
AAAACAGAGAAGATACAAAAACTCAGGGAAGAGAATGATATTGCTAGGGCGAAAACTTCGAAGAAGAGAAGA
AGAGATCCGAAGAGCTCTITATCTCAGGICCAGTITICTTITACACATCTCTGCTAAAGCAGCAAGAAGAACA
AACAAGGGTAGCTCTICTIGGAACAACAGATGCAGGCATGTACTTTAGACTTTGAAAATGAAAAACTCGAC
CGTCAACATGTCGCAGCATCAATTGCATGTAATTCTTAAGGAGCTCCGAAAAGCAAGAAATCAAATAACAC
AGTTIGGAATCCITGAAACAGCITCATGAGTITTIGCCATCACAGAGCCATTAGTCACTTTCCAAGGAGAGAC
TGAAAACAGAGAAAAAGTTGCCGCCTCACCAAAAAGTCCCACTGCTIGCACTCAATGAAAGCCTIGGTGGAA
TGTCCCAAGTGCAATATACAGTATCCAGCCACTGAGCATCGCGATICTGCTTGTCCATGTGGAATACTGTT
CAAAGTAGCAAAATAAGTATTIGTIITTGATATTAAAAGATTCAATACTGTIATTIICIGITAGCTIIGIGGG
CATTTTGAATTATATATITCACATITTGCATAAAACTGCCTATCTACCTITGACACTCCAGCATGCTAGT
GAATCATGTATCTTITITAGGCTIGCIGIGCATTTCTCTTGGCAGTGATACCTICCCTIGACATGGTICATCATC
AGGCTGCAATGACAGAATGTIGGTIGAGCAGCGICTACTGAGACTACTAACATTITTIGCACTGICAAAATACT
TGGIGAGGAARAGATAGCTCAGGTTATIGCTAATGGGTTAATGCACCAGCAAGCAAAATATTTITATGTTIT
TGGGGGTTTGAAAAATCAAAGATAATTAACCAAGGATCTITAACTGIGTTCGCATTITTITATCCAAGCACT
TAGAAAACCTACAATCCTAATITTIGATGICCATTIGTTAAGAGGTGGTGATAGATACTATITTITITTIIICA
TATTIGTATAGCGGTTATTAGAARAGTIGCGGATTITITICTTIGATCTITATTGCTGCTTACCATTGAAACTTA
ACCCAGCTGTGTITCCCCAACTCTIGTITCIGCGCACGAAACAGTATCIGTTTIGAGGCATAATCTIAAGIGGC
CACACACAATGTTTIICICTTATGTTIATCTIGGCAGTAACTGTAACTTGAATTACATTAGCACATTICTGCTT
AGCTAAAATTGTITAAAATAAACTTTAATAAACCCATGTAGCCCTCICATTITGATTIGACAGTATITTAGTT
ATTTTTGGCATICTTARAGCTGGGCAATGTAATGATCAGATCTTIGTTTIGTCTGAACAGGTATITTIATA
CATGCTTTTTGTAAACCAAAAACTTITTARATTTCTTCAGGTTTTCTAACATGCTTACCACTGGGCTACTG
TAAATGAGAAAAGAATAAAATTATTITAATGTTTTAAAAAAAAAAAAANA

BC006428 GGCGGCTGAGCCTGAGCGGGGATGTIAGAGGCGGCGGCAGCAGAGGCGGCACTGGCGGCAAGAGCAGACGT 106
CCGAGCCGAGCCAGAAGAGCGGCAGAGCCTTATCCCCTGAAGCCGEGCCCCGCGTICCCAGCCCTIGCCCAG
CCCGCGCCCAGCCATGCGCGCCGCCTIGCTIGAGTCCGEGCGCCGCACGCTGAGCCCTICCGCCCGCGAGLCE
CGCTCAGCTICGGGGGIGATTAGTIIGCTITTITIGITGTITITITTAATTITGGGCCGCGGGGAGGGGGAGGAGGE
GCAGGTGCTGCAGGCTICCCCCCCCICCCCGCCTCGGECCAGCCGLGGCGECGCGACTCGGGLIICCGGACC
CGGGCACTGCTGGCGECIGGAGCGGAGCGCACCGCGECGGETGGTGCCCAGAGCGGAGCGCAGCTCCCTGL
CCCGCCCCTICCCCCICGGCITICGCGGCGACGGTGGECEGTGECGGCTIGGACGACTCGGAGAGCCGAGTGA
AGACATTTCCACCTGGACACCIGACCATIGIGCCTGCCCTGAGCAGCGAGGCCCACCAGGCATCICTIGTIG
TGGGCAGCAGGGCCAGGTCCTIGGTCTGIGGACCCICGGCAGTTGGCAGGCTCCCTCTGCAGTIGGGGICTIG
GGCCTCGGCCCCACCATGTCGAGCCTCGGECGEGTGGCTCCCAGGATGCCGGCGGCAGTAGCAGCAGCAGCA
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CCAATGGCAGCCGGTGCECAGTGGCAGCAGTIGGCCCAAAGGCAGGAGCAGCAGACAAGAGTGCAGTGGTGGC
TGCCGCCGCACCAGCCTCAGTGGCAGATGACACACCACCCCCCGAGCGTCGGAACAAGAGCGGETATCATC
AGTGAGCCCCTCAACAAGAGCCTGCGCCGCTCCCGCICGCTICTCCCACTACTCTTICTTTIGGCAGCAGTIG
GTGGTAGTGGCGGTGGECAGCATGATGGGCGGAGAGTCTGCTGACAAGGCCACTGCGGCTIGCAGCCGLCTGL
CTCCCTGTTIGGCCAATGGGCATGACCTGGCGGCGGCCATGGCGGTGGACAAAAGCAACCCTACCICAAAG
CACAAAAGTGGTIGCIGIGGCCAGCCTGCTIGAGCAAGGCAGAGCGGGCCACGGAGCTGGECAGCCGAGGGALC
AGCTGACGCTGCAGCAGTTTIGCGCAGTCCACAGAGATGCTGAAGCGCGTGGTGCAGGAGCATCTICCCGCT
GATGAGCGAGGCGGGTGCTGGCCTIGCCTGACATGGAGGCTGTGGCAGGTGCCGAAGCCCTCAATGGCCAG
TCCGACTTCCCCTACCTGGGCGCTTITCCCCATCAACCCAGGCCTCITCATTATGACCCCGGCAGGTGIGT
TCCTIGGCCGAGAGCGCGCTGCACATGGCGGGCCTGGCTGAGTACCCCATGCAGGGAGAGCTGGECCTCTIGE
CATCAGCTCCGGCAAGAAGAAGCGEGAAACGCTGCGGCATGTGCGCGECCCTGCCGGCGECGCATCAACTGC
GAGCAGTGCAGCAGTIIGIAGGAATCGAAAGACTGGCCATCAGATTITGCAAATTCAGAARAATGTIGAGGAAC
TCAAAAAGAAGCCTTCCGCTGCTCTIGGAGAAGGTGATGCTTICCGACGGGAGCCGCCTTCCGGIGGTITICA
GTGACGGCGGCGGAACCCAAAGCTIGCCCICTCCGTIGCAATGTCACTGCTICGIGIGGTCTICCAGCAAGGGA
TTCGGGCGAAGACAAACGGATGCACCCGICTTTAGAACCAAAAATATTCTICTCACAGATITCATTICCIGT
TTTTATATATATATTTTITGTIIGICGTIITITAACATCTCCACGTCCCTAGCATAAAAAGAAAANGAARAAR
ATTTAAACTGCTTTTTCGGAAGAACAACAACAAAARNAGAGGTAAAGACGAATCTATAAAGTACCGAGACT
TCCTIGGGCAAAGAATCGACAATCAGTTICCTITICCIGIGICGATGTICGATCGTTIGTCTIGTGCAGGAGATGCA
GITTTTGIGTAGAGAATGTAAATTTITCTIGTAACCTTTITGAAATCTAGTTACTAATAAGCACTACTGTAAT
TTAGCACAGTTTAACTCCACCCTCATTITAAACTTICCTTIGATTCTITCCGACCATGAAATAGIGCATAGT
TTGCCTIGGAGAATCCACTCACGCTTCATAAAGAGAATGTTIGATGGCCGCCGTGTACGAAGCCGCTICTIGTATCC
ATCCACGCGTGCAGAGCTGCCAGCAGGGAGCTCACAGAAGGGGAGGGAGCACCAGGCCAGCTCGAGCTIGCA
CCCACAGTCCCGAGACTGGGATCCCCCACCCCAACAGTGATTTTGCGAAAAAANANTGARAGTICIGITCG
TTTATCCATTGCGATCTGGGGAGCCCCATICTCGATATTITCCAATCCTGGCTACTTTITCTTAGAGAARATA
AGICCTITTTTTICTGGCCTTIGCTAATGGCAACAGAAGAAAGGGCTICTTTIGCGTIGGTCCCCTIGCTIGGIGGE
GGGTGGGTCCCCAGGGGGCCCCCIGCGECCTGGGCCCCCCTGCCCACGGCCAGCTTICCTIGCTGATGAACA
TGCIGITTGTATTGTITTTAGGARAACCAGCCTGTITITITIGTGAATAAAACGAATGCATGTTTIGTIGICACGAAA
AAAAAAAAAANAAANAAANARAAAAAANAAANAAAANAANAA

NM_005228 CCCCGGCGCAGCGCGGECCGCAGCAGCCTICCGCCCCCCGCACGGTGTGAGCGCCCGACGCGGLCCGAGGLGE 107
CCGGAGTCCCGAGCTAGCCCCGGCGGCCGCCGCCGCCCAGACCGGACGACAGGCCACCTICGICGGLGTCC
GCCCGAGTCCCCGCCTICGCOGCCARACGCCACAACCACCGCGCACGGECCCCCTGACTCCGTCCAGTATTGA
TCGGGAGAGCCGGAGCGAGCTICTTCGGGCEAGCAGCGATGCGACCCTICCGEGACGGCCEGGGCAGCGCTICC
TGGCGCTGCTGGCTGCGCTCTGCCCGGCCAGTCGGGCTICTGGAGGAAAAGAAAGTTITGCCAAGGCACGAG
TAACAAGCTCACGCAGTIGGGCACTTIIGAAGATCATTITITCTCAGCCTCCAGAGGATGTICAATAACTGT
GAGGTGGTICCTTGGGAATTTGGAAATTACCTATGTGCAGAGGAATTATGATCTITICCTIICTTAAAGACCA
TCCAGGAGGTGGCTGETTATGICCTICATIGCCCTCAACACAGTGGAGCGAATTCCTITTGGAARAACCTGCA
GATCATCAGAGGAAATATGTACTACGAAAATTCCTATGCCTTAGCAGTICTITATCTAACTATGATGCAAAT
AAAACCGGACTGAAGGCAGCTGCCCATGAGAAATTTACAGGAAATCCTGCATGGCGCCETGCGETITCAGCA
ACAACCCTGCCCTGTGCAACGTIGGAGAGCATCCAGTGGCGGGACATAGTCAGCAGTGACTITTICTICAGCAA
CATGTCGATGGACTICCAGAACCACCTGGGCAGCTGCCAAAAGTGTGATCCAAGCTGICCCAATGGGAGC
TGCIGGGEGTGCAGGACAGGAGAACTGCCAGAAACTGACCAAAATCATCTCTGCCCAGCAGTGCTICCGGGL
GCTGCCGTIGGCAAGTICCCCCAGTGACTGCTGCCACAACCAGTGTGCTIGCAGGCTIGCACAGGCCCCCGGGA
GAGCGACTGCCTGGICIGCCGCAAATTCCGAGACGAAGCCACGTGCAAGGACACCTGCCCCCCACTICATG
CTCTACAACCCCACCACGTACCAGATGGATGTGAACCCCGAGGGCARATACAGCTTITGGTIGCCACCTIGEG
TGAAGAAGTGTICCCCCTAATTATGTIGGIGACAGATCACGGCTCGTIGCGTCCGAGCCTGTGGGECCGACAG
CTATGAGATGGAGGAAGACGGCGICCGCAAGTGTAAGAAGTGCGAAGGGCCTITGCCGCAAAGTIGTIGTAAC
GGAATAGGTATTGGIGAATTTAAAGACTCACTCTCCATAAATGCTACGAATATTAAACACTTCAAAAACT
GCACCTCCATCAGTIGGCGATCICCACATCCIGCCGGTGGCATTTAGGGGTIGACTCCTIICACACATACTCC
TCCICIGGATCCACAGGAACTGGATATICTIGAARACCGTAAAGGARATCACAGGGTITTTIGCIGATICAG
GCTTGGCCTGAAAACAGGACGGACCTCCATGCCTITGAGAACCTAGAAATCATACGCGGCAGGACCAAGC
AACATGGTCAGTTTTCTCTTGCAGTICGICAGCCTGAACATAACATCCTTGGGATTACGCTICCCTCARAGGA
GATAAGTGATGCAGATIGIGATAATTITCAGGAAACAAAAATTTIGTGCTATGCAAATACAATAAACTGGAAR
AAACTGTTTGGGACCTCCGGTCAGAAAACCAAAATTATAAGCAACAGAGCTGAARAACAGCTGCAAGGCCA
CAGGCCAGGTCTGCCATGCCTIGTGCTCCCCCGAGGGCTGCTGGEEECCCEGAGCCCAGGGACTGCGTCTC
TTGCCGGAATGTICAGCCGAGGCAGCGAATGCGTGGACAAGTGCAACCTTICTGGAGGGTGAGCCAAGGGAG
TTTIGTIGGAGAACTCTCGAGTGCATACAGIGCCACCCAGAGTGCCTGCCTCAGGCCATGAACATCACCTIGCA
CAGGACGGGGACCAGACAACTGTATCCAGTGTGCCCACTACATTGACGGCCCCCACTGCGTCAAGACCTG
CCCGGCAGGAGTCATGGCGAGAAAACAACACCCTIGGTCTGGAAGTACGCAGACGCCGGCCATGIGTIGCCALC
CTGTGCCATCCAAACTGCACCTACGGATGCACTGGGCCAGGTCTIGAAGGCTGTICCAACGAATGGGCCTA
AGATCCCGTCCATCGCCACTGGGATGGIGGGGGECCCTCCTCITGCIGCTGGTGGTGGLCCTGEGGATCGE
CCTCTTCATGCCAAGGCGCCACATCGTICGGAAGCGCACGCTGCCCAGGCTGCTGCAGCGAGAGGGAGCTT
GTGGAGCCTICTTACACCCAGTGGAGAAGCTCCCAACCAAGCTCTCTIGAGGATCTTGAAGGAAACTGAAT
TCARAAAGATCAAAGTIGCTGGGCTCCGEIGCGTTICGGCACGGTGTATAAGGGACTCTGGATCCCAGAAGG
TGAGAAAGTTAAAATTCCCGTCGCTATCAAGGAATTAAGAGAAGCAACATCTCCGAAAGCCAACAAGGAA
ATCCTCGATGAAGCCTACGTGATGGCCAGCGTGGACAACCCCCACGTGTGCCGCCTGCTGGGCATCIGCC
TCACCICCACCGTGCAGCTCATCACGCAGCTCATGCCCTTCGGCTGCCTCCTGCGACTATGTICCGGGAACA
CAAAGACAATATTGGCICCCAGTACCTGCTCAACTGGTGTGTGCAGATCCGCAAAGGGCATGAACTACTTIG
GAGGACCGTICGCTTIGETIGCACCGCGACCTIGGCAGCCAGGAACGTACTGGTIGAAAACACCGCAGCATGTCA
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AGATCACAGATTITTGGGCTGGCCARACTGCCTGGGTIGCGGAAGAGAAAGAATACCATGCAGAACGAGGCAA
AGTGCCTATCAAGTGGATGGCATTGGAATCAATTITACACAGAATCTATACCCACCAGAGTIGATGTICIGG
AGCTACGGGGTGACCCTTITGGGAGTTGATIGACCTITGGATCCAAGCCATATGACGGAATCCCIGCCAGCG
AGATCTCCTCCATCCTGGAGAAAGGCAGAACGCCTCCCTCAGCCACCCATATGTACCATCGATGICTACAT
GATCATGGICAAGTIGCIGGATGATAGACGCAGATAGTCGCCCAAAGTTICCGIGAGTITGATCATICGAATTIC
TCCAAAATGGCCCGAGACCCCCAGCGCTIACCTTIGICATICAGGGGGATGAAAGAATGCATTTIGCCAAGTC
CTACAGACTCCAACTICIACCGIGCCCIGATGGATGAAGAAGACATGGACGACGTIGGIGGATGCCGACGA
GTACCTCATCCCACAGCAGGGCTICTTCAGCAGCCCCTCCACGTCACGGACTCCCCTCCTIGAGCTICTICTG
AGTGCAACCAGCAACAATTCCACCGTGGCTITGCATTGATAGAAATCGGGCTGCARAGCTGICCCATCAAGG
AAGACAGCTTICITGCAGCGATACAGCTCAGACCCCACAGGCGCCTIIGACTGAGGACAGCATAGACGACAC
CTTCCTCCCAGTGCCTGAATACATAAACCAGTCCGTTCCCARAAGGCCCGCTGGCTCTGTGCAGAATCCT
GTCTATCACAATCAGCCICTGAACCCCGCGCCCAGCAGAGACCCACACTACCAGGACCCCCACAGCACTG
CAGTGGGCAACCCCGAGTIATCICAACACTIGTCCAGCCCACCTGTGTCAACAGCACATTICGACAGCCCTGC
CCACTGGGCCCAGAAAGGCAGCCACCAARATTAGCCTGGACAACCCTGACTACCAGCAGGACTICITICCC
AAGGAAGCCAAGCCAAATGGCATCTTTAAGGGCTCCACAGCTGAAAATGCAGAATACCTAAGGGTCGCGC
CACAAAGCAGTGAATTITATTGGAGCATGACCACGGAGGATAGTATGAGCCCTAAAAATCCAGACTICTTIC
GATACCCAGGACCAAGCCACAGCAGGTCCTCCATCCCAACAGCCATGCCCGCATTAGCTCTTAGACCCAC
AGACTGGTTTTGCAACGTTTACACCGACTIAGCCAGGAAGTACTTCCACCTCGGGCACATTITIGGGAAGTT
GCATTCCTITGTICTIICAAACTGTIGAAGCATTTACAGAAACGCATCCAGCAAGAATATTGTICCCTITTIGAGC
AGARATTTATCITTICAAAGAGGTATATTIGAAAAAAAAANAAAGTATATCTGAGGATTTITATIGATIGG
GGATCTTGGAGTTTITIICATTGICGCTATIGATTITITACTTCAATCGCGCTICTITCCAACAAGGAAGAAGCTT
GCTGGTAGCACTTGCTIACCCTGAGITCATCCAGGCCCAACTGTGAGCAAGGAGCACAAGCCACAAGTCTT
CCAGAGGATGCTTGATICCAGIGGITCIGCTTCAAGGCTTCCACTCGCAAAACACTAAAGATCCAAGAAGG
CCTTCATGGCCCCAGCAGGCCGGATICGGTACTGTATCAAGTCATGCCAGCGTACAGTAGGATAAGCCACTC
TGICCCTTCCTIGGGCARAGAAGAAACGGAGGGGATGGAATICTTCCTTAGACTTACTTTIGTARAAAATGT
CCCCACGGTACTTACTICCCCACTIGATGGACCAGTGGTTTICCAGTCATGAGCGTTAGACTGACTITIGTITTGT
CTTCCATTCCATTGITITIGAAACTCAGTATGCTGCCCCTGTCTTGCTIGTCATGARATCAGCAAGAGAGGA
TGACACATCAAATAATAACTCGGATTCCAGCCCACATIGGATTCATCAGCATTTGGACCAATAGCCCACA
GCTGAGAATGTGGAATACCTAAGGATAGCACCGCTITTITGTTCTCGCAAAAACGTATCTICCTAATTITGAGG
CTCAGATGAAATGCATCAGGTICCTIITGGGGCATAGATCAGAAGACTACAAAAATGAAGCTGCTICTGAAAT
CTCCTTTAGCCATCACCCCAACCCCCCAAAATTAGTTTGTIGTITACTTATGGAAGATAGTITITICICCTITIT
ACTTCACTTCAAAAGCTTITTTACTCAAAGAGTATATGTICCCTCCAGGTCAGCTGCCCCCAAACCCCCTIC
CTTACGCTITGTICACACAAAAAGTGTICICTGCCTTIGAGTCATCTATICAAGCACTTACAGCTCTIGGCCAC
AACAGGGCATTTTACAGGTGCGAATGACAGTAGCATTATGAGTAGTGTGGAATTCAGGTAGTAAATATGA
AACTAGGGTTTGAAATTGATAATGCTTIICACAACATTTIGCAGATGITTTAGAAGGAAAAANAGTTICCTITCC
TAAAATAATTTICTCTACAATTIGGAAGATIGGAAGATTCAGCTAGTTAGGAGCCCACCTTITTIICCTAATC
TGTGTGTGCCCTIGTAACCTGACTGGT TAACAGCAGTCCTTTGTAAACAGTGTTTTAAACTCTCCTAGTICA
ATATCCACCCCATCCAATTTATCAAGGAAGAAATGGTTCAGAAAATATTTITCAGCCTACAGTIATGITICA
GTCACACACACATACAAAATGTITCCTITITIGCTTITTAAAGTAATTTTIGACTCCCAGATCAGTCAGAGCCC
CTACAGCATTGTTAAGAAAGTATTIGATITTTGTCTCAATGAAAATAAAACTATATTCATTTCCACTCTA
AAAAAANAAADNAANNA

NM_00100586

GTTCCCGGATTTTIGIGGGCGCCTIGCCCCGCCCCTCGTCCCCCTGCTIGTIGTICCATATATCGAGGCGATAG
GGTTAAGGGAAGGCGCGACGCCIGATIGGGTITAATGAGCAAACTGAACGTGTTITICCATGATCTTITITGAGT
CGCAATTGAAGTACCACCTCCCGAGGGTIGATTGCTTCCCCATGCGGGGTAGAACCTTIIGCTGICCIGTTIC
ACCACTCTACCTICCAGCACAGAATTTIGGCTITATGCCTACTCAATGIGAAGATGATGAGGATGAAAACCTT
TGIGATGATCCACTTCCACTTAATGAATGGTGGCAAAGCAAAGCTATATTICAAGACCACATGCAAAGCTA
CTCCCTGAGCAAAGAGTCACAGATAAAACGGGGGCACCAGTAGAATGGCCAGGACAAACGCAGTGCAGCA
CAGAGACTCAGACCCIGGCAGCCATIGCCIGCGCAGGCAGTGATGAGAGTIGACATGTIACTIGTIIGTIGGACAT
GCACAAAAGTGAGTGIGCACCGGCACAGACATGAAGCTGCGGCTCCCTGCCAGTCCCGAGACCCACCTGG
ACATGCTCCGCCACCTCTACCAGGGCTGCCAGGTGGTGCAGGGAAACCTGGAACTCACCTACCTIGCCCAC
CAATGCCAGCCTGTCCTIICCTGCAGGATATCCAGGAGGTGCAGGGCTACGTGCTCATCGCTCACAACCAA
GTGAGGCAGGTCCCACTGCAGAGGCTGCGGATTGTGCGAGGCACCCAGCTICTITIGAGGACAACTATGCCC
TGGCCGTGCTAGACAATGGAGACCCGCIGAACAATACCACCCCTGICACAGGGGCCTCCCCAGGAGGCCT
GCGGGAGCTGCAGCTTICGAAGCCTCACAGAGATCTTGAAAGGAGGCGTCTTGATCCAGCGGAACCCCCAG
CTCTGCTACCAGGACACGATTITITIGIGGAAGGACATCTTCCACAAGAACAACCAGCTIGGCTICTCACACTGA
TAGACACCAACCGCTCTCGGGCCTGCCACCCCTGITCTICCGATGTGTAAGGGCTCCCGCIGCIGGGGAGA
GAGTTCTGAGGATTGTICAGAGCCTGACGCGCACTGTCTGTGCCGETGGCTGTGCCCGETGCAAGGGGCCA
CTGCCCACTGACTGCIGCCATGAGCAGTIGTGCTGCCGGCTGCACGGGCCCCAAGCACTCIGACTGCCTGG
CCTGCCTCCACTTCAACCACAGTGGCATICTGTGAGCTGCACTGCCCAGCCCTGGTICACCTACAACACAGA
CACGTTTIGAGTCCATGCCCAATCCCGAGGGCCGGTATACATTICGGCGCCAGCTGIGTIGACTGCCIGTICCC
TACAACTACCTTITCTACGGACGTGCGGATCCTGCACCCTICGTICTGCCCCCTGCACAACCAAGACGTGACAG
CAGAGGATGGAACACAGCGGTGTIGAGAAGTGCAGCAAGCCCTGTGCCCGAGTGTIGCTATGGTCTGGGCAT
GGAGCACTTGCGAGAGGIGAGGGCAGTTACCAGTGCCAATATCCAGGAGTTIGCTGGCTGCAAGAAGATC
TTTGGGAGCCTCGCATTICTGCCGCCAGACCTTTGATGGGGACCCAGCCTCCAACACTGCCCCCECTCCAGL
CAGAGCAGCTCCAAGIGITTGAGACTCIGGAAGAGATCACAGGTTACCTATACATCTCAGCATGGCCGGA
CAGCCTGCCTGACCTICAGCGTICTICCAGAACCTGCAAGTAATCCGEGGACGAATTCTGCACAATGGCGLC
TACTCGCTGACCCTGCAAGGGCTGGGCATICAGCTGGEGCTGGGEGCTGCGCTCACTCGAGGGAACTCGGCAGTG
GACTGGCCCTCATCCACCATAACACCCACCTCTGCTTCGTGCACACGGTGCCCTIGGGACCAGCICITTICG
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GAACCCGCACCAAGCICIGCTCCACACTGCCAACCGGCCAGAGGACGAGTIGTIGTIGGGCGAGGGCCTIGGLC
TGCCACCAGCTGTGCGCCCGAGGGCACTIGCTIGGGGTCCAGGGCCCACCCAGTGTGICAACTGCAGCCAGT
TCCTITCGGGGCCAGGAGTGCGIGGAGGAATGCCGAGTACTGCAGGGGCTCCCCAGGGAGTATGTIGAATGC
CAGGCACTGTTTGCCGIGCCACCCIGAGTIGTCAGCCCCAGAATGGCTCAGTGACCTIGTITITITGGACCGGAG
GCTGACCAGTGTIGIGGCCTIGTIGCCCACTATAAGGACCCTICCCTTCTGCGTIGGCCCGCTIGCCCCAGCGGTIG
TGARACCTGACCTCTCCTACATGCCCATICTIGGAAGTTTICCAGATGAGGAGGGCGCATGCCAGCCTTGCCC
CATCAACTGCACCCACTICCTGIGIGGACCTGGATGACAAGGGCTGCCCCGCCGAGCAGAGAGCCAGCCCT
CTGACGTCCATCATCTICIGCGGTIGGTTGGCATTCTGLTGGTCGTGGTICTTIGGEGEGGTGETICTTTIGGGATCC
TCATCAAGCGACGGCAGCAGAAGATCCGCGAAGTACACGATGCGGAGACTGCTGCAGGAAACGGAGCTIGGET
GGAGCCGCTGACACCTIAGCGGAGCGATGCCCAACCAGGCGCAGATCGCGGATCCTGAAAGAGACGGAGCTG
AGGRAGGTGAAGGTGCTTGGATCTGGCGECTTTTGGCACAGTCTACAAGGCCATCTGGATCCCTGATGGGGE
AGAATGTGAAAATTCCAGTGGCCATCAAAGTGTTGAGGGAAAACACATCCCCCARAAGCCAACARAAGAAAT
CTTAGACGAAGCATACGIGATGGCIGGIGTGGGCTCCCCATATGICTICCCGCCTITICTIGGGCATICTIGCCTG
ACATCCACGGTGCAGCTGGTGACACAGCITATGCCCTATGGCTGCCTCTTAGACCATGTCCGGGAARACC
GCGGACGCCTGGGCTICCCAGGACCIGCTIGAACTGGTGTATGCAGATTIGCCAAGGGGATGAGCTACCTIGGA
GGATGTGCGGCTCGTACACAGGGACTTGGCCGCTCGGAACGTGCTIGGTCAAGAGTCCCAACCATGTICAAA
ATTACAGACTTCGGGCTGGLTCGGCTGCTIGGACATTGACGAGACAGAGTACCATGCAGATGGCEGGCRAAGE
TGCCCATCAAGTGGATGGCGCIGGAGTCCATTICTCCGCCGGCGGTICACCCACCAGAGTGATGIGTIGGAG
TTATGGTGTGACTGTICTGGGAGCTGATGACTTITTIGGGGCCAAACCTITACGATGGGATCCCAGCCCGGGAG
ATCCCTGACCTGCTGGAAAAGGGGGAGCGGCTGCCCCAGCCCCCCATCTGCACCATTGATGICTACATGA
TCATGGTCAAATGTTCCGATGATTGACTCIGAATGTICGGCCAAGATICCGCCGAGTTGGTGICTICGAATICTIC
CCGCATGGCCAGGGACCCCCAGCGCTTIGTGGTCATCCAGAATGAGGACTTGGGCCCAGCCAGTICCCTTIG
GACAGCACCTTICTACCGCTCACTIGCTGGAGGACGATGACATGGGGCACCTIGGTGGATGCTIGAGGAGTATC
TGGTACCCCAGCAGGGCTITCTICTIGTCCAGACCCIGCCCCEGGCECTGGEGGCATGGTCCACCACAGGCA
CCGCAGCTCATCTACCAGGAGIGGCGGTIGGGGACCTGACACTAGGGCTGCGAGCCCTICTGAAGAGGAGGCC
CCCAGGTCTICCACTGGCACCCICCGAAGGGGCTGGCTCCGATGTATITGATGGTIGACCTIGGGAATGGGGEGE
CAGCCAAGGGGCTGCARAGCCTICCCCACACATGACCCCAGCCCTCTACACGCGGTACAGTGAGGACCCCAC
AGTACCCCTGCCCTCTGAGACTIGATGGCTIACGTTGCCCCCCTGACCTGCAGCCCCCAGCCTGAATATIGIG
AACCAGCCAGATGTTCGGCCCCAGCCCCCTTCGCCCCGAGAGGGLCCCTCTGCCTGCTGCCCGACCTGCIG
GTGCCACTCTGGAAAGGCCCAAGACTCICTCCCCAGGGAAGAATGGGGTICGTCARAGACGTTIITIGCCTT
TGGGGGTGCCGTIGGAGAACCCCGAGTACTITGACACCCCAGGGAGGAGCTGCCCCTCAGCCCCACCCICCT
CCTGCCTTCAGCCCAGCCTTCGACARACCICTATTACTGGGACCAGCACCCACCAGAGCGGGGGGCTCCAC
CCAGCACCTITCAAAGGGACACCTACGGCAGAGAACCCAGAGTACCTGGGICTIGGACGTIGCCAGTIGTIGAAC
CAGAAGGCCAAGTCCGCAGAAGCCCTGATGTGTCCTCAGGGAGCAGGGAAGGCCTGACTICTGCTGGCAT
CAAGAGGTIGGGAGGGCCCTCCGACCACTICCAGGGGAACCTGCCATGCCAGGAACCTGICCTAAGGAACC
TTCCTITICCTGCTITGAGTICCCAGATGGCIGGAAGGGGTCCAGCCTICGTTGGAAGAGGAACAGCACTGGGGE
AGTCTTTGTGGATTCTGAGGCCCTGCCCAATGAGACTCTAGGGTCCAGTGGATGCCACAGCTCAGCTTIGGE
CCCTTTCCITCCAGATCCTIGGGTACTGAAAGCCTTAGGGAAGCTGCGCCTGAGAGGGGAAGCGGCCCTAAG
GGAGTGTCTAAGAACAAAAGCGACCCATTICAGAGACTGTCCCTGAAACCTAGTACTGCCCCCCATGAGGA
AGGARACAGCAATGGTGTCAGTATCCAGGCTTTGTACAGAGTGCTTITCTCGTTITAGTITTTTACTITITTITIG
TTTIGITTTTTTAAACATGARAATAAAGACCCAGGGGGAGAATGGGIGTTCTATCGGCGAGGCAACGTGIGGE
GGGTCCTTICTCCACACCCACTITGICCATTTGCAAATATATTTTGCGAAAACAGCTA
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ATGGTCATAACAGCCTCCTGTICTACCGACTCAGAACGGATTITTACCAAAACTGARAAATGCAGGCTCCATG
CTCAGAAGCTCTTTAACAGGCTICGAAAGGTCCATGCTCCTTTICTCCTIGCCCATICTATAGCATAAGAAGA
CAGTCTCTIGAGTGATAATCTTICICITCAAGAAGAAGAAANCTAGGAAGGAGTAAGCACAAAGATCICTIC
ACATTCTCCGGGACTGCGGTACCAAATATCAGCACAGCACTTICTTIGAAAAAGGATGTAGATTITAATICTIG
AACTTTGAACCATCACTGAGGIGGCCCGCCGGTITICTGAGCCTTCIGCCCTGCGGGGACACGGTICTGCAC
CCTGCCCGCGGCCACGGACCATGACCATGACCCTCCACACCAAAGCATCTIGGGATGGCCCTACTGCATCA
GATCCAAGGGAACGAGCIGGAGCCCCTGAACCGTCCGCAGCTCAAGATCCCCCTIGGAGCGGCCCCTIGGEL
GAGGTGTACCTGGACAGCAGCAAGCCCGCCGTGTACAACTACCCCGAGGGCGCCGCCTIACGAGTTICAACG
CCGCGGCCGCCECCAACGCGCAGGICTACGGTCAGACCGGCCTCCCCTACGGCCCCGEGTICTGAGGCTGL
GGCGTTCGGCTCCAACGGCCTGGGEGGGTIITCCCCCCACTCAACAGCGTGICTICCGAGCCCGCIGATGCTA
CTGCACCCGCCGCCGCAGCTGTICGCCTTITICCTGCAGCCCCACGGCCAGCAGGTGCCCTACTACCTIGGAGA
ACGAGCCCAGCGGCTACACGGETIGCGCGAGGCCGEGCCCGCCEGCATICTACAGGCCARAATTCAGATAATCG
ACGCCAGGGTGGCAGAGAAAGATTGCGCCAGTACCAATGACAAGGGAAGTATGGCTATGGAATCTIGCCAAG
GAGACTCGCTACTGIGCAGTGTIGCAATGACTATGCTTCAGGCTACCATTATGGAGTICIGGTICCIGTIGAGG
GCTGCAAGGCCTTCTTICAAGAGAAGTATTICAAGGACATAACGACTATATGTGTCCAGCCACCAACCAGTG
CACCATTGATAAAAACAGGAGGAAGAGCTIGCCAGGCCTGCCGGCTCCGCARATCGCTACGAAGTIGGGAATG
ATGAAAGGTGGGATACGAAAAGACCGAAGAGGAGGGAGAATGTTGAAACACAAGCGCCAGAGAGATGATG
GGGAGGGCAGGGGTGAAGTGGGGICTGCIGGAGACATGAGAGCTGCCAACCTITIGGCCAAGCCCGCTCAT
GATCAAACGCTCTAAGAAGAACAGCCTGGCCTTGTCCCTCGACGGCCCGACCAGATGGTICAGTGCCTITICGTIG
GATGCTGAGCCCCCCATACTCTATICCGAGTATGATCCTACCAGACCCTTICAGTGAAGCTITCGATGATGG
GCTTACTGACCAACCIGGCAGACAGGGAGCTGGTTICACATGATCAACTGGGCGAAGAGGGTGCCAGGCTT
TGTIGGATTTGACCCTCCATGATCACGGTCCACCTICTAGAATGTGCCTGGCTAGAGATCCTIGATGATIGGT
CTCGTCTGGCGCTCCATGGAGCACCCAGGGAAGCTACTGTTTGCTICCTAACTTGCTICTITIGGACAGGAACC
AGGGAAAATGTCTAGAGGGCATGGTIGGAGATCTICGACATGCTGCIGGCTACATCATCTCGGEITCCGCAT
GATGAATCTIGCAGGGAGAGGAGTITIGTGIGCCTCAAATCTATTATTITGCTTAATICTIGGAGIGTACACA
TTTICTGTCCAGCACCCTGAAGICTICTGGAAGAGAAGGACCATATCCACCCGAGTCCTGGACAAGATCACAG
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ACACTTTGATCCACCTGATGGCCAAGGCAGGCCTGACCCTGCAGCAGCAGCACCAGCGGCTGECCCAGCT
CCTCCTCATCCTICTICCCACATCAGGCACATGAGTAACAAAGGCATGGAGCATCIGTACAGCATGAAGTGC

GAACGTGGTGCCCCTICTATGACCTIGCIGCTGGAGATGCTGGACGCCCACCGCCTACATGCGCCCACTA
GCCGTGGAGGGGCATCCGTGGAGGAGACGGACCAAAGCCACTTGGCCACTGCGGGCTICTIACTICATCGCA
TTCCITGCAAAAGTATTACATCACGGGGCGAGGCAGAGGGTTITCCCIGCCACGGTCIGAGAGCICCCIGGC
TCCCACACGGTTICAGATAATCCCTGCTIGCATTTTACCCTICATCATGCACCACTTTAGCCAAATTICTGICT
CCTGCATACACTCCGGCATGCATCCAACACCAATGGCTTITCTAGATGAGTIGGCCATTICATTTIGCTITIGCTC
AGTTCTTAGTGGCACATCTTCIGICTTICIGTTGGGAACAGCCAAAGGGATTCCAAGGCTAAATCTTIGTA
ACAGCTICTCTTTICCCCCTTGCTIATCGTTACTAAGCGTGAGGATTCCCGTAGCTCTTCACAGCTGAACTICAG
TCTATGGGTTGGGGCTCAGATAACTCTIGIGCATTITAAGCTACTTGTAGAGACCCAGGCCIGGAGAGTAGA
CATTTTGCCTCTGATAAGCACTITTITAAATGGCTCTAAGAATAAGCCACAGCAAAGAAT TTARAGTGGCT
CCTTTAATTIGGTGACTITIGGAGAAAGCTAGGTCAAGGGTTTATTATAGCACCCTCTITIGTIATTCCTATGGCA
ATGCATCCTTTTATGARAAGTGGTACACCITAAAGCTTTITATATGACTGTAGCAGAGTATCTIGCTIGATTIGT
CAATTCATTCCCCCTATAGGAATACAAGGGGCACACAGGGAAGGCAGATCCCCTAGTTGGCAAGACTATT
TTAACTTGATACACTCGCAGATICAGATGIGCTIGAAAGCTICTIGCCTICTGGCTTITCCGGTCATGGGTTCCAG
TTAATTCATGCCTCCCATGGACCTATGGAGAGCAGCAAGTIGATCITAGTTAAGTCTCCCTATATGAGGG
ATAAGTTCCTGATTTTTGTTTITATTITTIGTGTTACARAAAGAAAGCCCTCCCTCCCTGAACTTIGCAGTAA
GGTCAGCTTICAGGACCIGTTCCAGIGGGCACTGTACTTGGATCTICCCGGCGTGIGTIGIGCCITACACAG
GGGTGAACTGTTCACTIGIGGTGATGCATGATGAGGGTAAATGGTACGTTGAAAGCGAGCAGGGGCCCIGGTG
TTGCATTTAGCCCTGGGGCATGGAGCTGAACAGTACTIGTGCAGGATTGTITGTGGCTACTAGAGAACAAG
AGGGAAAGTAGCGCACAAACTGGCATACACTTICTGAGGCACAGCCACGACTTGCTCAGGGTGGCCCTGCCAC
AGGCTGCAGCTACCTAGGAACATTCCTIIGCAGACCCCGCATTGCCCTTTGGGGGTGCCCIGGEATCCCIG
GGGTAGTCCAGCTCTIICITCATTIICCCAGCGTGGCCCTGGETTIGGAAGAAGCAGCTGTICACAGCTIGCTIGTA
GACAGCTGTIGTTCCTACAATTGGCCCAGCACCCTGGEGCACGGGACGAAGCGTGCGGGACCGTTIGCIGTICAC
TACTCAGGCTGACTGGGGCCTIGGTCAGATTACGTATGCCCTITGGTIGGTTTAGAGATAATCCARAATCAGG
GTITTGGTTITGGGGAAGAAAATCCTICCCCCTTCCTCCCCCGCCCCGTTICCCTACCGCCTICCACZTICCIGCCA
GCTCATTTCCTTCAATTICCTITITGACCTATAGGCTAAAANMAGAAACGGCTCATTCCAGCCACAGGGCAGCC
TTCCCIGGGCCTITTGCTICTCTIAGCACAATTATGGGTTACTICCTIITTTCTTAACAAAAAAGAATGTITIG
ATTTICCTCTGGGTGACCTTATIGTICTGIAATTGAAACCCTATTGAGAGGTGATGTCTGTGTITAGCCAATG
ACCCAGGTGAGCTGCTICGGGCITCICTIIGGTATGICTIGTTITGGAAAAGTGGATTTICATICATITCIGAT
TGICCAGTTAAGTGATCACCAAAGGACTIGAGAATCTIGGGAGGGCAAAANAAAAARAANAAGTTITITAIGIG
CACTTAAATTTCGGGGACAATTITATIGTATICTGTIGTITAAGGATATGTITAAGAACATAATICTITIGTITGC
TGITIGTITTAAGAAGCACCTTAGTTTIGITITAAGAAGCACCTITATATAGTATAATATATATTITITTITGAAA
TTACATTGCTIGTTTATCAGACAATTGAATGTAGTAATICTIGTTCTGGATTTAATTITGACTGGGTTAACA
TGCAAAAACCAAGGAAAAATATTTAGTIIITITTITITIITITITITTIGTATACTTITCAAGCTACCTITIGTICATG
TATACAGTCATITATGCCTARAAGCCTGGIGATTATTCATTTAAATGAAGATCACATTTCATATCAACTTIT
TGTATCCACAGTAGACAAAATAGCACTAATCCAGATGCCTATTGTIGGATACTGAATGACAGACAATCTT
ATGTAGCAAAGATTATGCCTGAAAAGGAAAATTATTCAGGGCAGCTAATTITTIGCTITTACCAAAATATCA
GTAGTAATATTTTTIGGACAGTAGCTAATGGGTCAGTGGGTTCTTTITTAATGTITTIATACTITAGATTITICTT
TTARAAAAATTAAAATAAAACARAARAAAAATTTCTAGGACTAGACGATGTAATACCAGCTAAAGCCAAAC
AATTATACAGTGGAAGGTTTTACATTATICATCCAATGIGITTICTATTCATGTTAAGATACTACTACATT
TGAAGTGGGCAGAGAACATCAGATGATIGAAATGTITCGCCCAGGGGTCTCCAGCAACTTIGGARAATCTICT
TTGTATTITTTACTTGAAGTGCCACTAATGGACAGCAGATATTITTICIGGCTIGATGTIGGETATIGGGTGTAG
GAACATGATTTAAAAARAAAACTCTIGCCICTGCTITCCCCCACTCTGAGCGCAAGTTAAARATGTAAAAGAT
GTGATTTATCTIGGGGCEGCTCAGGTATGGIGGGGAAGTGGATTCAGGAATCTGGGGAATGGCAAATATATT
AAGAAGAGTATTIGAAAGTATIIGGAGGAAAATGGITAATTCTIGGGIGTGCACCAGGGTTCAGTAGAGTICC
ACTTCTGCCCTCGGAGACCACAAATCAACTAGCTCCATTITACAGCCATTTCTAAAATGGCAGCTITICACGTIC
TAGAGAAGAAAGAACAACATCAGCAGTAAAGTCCATGGAATAGCTAGTGGTCTGTGTITTICTITIITCGCCAT
TGCCTAGCTTGCCGTAATGATICTATAATGCCATCATGCAGCAATTATGAGAGGCTAGGTICATCCAAAGA
GAAGACCCTATCAATCGTAGGTIGCAAAATCTAACCCCTAAGGAAGTGCAGTCTTITIGATTITGATITICCCTA
GTAACCTTIGCAGATATGITTAACCAAGCCATAGCCCATGCCTTITIGAGGGCTGAACAAATAAGGGACTTA
CTGATAATTITACTTITIGATCACATTIAAGGTGTTCTCACCTTGAAATCTTATACACTGARATGGCCATTGA
TTTAGGCCACTGGCTTAGAGTACTCCTIICCCCTIGCATGACACTGATTACAAATACTTTCCTATTICATACT
TTICCAATTATGAGATGGACTGIGGGTACIGGGAGIGATCACTAACACCATAGTAATGTICIAATATTICACA
GGCAGATCIGCTTGGGGAAGCTAGITATGTGAAAGGCAAATAGAGTCATACAGTAGCTCAAAAGGCAACC
ATAATTCTCTTIGGTGCAGGTICTITGGGAGCGTIGATCTAGATTACACTGCACCATTCCCAAGTTIAATCCCC
TGAAAACTTACICTCAACTGGAGCAAATGAACTTITIGGTICCCAAATATCCATCTTITICAGTIAGCGTTAATT
ATGCTCTGTTTCCAACTGCATITCCTITICCAATTGAATTAAAGTGIGGCCTCGTTITTAGTICATTTAAAA
TTGITITCTAAGTAATTGCTGCCTCTATIATGGCACTICAATTTIGCACTGTCTTTITGAGATICAAGAAA
AATTTCTATTCTTTTTTIITGCATCCAATIGTIGCCTIGAACTTTTAAAATATGTAAATGCTGCCATGTICCA
AACCCATCGTCAGTGTIGIGIGITTAGAGCTIGIGCACCCTAGAAACAACATATTIGTCCCATGAGCAGGTIGC
CTGAGACACAGACCCCTIITGCATTICACAGAGAGGTCATTIGGTTATAGAGACTTGAATTAATAAGTGACAT
TATGCCAGTTICTGTTCICTCACAGGTGATAAACAATGCTITTTGTIGCACTACATACTCITCAGTGTAGA
GCTICTTGITTTATGGGAARAGGCTCAAATGCCAARATTIGTGTTTGATGGATTAATATGCCCTTTITGCCGAT
GCATACTATTACTGATIGIGACICGGITITIGTICGCAGCTTITGCTTIGITTAATGAARACACACTIGTAAACC
TCTTTTGCACTTITGAARAAGAATCCAGCGGGATGCTCGAGCACCTGTAAACAATTTITCTCAACCTATTTIG
ATGTTCAAATAAAGAATTAAACTARAA
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GCTCTGGCCACAGTGAGITAGGGGECGTCGGAGCGGGTTTCTCCAACCGCAATCGGCTCCGCTCAAGGGGA
GGAGGAGAGTCCCTICICGGAAGGCCTAAGGAAACGTGTCGTCTGGAATGGGCTITGGGEGGCCACGCCTGL
ACATCTCCGCGAGACAGAGGGATAAAGTIGAAGATGGTGCTGTTATIGTTACCTCGAGTGCCACATGCGAC
CTCTGAGATATGTACACAGTCATICTITACTATCGCACTCAGCCATTCTTACTACGCTAAAGAAGAAATAA
TTATTCGAGGATATTITGCCTIGGCCCAGAAGAAACTTATGTAAATTICATGAACTATTATATCCGTITIICC
TCGGAGTGAGAGAAAACTCTTIITTAGATATCATCIGAGAGAACTAGTGAATCCCAGTCACTGAGTGGAGT
TGAGAGTCTAAGAACCTCTGAAATTTGAGAACTGCTGGACCAGAGCCTTTAGAGCTCTGATAAGGTGICA
ACAGGGTAGTTAATTTGGCACCATGGGGATACAGGGATTIGCTACAATTTATCARAAGAAGCTTCAGAACCC
ATCCATGTGAGGAAGTATARAGGGCAGGIAGTAGCTIGTIGGATACATATTIGCTGGCTTCACARAAGGAGCTA
TTGCTTIGTGCTGAAAAACTAGCCARAGGTIGAACCTACTGATAGGTATGTAGGATTITGTATGAAATTITGT
AAATATGTTACTATCTCATGGGATCAAGCCTATTCTCGTATTTGATGGATGTACTTITACCTTCTAARAAG
GAAGTAGAGAGATCTAGAAGAGAAAGACGACAAGCCAATCTTICTTAAGGCAAAGCAACTICTICGIGAGG
GGAAAGTCTICGGAAGCTICGAGAGTIGTITICACCCGGTCTATCAATATCACACATGCCATGGCCCACAAAGT
AATTAAAGCTGCCCGGETCTCAGGGGGTAGATIGCCTICGIGGCTCCCTATGAAGCTGATGCGLAGTTGGCC
TATCTTAACAAAGCGCGGAATTGTGCAAGCCATAATTACAGAGGACTICGGATCTCCTAGCITTIGGCIGTIA
AAAAGGTAATTTITAAAGATGGACCAGTIIIGGAAATGGACTTIGAAATTGATCAAGCTCGGCTAGGAATGTIG
CAGACAGCTTGGGGATGTATTCACGGAAGAGAAGTTTCGTTACATGTGTATICTTTCAGGTTGTGACTAC
CTGTCATCACTCGCGIGGGATTIGGATTAGCAAAGGCATGCAAAGTCCTAAGACTAGCCAATAATCCAGATA
TAGTAAAGGTTATCAAGAAAATTGGACATTATCTCAAGATGAATATCACGGTACCAGAGGATTACATCAA
CGGGTTTATTCGGGCCAACAATACCTITCCTCTATCAGCTAGTTTTTGATCCCATCAAAAGGARACTTATT
CCTCTGAACGCCTATCAAGATGATCTITGATCCTGAAACACTAAGCTACGCTGGCGCAATATGTTIGATGATT
CCATAGCTICTTCAAATAGCACTITGGAAATAAAGATATAAATACTTITIGAACAGATCGATGACTACAATCC
AGACACTGCTATGCCTIGCCCATTCAAGAAGTCATAGTTGGGATGACAAAACATCGTCAAAAGTCAGCTAAT
GTTAGCAGCATTTGGCATAGGAATTACTCTCCCAGACCAGAGTCGCGGTACTGTTITCAGATGCCCCACAAT
TGAAGGAAAATCCAAGTACTGIGGGAGIGGAACGAGTGATTAGTACTAAAGGGTTAAATCTCCCAAGGAA
ATCATCCATTGIGAAAAGACCAAGAAGTIGCAGAGCTGTCAGAAGATGACCTGTTGAGTCAGTATTICICTIT
TCATTTACGAAGAAGACCAAGAAAAATAGCTCTGAAGGCAATAAATCATTGAGCTITTICIGAAGTGITIG
TGCCTIGACCTGGTAAATGGACCTACTAACAAAAAGAGTGTAAGCACTCCACCTAGGACGAGAAATAAATT
TGCAACATTTTTACAAAGGARAANATGAAGAAAGTGGTGCAGTTGTIGGTTCCAGGGACCAGAACGCAGGTTIT
TTTIGCAGTTCAGATTCTACTGACTGTIGIATCAAACAAAGTGAGCATCCAGCCTCTIGGATGARACTGCTIG
TCACAGATAAAGAGAACAATCIGCATGAATCAGAGTATGGAGACCAAGAAGGCAAGAGACTGGETITGACAC
AGATGTAGCACGTAATTCAAGTIGATGACATTCCGAATAATCATATICCAGGTGATCATATTICCAGACAAG
GCAACAGTGTTTACAGATGAAGAGICCTACTCTITITGAGAGCAGCAAATTTACAAGGACCATITCACCAC
CCACTTTGGGAACACTAAGAAGTTIGTITTITAGTTGGTCTGGAGGTCTIGGAGATTTTTCAAGAACGCCGAG
CCCCTCTCCAAGCACAGCATTGCAGCAGITCCGAAGAAAGAGCGATTICCCCCACCTICTITIGCCTGAGAAT
AATATGTCTGATGTGTICGCAGITARAGAGCGAGGAGTCCAGTGACGATGAGTCTCATCCCTTACGAGAAG
AGGCATGTTCTTCACAGTCCCAGGAAAGTIGGAGAATTCTCACTGCAGAGTTCARATGCATCARAGCTTTIC
TCAGTGCTCTAGTAACGACTCIGATTCACGAGGAATCTGATTIGCAATATTAAGTTACTTGACAGTCAAAGT
GACCAGACCTCCAAGCTACGTTITATICTCATTTCTCAAAAAAAGACACACCTCTAAGGAACAAGGTTICCTG
GGCTATATAAGTCCAGTICTGCAGACTCTICTTTCTACAACCAAGATCAAACCTCTAGGACCTGCCAGAGC
CAGTGGGCTGAGCAAGAAGCCGGCAAGCATCCAGAAGAGAAAGCATCATAATGCCGAGAACAAGCCGGGG
TTACAGATCAAACTCAATGAGCTCIGGAAAAACTITGGATTITAAAAAAGATTCTGAAAAGCTICCTICCTIT
GTAAGAAACCCCTGICCCCAGTICAGAGATAACATCCAACTAACTCCAGAAGCGGAAGAGGATATATTITAA
CAAACCTGAATGTGGCCGTIGTICAAAGAGCAATATTCCAGTAAATGCAGACTGCTGCARAGCTITTITGCCT
GCAAGAGAATCTGATCAATTTGAAGTCCCTIGTTTGGGAATGAGGCACTTATCAGCATGAAGAATTITTITIC
TCATTICIGTGCCATTTTAARAAATAGAATACATTTIIGTATATTAACTITTATAATIGGGTTGIGGITTITIT
GCTCAGCTITTTATATTITITTATAACAAGCTAAATAGAAGAATAATTGCTATCTICTICGACAGGTTITIGCGAGG
TTTTAGTIGTTAATTGGGAAAATCCTICTIGCGAGTTTATAAAAGTCTACTCTAAATATITCTGTAATGTIGIC
AAGTAGAAAGATAGTAAATGGAGAAACTACAAAAAANAANAAAANAAAN

AB209631

CCATGACCTIGCCTTIGAGAAGGGGCAGGGGAAGCCAGATGGACTGGAAGTGGAGTGGCAGTGACCAAGGAG
GAGGAGGTGTGATAGGCTITCCCACGCAGGGTAGATCCAGAGACACCAGTGCCACCCATAGGCCCCTAGGA
CTGCAGTGGTCACCCGATITCCITIGICCCAGCTGAGACTCAGTTCTGAGTIGITCTATTITIGGGGAACAGA
GGCGTCCTTIGGTAGCATITGGAAGAGGATAGCCAGCTGGGETGTGTGTACATCACAGCCTIGACAGTAACA
GCATCCGRACCAGAGGTGACTGGCTAAGGGCAGACCCAGGGCAACAGGTTAACCGTTCTAGGGCCGGGCA
CAGGGAGGAGAACATTICCAACACICIGIGTGCCCAGTGCCGACGCACGTICTICICTITTITATCCTICAAAAC
AGTCCTATGAGGATATAAGCCAGAGAGAGACAGAGACAAGGAATTACAACGTTIGGTGAGAGTICAGGATITIG
AACTTGGCTCTGGCAGATGGAARAATTAGGGTCTGTATTCTTTACARAACCGTGTGTGCCTCAGATGGAGT
TGGIGCATAACAAGCAGAGGTATCCAGGGTICGCGGTICCIGCTTGCCACGCAAGGGGCCGCCTIGTCAGTT
GTGACCACCCAGCCCIGGAAATGTICAGTAATGCTGTAAGGAGTGGGGATCGGATCAGATGCCATCCAGAT
GCTGAAGTITGACCTIIGIGTCATTITTCACTTTICITITITGGCTCTICTGCAATCAATTICATITATITAG
CAAAAAAGAAATTATCGTIGTGCCGACAGCATGCAGAACATATGTCICCGTICTICIGCTICCCTCCAAAAARN
GAATCCCAAAACTGCTITICTGIGAACGTIGTGCCAGGGTCCCAGCAGGACTCAGGGAGAGCAGGAAGCCCA
GCCCAGACCCCTTGCACAACCTACCGTGGGGAGGCCTTAGGCTCTIGGCTACTACAGAGCIGGITCCAGTC
TGCACTGCCACAGCCTGGCCAGGGACTICCACACATCTGCTIGGCCACTTCCTGTCTICAGTITICCTTATCT
GCAAAATAAGGGAAAAGCCCCCACAAAGGTGCACGTGTAGCAGGAGCTCTTITCCCTICCCTATTTITAGGA
AGGCAGTTGGTGGGAAGTCLCAGCTIGGGEICCCTGAGAGC TGTGAGAAGGAGATGCGGCTGCTGCTGGCCC
TGTTGGGGGTCCTGCTGAGTGTIGCCTGGEECCTCCAGTCTITGTCCCTIGGACGGCCTCTGAGGAAGTGGAGCT
TGGTATGGCTTCTGAGGTGGGAGAGGGICGCAGGGGTGGGAAGAGTGGGCACCAGGAGGGGECTIGCIGEE
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CTGAGCAAAGCTGGAAAGGATCCTIIGCCCAGGCCCTGAGAAGGTGGCGGCAGGCGCAGGGCTCAACCACTG
AGACTCAGTCAGTGCCTGGCTICCAGCAAGCATTICATCTATCACTIGTGTICTGCGAGAGAGGACTGGCCTT
GCAGGGCGCAGGGCCCTAAGCTIGGEGCTGCAGAGCTGETGGTGAGCTCCTIGCCIGGGEGIGTIGTIGTIGCGTGT
GTIGTGTGIGTTCTGIGCACTGGGIGTIGTGACCTAGGAGGTCCAGGCAGCATGTGIGGTATAAGCATTATG
AGGGTGATATGCCCCGGTIGCAGCATGACCCTIGTIATGTIGGCACCAACAGCATGTGCCTTGIGIGIGIGIGT
GTCCGTATGTGIGIGIGIGTATIGCGIGIGTIGTIGTGTGTGTIGTIGTGTIGTICTITIGGCCACTIGTCATIGTIGCACT
AAATGCTGTGTGTGTGACATGCCCCAAGAGTGTIGGCATITGCCCIGGGTCGTGGCATCCGCAGCATGIGGC
TGIGTGGGTGTCAAGCGAGTGGIGGCTCCITCAGCATGCGTTGCGAAGTGCTTIGTGCCCTGCATGTGCGGET
GTGTTCTICIGTACACAGGAGGCTIGCCTCAGATGGGGCTGCGGGGTCTIGCTIGACCTICTIGCCCTICTIGCCCALC
AGAGCCCTGCCTIGGCTCCCAGCCTGGAGCAGCAAGAGCAGGAGCTGACAGTAGCCCTTGGGCAGCCIGIG
CGGCTGTGCTGTIGGGECGGGCTGAGCGTGETGGCCACTGGTACAAGCGAGGGCAGTCGCCTGGCACCTIGCTG
GCCGTGTACGGGGCTIGCGAGGGGCCGCCTAGAGATTGCCAGCTTCCTACCTIGAGCGATGCTIGGCCGCTACCT
CTGCCTGGCACCGAGGCTICCATGATCGTCCTGCAGAATCTCACCTTIGATTACAGGTGACTCCTIGACCTCC
AGCAACGATGATGAGGACCCCAAGTICCCATAGGGACCTCTCGAATAGGCACAGTTACCCCCAGCAAGGTC
AGTAGGTCTCCAAGGACTTGIGTCCCCGCTIGCTGCTCATCTGATCACTGAGAAGAGGAGGCCIGTIGIGGGE
AACACACGGTCATTCTAGGGGCCTICCCCTIGCCCICCAGCACCCTACTGGACACACCCCCAGCGCATGGA
GAAGAAACTGCATGCAGTACCTIGCGGGGAACACCGTCAAGTTCCGCTGTCCAGCTGCAGGCAACCCCACG
CCCACCATCCGCTGGCTITAAGGATCGGACAGGCCTITCATGGGGAGAACCGCATTIGGAGGCATICGGCTGC
GCCATCAGCACTGGAGICTICGIGATGGAGAGCGTGGTGCCCTCGGACCGCGGCACATACACCIGCCTIGGET
AGAGAACGCTGIGGGCAGCATCCGTITATAACTACCTIGCTAGATGTIGCTGCAGCGGTCCCCGLACCGGCCC
ATCCTGCAGGCCGGGCTCCCGGCCAACACCACAGCCGTIGGTGGGCAGCGACGCTCGAGCTGCTICTIGCAAGGE
TGTACAGCGATGCCCAGCCCCACATCCAGTIGGCTGAAGCACATCGICATCAACGGCAGCAGCTTICGGAGC
CGACGGTTTICCCCTATGIGCAAGTICCTAAAGACTGCAGACATCAATAGCTCAGAGGTGGAGGICCIGTAC
CTGCGGAACGTGCTCAGCCGAGGACGCAGGCGAGTACACCTGCCTCCGCAGCGCAATTCCATCGGCCICTICCT
ACCAGTICTGCCIGGCTCACGGIGCTGCCAGGTGAGCACCTGAAGGGCCAGGAGATGCTGCGAGATGCCCC
TCTGGGCCAGCAGTGGEGGGCTGTGGCCIGITGGEGIGGTCAGTCTCIGTTCGGCCTGTIGEGGTCIGGCCTIGE
GGGGCAGTGTGTGGATTIIGTGGGTITITGAGCTGTATGACAGCCCCTICTIGTIGCCTICTICCACACGIGGCCGTC
CATGTGACCGTICTGCIGAGGTIGIGGGTGCCTGGGACTGGGCATAACTACAGCTICCICCGTIGIGIGICCC
CACATATGITGGGAGCTIGGGAGGGACTGAGTTAGGGTGCACGGGECGGCCAGTCTCACCACTGACCAGTT
TGICIGTICTGTIGTGTGTCCATGTGCGAGCGGCAGAGGAGGACCCCACATGGACCGCAGCAGCGCCCGAGGL
CAGGTATACGGACATCATICCTIGIACGCGICGGGCTCCCTIGECCTIGGCTIGTIGCICCIGCIGCIGGCCAGG
CTGTATCGAGGGCAGGCCGCTCCACGGCCGGCACCCCCGCCCGCCCECCACTGTGCAGAAGCTCTICCCGLT
TCCCICTGGCCCGACAGTTCTCCCTIGGAGTICAGGCTICTTICCGGCAAGTCAAGCTCATCCCTGGTACGAGGE
CGTGCGTCTCTICCTCCAGCGGCCCCGCCTTGCTCGCCGGCCTCGTGAGTCTAGATCTACCTCTICGACCCA
CTATGGGAGTTCCCCCGGGACAGGCTGGIGCTTGGGAAGCCCCTAGGCGAGGGCTIGCTITIIGGCCAGGTAG
TACGTGCAGAGGCCTTTGGCATGGACCCIGCCCGGCCTGACCAAGCCAGCACTGTGGCCGTICAAGATGCT
CAAAGACAACGCCTCTIGACAAGGACCTGGCCGACCTGGTCTCGGAGATGGAGGTGATGAAGCTGATCGGC
CGACACAAGAACATCATCAACCIGCTITGCTGTICTGCACCCAGGAACGGGCCCCTGTACGTIGATCGTIGGAGT
GCGCCGCCAAGGGAAACCTGCGGGAGTICCTIGCGGGLCCGEGECGCCCCCCAGGCCCCGACCTCAGCCCCGA
CGGTCCTCGGAGCAGTGAGGGGCCGCTCTICCTTCCCAGTCCTGGTCTCCTGCGCCTACCAGGTGGCCCGA
GGCATGCAGTATCTGCGAGTCCCGGAAGTIGTATCCACCGGGACCTGGCTGCCCGCAATGTIGCTICGGIGACTG
AGGACAATGTGATGAAGATTIGCTGACTIIGGGCTGGCCCGCGGCGICCACCACATTIGACTACTATAAGAA
AACCAGCAACGGCCGCCTGLCIGIGAAGIGGATGGCGCCCGAGGCCTTGITTGACCGGEGIGTACACACAC
CAGAGTGACGTGTGGICITTTIGGGATCCIGCTATGGGAGATCTTCACCCTICGGGEGGCTICCCCCTATCCTG
GCATCCCGGTGCGAGGAGCTGTICICGCTIGCTGCGGGAGGGACATCGGATGGACCGACCCCCACACTGLCCC
CCCAGAGCTGTACGGGCIGATGCGIGAGIGCTGGCACGCAGCGCCCTCCCAGAGGCCTACCTICAAGCAG
CTGGTGGAGGCCCCTGCGACAAGGTICCTIGCTIGGCCGTCTCTCGAGGAGTACCTICGACCTICCGCCTCGACCTTCG
GACCCTATTCCCCCICIGGTGGGGACGCCAGCAGCACCTGCTCCTICCAGCGATICTIGICTITCAGCCACGA
CCCCCTGCCATTGGGATCCAGCTICCTITCCCCTTCGGETCTGGGGTGCAGACATGAGCAAGGCTICAAGGCT
GTGCAGGCACATAGGCTIGGTGGCCITGGGCCTTGGGGCTCAGCCACAGCCTGACACAGTGCTCGACCTTIG
ATAGCATGGGGCCCCTIGGCCCAGAGTIGCTIGIGCCGTIGTICCAAGGGCCGTGCCCTTIGCCCTITIGGAGCTIGE
CGTGCCTIGIGTCCTGATGGCCCAAATGTCAGGGTICTGCTCGGCTTCTTIGGACCTTIGGCGCTTIAGTCCCC
ATCCCGGGTTTGGCTGAGCCTIGGCTGGAGAGCTGCTATGCTAAACCTCCTGCCTCCCAATACCAGCAGGA
GGTTCTGGGCCTICTGAACCCCCTITICCCCACACCTICCCCCTIGCTGCTIGCTIGCCCCAGCGICTIGACGGGA
GCATTGGCCCCTGAGCCCAGAGAAGCTGGAAGCCTGCCGAAAACAGGAGCAAATGGCGTIITTATAAATTA
TTTTTTTGAAAT

NM_004496

TAAGATCCACATCAGCTCAACTGCACTIGCCTCGCAGAGGCAGCCCGCTCACTTCCCGECGGAGGCGCTCC
CCGGCGCCGCGCTCCECGGECAGCCGCCTIGCCCCCGELGCTGCCCCCGCCCGCCECGCCGLLaGlealeaee
GCGCACGCCGCGCCCCGCAGCICIGGGCITCCTCTTCGCCCGGGTIGGCGTTGEGCCCECGCEEGCGELTCE
GGTGACTGCAGCTGCTICAGCTCCCCTCCCCCGICCCGLGCLGLGLCEGCCECCCGTICGLT ICGCACAGGGL
TGGATGGTTGTATTGCGCAGGCTGCCTCCAGCGATGTTAGGAACTGTGAACATGCAAGCGCATCAAACCAG
CGACTGGAACAGCTACTACGCAGACACGCAGGAGGCCTACTCCTCCGTCCCGGTICAGCAACATGAACTCA
GGCCTGGGCTCCATGAACTCCATGAACACCTACATGACCATGAACACCATGACTACGAGCGGCAACATGA
CCCCGGCGTCCTTCAACATGTCCTATGCCAACCCGGGCCTAGGGGCCGGCCTGAGTCCCGGCGCAGTAGC
CGGCATGCCGGEGGGECTCGGCGGECGCCATGAACAGCATGACTGCGGCCEGCGTGACGGCCATGGGTACG
GCGCTGAGCCCCAGCGEGCATGGGCGCCATGGGETGCGLCAGCAGGCGECCTCCATGAATGGCCTGGGECCCCT
ACGCGGCCGCCATGAACCCGTGCATGAGCCCCATGGCGTACGCGCCGTCCAACCTGGGCCGCAGCCGCGL
GGGCGGCGGECEECGACGCCAAGACGT TCAAGCGCAGCTACCCGCACGCCAAGCCGCCCTACTCGTACATC
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TCGCTCATCACCATGGCCATCCAGCAGGCGCCCAGCAAGATGCTCACGCTGAGCGAGATCTACCAGTIGGA
TCATGGACCTCITCCCCTATTACCGGCAGAACCAGCAGCGCTGGCAGAACTCCATCCGCCACTICGCIGIC
CTTCAATGACTGCTICGICAAGGTIGGCACGCTCCCCGGACAAGCCCGGCAAGGGCTCCTACTGGACGCTG
CACCCGGACTCCGGCAACATGTITCGAGAACGGCTGCTACTTGCGCCGCCAGAAGCGCTICAAGTGCGAGA
AGCAGCCGGGEGECECCEECEELEEEEECEEEAGCEGAAGCGGEEGGCAGCGGCGCCAAGGGCGGLCCTGAGAG
CCGCAAGGACCCCTCIGGCGCCTICIAACCCCAGCGCCGACTCGCCCCTCCATCGGGGTIGTIGCACGGGAAG
ACCGGCCAGCTAGAGGGCGCGCCEECCCCCGGGECCCGCCGCCAGCCCCCAGACTCTGGACCACAGTGGGE
CGACGGCGACAGGGGECGCOTCGGAGTTGAAGACTCCAGCCTCCTCAACTGCGCCCCCCATAAGCTCCGG
GCCCGGGGCGCTGGCCICTGTGCCCGCCICTCACCCGGCACACGGCTTGGCACCCCACGAGTCCCAGCTG
CACCTGARAAGGGGACCCCCACTACICCTITCAACCACCCGTTCTCCATCAACAACCTCATGTCCICCICGG
AGCAGCAGCATAAGCTGGACTTICAAGGCATACGAACAGGCACTGCAATACTCGCCTTACGGCTICTACGTT
GCCCGCCAGCCTGCCICIAGGCAGCGCCICGGTGACCACCAGGAGCCCCATCGAGCCCTICAGCCCIGGAG
CCGGCGTACTACCAAGGIGTGTATICCAGACCCGTCCTAAACACTTICCTAGCTCCCGGGACTGGGGGGTT
TGICTGGCATAGCCATGCTGGTAGCAAGAGAGAAAAAATCAACAGCAAACAAAACCACACAAACCARACC
GTCAACAGCATAATAAAATCCCAACAACTATTTITTATTTICATTITITCATGCACAACCTTITCCCCCAGTGC
AAAAGACTGTTACTTTATTATIGTATICAAAATTCATIGTGTATATTACTACAAAGACAACCCCAAACCA
ATTTTTTTCCTGCGAAGTTTAATGATCCACAAGTGTATATATGAAATTCTCCTCCTTCCITGCCCCCCTC
TCTTITICTTCCCICTTTCCCCTCCAGACATTICTAGITTIGTIGGAGGGTITATTITAAAAANACAAAANAGGAAG
ATGGTCAAGTTTIGTAAARATATITGTITIGIGCTITITTICCCCCTCCTTACCTGACCCCCTACGAGTITTACAG
GICTGTGGCAATACTCTITAACCATAAGAATTGAAATGGTGAAGAAACAAGTATACACTAGAGGCTICTITAA
AAGTATTGAAACACAATACTGCTGTITATATAGCAAGACATAAACACATTATAAACATCAGAGCCATTITIGC
TTCICAGTTTACATTITCTIGATACATGCAGATAGCAGATGTCTTTAAATGAAATACATGTATATIGTGTAT
GGACTTAATTATGCACATGCTCAGATGTIGTAGACATCCTCCGTATATTITACATAACATATAGAGGTAATA
GATAGGTGATATACATGATACATICTICAAGAGTTGCTTGACCGAAAGTTACAAGGACCCCAACCCCTITIG
TCCICICTACCCACAGATGGCCCTIGGGAATCAATTICCTCAGGAATTIGCCCTCAAGAACTCTGCTITCITIGC
TTTGCAGAGTGCCATGGTICATGTICATICIGAGGTCACATAACACATAAAATTAGTITCTATGAGTGIATA
CCATTTARAAGAATTTITITIITTTICAGTIAAAAGGGAATATTACAATGTTGCGACGAGAGATAAGTTATAGGGAG
CTGGATTTICAAAACGIGGTICCAAGATTCAAAAATCCTATTGATAGTGGCCATTITAATCATTGCCATCGT
GTGCTTGTITITCATCCAGIGTTATGCACTITCCACAGTTGGACATGGTIGTTAGTATAGCCAGACGGGTTTIC
ATTATTATTTCICTTTIGCTTIICTICAATGITAATTTATTIGCATGGTITATTICTTTTICTTTIACAGCTGAAA
TTIGCITITAAATGATGCTTAAAATTACAAATTAAATTGTITAATTTITATCAATGTGATTGTAATTAAAAAT
ATTTTGATTTAAATAACAAARAATAATACCAGATTITITAAGCCGTGGAAAATGTTCTTIGATCATITGCAGTT
AAGGACTTTAAATAAATCAAATGTTAACAAAAAAANAAARNAAAA

NM_001453

ATGCAGGCGCGCTACTCCGTIGICCAGCCCCAACTCCCTIGGGAGTGGTGCCCTACCTCGGCGGCGAGCAGA
GCTACTACCGCCCGGCGGCCGCGECGGCCGGGGGCGECTACACCGCCATGCCGCGCCCCCATGAGCGTIGTA
CTCGCACCCTGCGCACGCCGAGCAGTACCCGGGCGGCATGGCCCGCGCCTACGGGCCCTACACGCCGCAG
CCGCAGCCCAAGGACATGGTGAAGCCGCCCTATAGCTACATCGCGCTCATCACCATGGECCATCCAGAACG
CCCCGGACAAGAAGATCACCCTIGAACGGCATCTACCAGTTCATCATGGACCGCTITICCCCITCTIACCGGGA
CAACAAGCAGGGCTGGCAGAACAGCATCCGCCACAACCTCTCGCTCAACGAGTGCTTICGTICAAGGTIGCCG
CGCGACGACAAGAAGCCGGGCAAGGGCAGCTACTGGACGCTGGACCCGGACTCCTACAACATGTICGAGA
ACGGCAGCTTCCTGCGGCGGCGGCEGCECTITCAAGAAGAAGGACGCGGTCAAGCACAAGGAGCAGAAGGA
CAGGCTGCACCTCAAGGAGCCGCCCCCGECCCGGCCELCAGCCCCCGCCCECGCCGCCGEGAGCAGGCCGAL
GGCAACGCGCCCGGICCGCAGCCGECCGCCCGTGCGCATCCAGGACATCAAGACCGAGAACGGTACGTIGCC
CCTCGCCGCCCCAGCCCCTGTCCCCGGCCGCCGCCCTGGGCAGCGGCAGCGCCGECCGCGGTGCCCAAGAT
CGAGAGCCCCGACAGCAGCAGCAGCAGCCTGTICCAGCGGGAGCAGCCCCCCGGEGCAGCCTIGCCGICGGLG
CGGCCGCTCAGCCTGCACGGTGCGGATTICCGCGCCGLCGCLGCCCECGCCCTCCGCCCCGCIGCCGCACT
ATAGCCAGGGCTTCAGCGTGGACAACATCATGACGTICGCTGCGGGEGEGTCGCCGCAGAGCGCGECCGCGGA
GCTCAGCTCCGGCCTIICIGGCCICGGCGGECCGCGTICCTCGCGCGCEGEGEGATCGCACCCCCGLIGGLGCTIC
GGCGCCTACTCGCCCGGCCAGAGCICCCICTACAGCTCCCCCTGCAGCCAGACCTCCAGCGCGGGCAGCT
CGGGCGEECEECEGCEECEECGCEEEGGECCGLGEEEEEECECEEGCEECECCEGGGACCTACCACTIGCAACCT
GCAAGCCATGAGCCTGTACGCGGCCGGCGAGCGLGEEGGCCACTTIGCAGGGCGCGCCLGGGEGEECELEGETL
GGCTCGGCCGTGGACCGACCCCCTIGCCCGACTACTCTCTGCCTCCGETCACCAGCAGCAGCTCGICGICCC
TGAGTCACGGCGGCGGECGGLGECEECEECEEEEGAGGCCAGGAGGCCGGCCACCACCCTGCGGCCCACCA
AGGCCGCCTCACCTCGTGGTACCTGAACCAGGCGGGCGGAGACCTGGGCCACTTIGGCEAGCECGGCGGLE
GCGGCGGCGGCCGCACGGCTACCCGGGCCAGCAGCAGAACTTCCACTCGGIGCGGGAGATGTTCGAGTICAC
AGAGGATCGGCTITGAACAACTCTCCAGIGAACGGGAATAGTAGCTGTCAAATGGCCTTCCCTICCAGCCA
GTCTCTGTACCGCACGTICCGGAGCTTTCGTCTACGACTGTAGCAAGTTTTGACACACCCTCARAGCCGAA
CTAAATCGAACCCCAAAGCAGGAAAAGCTAAAGGAACCCATCAAGGCAAAATCCGAAACTAAAAAANAAAD
ATCCAATTAAAAAAAACCCCTGAGAATATTCACCACACCAGCGAACAGAATATCCCTCCAAARATTCAGC
TCACCAGCACCAGCACGAAGAARACTCIATTTTCITAACCGATTAATTCAGAGCCACCTCCACTTTIGCCT
TGICTAAATAAACAAACCCGTAAACTGITITITATACAGAGACAGCAAAATCTTIGCTITATTAAAGGACAGT
GTTACTCCAGATAACACGTAAGTITICTICTTGCTITTICAGAGACCTGCTITCCCCTICCICCCGICTICCCC
TCICTITIGCCTICTTCCTIGCCICTCACCIGTAAGATATTATTITTATICCTATGT TGAAGGGAGGGGGAAAG
TCCCCGTTTATCAAACTCGCTITCTITITIIATTICATGGACTIGTTTITAAAATCTAAATTGCAACATACTAA
TTTATTITTTAATTTGTAGTTGGATGTCGIGGACCAAACGCCAGAAAGTGTTCCCAAAACCTGACGTTAAA
TTGCCIGAAACTTTAAATTGTIGCTTITIITITICTCATTATAAAAAGGCGAAACTGTATTAATCTTATTICIATC
CTICTTTICITICTTITIIIGTTGAACATATICATTIGTITIGTTTATTAATAAATTACCATTICAGTITGAATGA
GACCTATATGICTGGATACTTITAATAGAGCTTTAATTATTACGAAARAAAGATTTCAGAGATAAAACACTA
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GAAGTTACCTATTCICCACCTAAATCTCIGAAAAATGGAGARAACCCTCTGACTAGTICCATGTICAAATTTT
ACTAAAAGTCTITTITGTITAGATTTIATIITICCTIGCAGCATCTTCTIGCAAAATGTACTATATAGTICAGCTT
GCTTTGAGGCTAGTAARAAAGATATITTICTAAACAGATTGGAGTTICGGCATATAAACAAATACGTITITICTC
ACTAATGACAGTICCATGATTICGGARAATTITITAAGCCCATGAATCAGCCGCGGTCTTACCACGGIGATGCCT
GTIGTGCCGAGAGATGGGACTGIGCGGCCAGATATGCACAGATAAATATTITIGGCTIIGIGIATICCATATAA
AATTGCAGTGCATATTATACATCCCTIGIGAGCCAGATGCTGAATAGATATTTITCCTATTATTIICAGICCT
TTATAAAAGGAAAAATAAACCAGTTITTIIAAATGTATGTATATAATICTCCCCCATTITACAATCCTTCATG
TATTACATAGAAGGATTGCTTITTTAAAAATATACTGCGGGTTGGAAAGGGATATTITAATCTTTGAGAAA
CTATTTTAGAAAATATGITTIGTAGAACAATTATTTITTGAAAAAGATITARAGCAATAACAAGAAGGAAGG
CGAGAGGAGCAGAACATITTIGGICIAGGGTGGTITICTTTITTAAACCATTTITITCTITIGTITAATITACAGTT
AAACCTAGGGGACAATCCGGATTGGCCCICCCCCTITTTGTAAATAACCCAGGARATGTAATARATTCATT
ATCTITAGGGTGATCTGCCCTGCCAATCAGACTTTIGGGCGAGATGGCGATTTGATTACAGACGTICGGCGGE
GTGGGGGGCTTGCAGTITIGTTIITGGAGATAATACAGTTTICCTGCTATCTGCCGCTCCTATCTAGAGGCAA
CACTTAAGCAGTAATIGCTIGIIGCITGIIGTCAAAATTTIGATCATTIGTITARAGGATTIGCTGCAAATAAAT
ACACTTTAATTTCAGTCAAARAA

AJ249248 GTGGCCTCGAGCTGGIGGCAGGGCCGCCCCCTGCAGTCCGGAGACGAACGCACGGACCGGGCCTICCGGAG 114
GCAGGTTCGGCTGGAAGGAACCGCICTCGCTTCGTICCTACACTTGCGCAAATGTICTICCGAGCITACTCAC
ATAGCATATTGGTATATCAAAATGAAATGCAAGGAACCAAAAATAACATAATTCGAAGGCAGTAAAAGTGA
AATTAAATAGGAAGATCATCAGTICAAGGAAGACCCACTGGAGAGGACAGAAAATGAAGCAGTGITTIATIC
ATGIGTATTTCAGCAGGTICTICTTGAAATTTAACTAAAAATATGACTGCTCTCTCTITCAGAGAACTGCIC
TTTICAGTACCAGTTACGTCAAACAAACCAGCCCCTAGACGTTAACTATCTGCTATTICTIGATCATACTT
GGGAAAATATTATTAAATATCCITACACTAGGAATGAGAAGAAAAAACACCTGTICAAAATTTTATGGAAT
ATTTTTGCATTTICACTAGCATICGTITGAICTITTACTTITITGGTAAACATTITCCATTATATIGIATTICAG
GGATTTTIGTACTTTTAAGCATTAGGTITCACTAAATACCACATCTGCCTATITACTCAAATTATTTICCTTT
ACTTATGGCTITTITTIGCATTATCCAGTITITIICCIGACAGCTITGTATAGATTATTIGCCTIGAATTITICICTAAAA
CAACCAAGCTTTCATTITAAGTGICAAAAATTATTITATTITCTTTACAGTAATTTITAATTITIGGATTITCAGT
CCTTGCTTATGTTTIGGGAGACCCAGCCATCTACCAAAGCCTGAAGGCACAGAATGCTTIATTICTICGICAC
TGICCTITTCTATGTCAGCATTCAGAGTTACTGGCTIGTICATTITTITCATGGTGATGATTTTATTIGTAGCTT
TCATAACCTGTTIGGGAAGAAGTITACTACITTIGGTACAGGCTATCAGGATAACTTCCTATATGAATGAAAC
TATCTTATATTITCCTITITTICATCCCACICCAGTTATACTGTGAGATCTAAAAARAATATICTTIATCCAAG
CTCATTGTICTGTITTTICTCAGTACCTIGGTTACCATTITGTACTACTTICAGGTAATCATTGTITTTACTTAAAG
TTCAGATTCCAGCATATATTGAGATGAATATTICCCIGGTITATACTITGTCAATAGTITTTICTICATTIGCTAC
AGTIGTATTGGTTTAATTGTCACAAGCTIAATTTAAAAGACATTGGATTACCTTTIGGATCCATITGTCAAC
TGGAAGTGCTGCTTCATICCACTTACAATTICCTAATCTTIGAGCAAATTGAAAAGCCTATATCAATAATGA
TTIGTITAATATTATTAATTAAAACGTTACAGCTGTCATAAGATCATAATTTTATCAACAGAAACAACTCAG
GACATATTAAAAAATARACTGAACTAAAACAACTTITTIGCCCCCTGACTGATAGCATTTCAGAATGTIGTCT
TTTGAAGGGCTATACCAGT TATTAAATAGTIGTITITATTTTAAAAACAANATAATTCCAAGAAGTTTITAT
AGTTATTCAGGCGACACTATATTIACAAATATTACTITGTTATTAACACAAAAAGTGATAAGAGTTAACATT
TGGCTATACTGATGTITTGTGTTACTCAAAAAANCTACTGGATGCARACTGTTATGTAAATCTGAGATTTIC
ACTGACAACTTTAAGATATCAACCTAAACATTITTITATTAAATGTTCAAATGTAAGCAAGAAAAAAANAA

NM_014176 AGTCAGAGGTCGCGCAGGCGCIGGETACCCCGTITGGTICCGCECGTIGCTGCGTTGTGAGGGGTIGICAGCTIC 115
AGTGCATCCCAGGCAGCTICTITAGTIGTIGGAGCAGTGAACTIGTIGTGIGGTTICCTTCTACTTIGGGGATCATGC
AGAGAGCTTCACGTCTGAAGAGAGAGCIGCACATGTTAGCCACAGAGCCACCCCCAGGCATCACATGTIG
GCAAGATAAAGACCAAATGGATGACCTGCGAGCTCAAATATTAGGTGGAGCCAACACACCTTATGAGAAA
GGTIGTTTTTAAGCTAGAAGTTATCATTCCTGAGAGGTACCCATTTIGAACCTCCTICAGATCCGATTITICTCA
CTCCAATTTATCATCCAAACATIGATTCIGCTGGAAGGATTTIGTCTGGATGTITCICAAATTGCCACCAAR
AGGTGCTTGGAGACCATCCCTICAACATCGCAACTGTIGTTGACCTCTATTCAGCTGCTCATGTICAGAACCC
AACCCTGATGACCCGCTCATGGCTGACATATCCTCAGAATTTAAATATAATAAGCCAGCCTTCCTCAAGA
ATGCCAGACAGTGGACAGAGAAGCATGCAAGACAGAAACAAAAGGCTGATGAGCGAAGAGATGCTTGATAA
TCTACCAGAGGCTGGTGACTCCAGAGTACACAACTCAACACAGAAAAGGAAGGCCAGTCAGCTIAGTAGGC
ATAGAAAAGAAATTTCATCCTIGATGTITIAGGGGACTTGICCTIGGTICATCTTAGTTAATGIGITICTITIGC
CAAGGTGATCTAAGTITIGCCTACCTIIGAATTTTTITITTAAATATATTTIGATCGACATAATTITTTIGTIGTAGTT
TATTTATCTTGTACATATGTATTTIGAAATCTTTITAAACCTGAAAAATAAATAGTCATTTAATGTTGAAA
AAAAAAANAAANAAAAAAANARARAD

NM_006845 ACGCTTGCGCGCGGGATTITARACTGCGGCGGTITTACGCGGCGTTAAGACTTCGTAGGGTTAGCGAAATTG 116
AGGTTTCTTGGTATTGCGCGTITCTICTICCTTIGCTIGACTICTCCGAATGGCCATGGACTCGTCGCTTCAGG
CCCGCCTGITTCCCGGEICTCGCTATCAAGATCCAACGCAGTAATGGTITTAATTCACAGTIGCCAATGTAAG
GACTGTGAACTTGGAGAAATCCIGIGTITICAGTGGAATGGGCAGAAGGAGGTGCCACAAAGGGCAAAGAG
ATTGATTTTGATGATCGTGGCTGCAATAAACCCAGAACTCTTACAGCTTCTTCCCTTACATCCGAAGGACA
ATCTIGCCCTTGCAGGAAAATGTAACAATCCAGAAACAAANACGGAGATCCGTCAACTCCARARATTCCTIGC
TCCAAAAGAAAGTCTTCGAAGCCGCTCCACTCGCATGTICCACTGTICTCAGAGCTTCGCATCACGGCICAG
GAGAATGACATGGAGGTGGAGCTGCCTGCAGCTGCAAACTCCCGCAAGCAGTTTTCAGTITCCTICCTGCCC
CCACTAGGCCTTCCIGCCCTGCAGIGGCTIGARATACCATTIGAGGATGGTCAGCCGAGGAGATGCGAAGAGCA
AGTCCATTCCATCCGAGGCAGCTCTITCIGCAAACCCTGTIGAACTCAGTTCGGAGGAAATCATCICTIGIG
AAGGAAGTGGAAAAAATGAAGAACAAGCGAGAAGAGAAGAAGGCCCAGAACTCTGAAATGAGAATGAAGA
GAGCTCAGGAGTATGACAGTAGTITITCCAAACTGGGAATTTGCCCCGAATGATTAAAGAATTTCGGGCTAC
TTTGGAATGTCATCCACTTACTATGACIGATCCTATCGAAGAGCACAGAATATCTGTICTGTIGITAGGAAA
CGCCCACTGAATAAGCAAGAATTGGCCAAGARAGAAATTGATGTGATTTCCATTCCTAGCAAGTGICTCC
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TCTIGGTACATGAACCCAAGTIGAAAGTICGACTTAACAAAGTATCIGGACAACCAAGCATTICIGCTITGA
CTTTIGCATITGATGAAACAGCTITCGAATGAAGTTGTCTACAGGTICACAGCAAGGCCACTIGGTACAGACA
ATCTITTGAAGGTGGAAAAGCAACTTIGTITIITGCATATGGCCAGACAGGAAGTGGCAAGACACATACTATGG
GCGGAGACCTCTCTGGGAAAGCCCAGAATGCATCCAAAGGGATCTATGCCATGGCCTCCCGGGACGTICTT
CCTCCTGAAGAATCAACCCTGCTACCGGAAGTIGGGCCTGGAAGTICTATGTIGACATICIICGAGATICTAC
AATGGGAAGCTGTTTGACCTGCTCAACAAGAAGGCCAAGCTGCGCGTGCTGGAGGACGGCAAGCAACAGG
TGCAAGTGGTGGGGCTGCAGGAGCATCIGGTTAACTICTIGCTIGATGATGTCATCAAGATGATCCGACATGGGE
CAGCGCCTGCAGAACCTICTGGGCAGACATTTGCCAACTCCARATTCCTICCCGCTCCCACGCGTGCTTCCAA
ATTATTICTTCGAGCTAAAGGGAGARATGCATGGCAAGTICTCTITTGGTAGATCTGGCAGGGAATGAGCGAG
GCGCGGACACTTCCAGTIGCTGACCGGCAGACCCGCATGGAGGGCGCAGAAATCAACAAGAGTCTICTITAGC
CCTGAAGGAGTGCATCAGGGCCCTGGGACAGAACAAGGCTCACACCCCGTTCCGTGAGAGCAAGCTGACA
CAGGTGCTGAGGGACTICCTTCATTIGGGGAGAACTCTAGGACTTGCATGATTIGCCACGATCTCACCAGGCA
TAAGCTICCTGTGAATATACTTITAAACACCCTGAGATATGCAGACAGGGTCAAGGAGCTGAGCCCCCACAG
TGGGCCCAGTGGAGAGCAGTTGATICAAATGGAAACAGAAGAGATGGAAGCCTGCTICTAACGGGGCGCTG
ATTCCAGGCAATTTATCCAAGGAAGAGGAGGAACTIGTICTITCCCAGATGTCCAGCTITAACGAAGCCATGA
CTCAGATCAGGCGAGCIGGAGGAGAAGGCTATGGAAGAGCTCAAGGAGATCATACAGCAAGGACCAGACTG
GCTTGAGCTCTCTGAGATGACCGAGCAGCCAGACTATGACCTGGAGACCTTTGTGAACAAAGCGGAATCT
GCTCTGGCCCAGCAAGCCAAGCATITCTICAGCCCTGCGAGATGTCATCAAGGCCTTIGCGCCTGGCCATGC
AGCTGGAAGAGCAGGCTAGCAGACAAATAAGCAGCAAGAAACGGCCCCAGTGACGACTGCAAATAAAAAT
CTIGTTTGGITTIGACACCCAGCCICITCCCTGGCCCTCCCCAGAGAACTTTGGGTACCTIGGTGGGICTAGG
CAGGGTCTIGAGCTGGCACAGGTITCIGGTAAATGCCAAGTATGGGGGCATCTGGCCCCAGGGCAGCTIGGGE
AGGGGGTCAGAGTGACATGGGACACTCCITTIICTIGTITCCTCAGTIGTCGCCCTCACGAGAGGAAGGAGCT
CTTAGTTACCCTTTIIGIGITGCCCITCTIITCCATCAAGGGGAATGTICTCAGCATAGAGCTTICTICCGCA
GCATCCTGCCTGCGIGGACTGGCTIGCTAATGGAGAGCTCCCTGGGCTITGTICCTGGCTICIGGGCGAGAGAGA
CGGAGCCTTITAGTACAGCTATCIGCTIGGCTCTARAACCTICTACGCCTITTIGGGCCGAGCACTGAATGICTT
GTACTTTAAAAAAATGTIITCTIGAGACCICTTTICTACTTTACTGTCTCCCTAGAGATCCTAGAGGATCCCT
ACTIGTTTTCTGITTITATGTGTIITATACATTIGTATGTAACAATAAACAGAAAAAATAAATCAGCTGTITAA
GTGTGTGGAAAAAAAARAAAARARANAD

NM_006101

ACTGCGCGCGTCGTGCGTAATGACGTCAGCGCCGGCGGAGAATTICAAATTCGARACGGCTITICGGCGGGCC
GAGGAAGGACCTGGIGIITTGATGACCGCTGTICCTGTICTAGCAGATACTTIGCACGGTITITACAGAAATTCG
GTCCCTGGGTCGTGTCAGGARACTGGAARAAANGGTCATAAGCATGAAGCGCAGTTCAGT TTCCAGCGGTG
GTGCTGGCCGCCTCICCATGCAGGAGTTAAGATCCCAGGATGTAAATAAACAAGGCCTICTATACCCCTCA
AACCAAAGAGAAACCAACCTTIIGGAAAGTITGAGTATAAACAAACCGACATCTGARAAGAAAAGTCTCGCTA
TTTGGCAAAAGAACTAGIGGACATGGATCCCGGAATAGTCAACTIGGTATATTTTCCAGTITCTGAGAAAA
TCAAGGACCCGAGACCACTTAATGACAAAGCATTCATTCAGCAGTIGTATTCCGACAACTCIGICAGTTIICT
TACAGAAAATGGTTATGCACATAATGTGICCATGAAATCTCTACAAGCTCCCTCTGTTAAAGACTTICCIG
AAGATCTTCACATTTCTITATGGCTTCCIGTIGCCCCTCATACGAACTTCCTGACACAAAGTTIGAAGAAG
AGGTTCCAAGAATCTTTAAAGACCTTIGGGTATCCITTTIGCACTATCCAAAAGCTCCATGTACACAGIGGG
GGCTCCTCATACATGGCCTCACATIGTGGCAGCCTTAGTTITGGCTAATAGACTGCATCAAGATACATACT
GCCATGARAAGAAAGCTICACCTITATTI TGATGATGGGCAGCCTTGGCCGAGAAGAAACTGAAGATGGAATTA
TGCATAATAAGTITGTTTITGGACTACACCATAAAATGCTATGAGAGTTTTATGAGTGGTGCCCGACAGCTT
TGATGAGATGAATGCAGAGCTGCAGTCAAAACTGAAGGATITATTITAATGTGGATGCTTITAAGCTGGAA
TCATTAGAAGCAAAAAACAGAGCATTGAATGAACAGATTIGCAAGATTGGAACAAGAAAGAGARAAANGAAC
CGAATCGTICTACAGICGITGAGAARACTGAAGGCTTCCTTACAAGGAGATGTITCAAAAGTATCAGGCATA
CATGAGCAATTTGGAGICTICATITICAGCCATICTITGACCAGARAATTAAATGGTCTICAATGAGGAAATTGCT
AGAGTAGAACTAGAATGTGAAACAATAAAACAGGAGAACACTCGACTACAGAATATCATIGACAACCAGA
AGTACTCAGTTGCAGACATTGAGCGAATAAATCATGAAAGAAATGAATTGCAGCAGACTATTAATARAATT
AACCAAGGACCIGGAAGCTGAACAACAGAAGTTIGIGGAATGAGGAGTTAAAATATGCCAGAGGCAAAGAA
GCGATTGAAACACAATTAGCAGAGTIATCACARATTIGGCTAGAAAATTAAAACTTATTICCTAAAGGTIGCTG
AGAATTCCAAAGGTTATGACTITGAAATTIAAGTTTAATCCCGAGGCTGGTGCCAACTGCCTTIGTICARAATA
CAGGGCTCAAGTTTATGIACCICITAAGGAACTCCTGAATGAAACTGAAGAAGARATTAATARAGCCCTA
AATAAAAPAATCGGGTTTGGAGGATACTITAGAACAATTGAATGCAATGATAACAGAAAGCAAGAGAAGTG
TGAGAACTCTGAAAGAAGAAGTTCAAAAGCTGGATGATCTITACCAACAAAAAATTAAGGAAGCAGAGGA
AGAGGATGAAARAATGTGCCAGTIGAGCTIGAGTICCITGGAGAAACACAAGCACCTGCTAGAAAGTACTGTT
AACCAGGGGCTCAGTGAAGCTATGAATGAATTAGATGCTIGTITCAGCGGGAATACCAACTAGTIGTGCAAA
CCACGACTGAAGAAAGACGAAAAGTGGGAAATAACTTIGCAACGTCTGTTAGAGATGGTITIGCTACACATGT
TGGGTCTGTAGAGAAACATCTIGAGGAGCAGATTGCTAAAGTTGATAGAGAATATGAAGAATGCATGTCA
GAAGATCTICTCGGAAAATATTAAAGAGATTAGAGATAAGTATGAGAAGAAAGCTACTCTAATTAAGTCTT
CTGAAGAATGAAGATAAAATGTITGATCATGTATATATATCCATAGTGAATAAAATTGTICTICAGTAAAGTG
TAAAAAANAAANAAANAAANARARAAANAAAAANAANALNA
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BC042437

CTCCCTCCTICTGCACCATGACTACCTGCAGCCGCCAGTTCACCTCCTICCAGCTCCATGAAGGGCTICCTGC
GGCATCGGGGEGCGGCATCGGGGGECGGCTICCAGCCGCATCTCCTCCGICCTIGGCCGGAGGGTICCTIGCCGLG
CCCCCAGCACCTACGGGGGCGGCCIGTCIGTCTCATCCTCCCGCTTCTCCTICTIGGGGGAGCCTATGGGTT
GGGGGGCGGCTATGGCGGTGGCTTCAGCAGCAGCAGCAGCAGCTTITGGTAGTIGGCTTITIGGGGGAGGATAT
GGTIGGTGGCCTITGGIGCIGGCITIGGEGTGETIGGCTITGGTIGETGGCTITGCTIGGIGGTIGATIGGEGCTIICTGG
TGGGCAGTGAGAAGGTGACCATGCAGAACCTCAACGACCGCCTGGCCTCCTACCTGGACAAGGTIGCGTIGC
TCTGGAGGAGGCCAACGCCGACCTGGAACGTGAAGATCCGTGACTGGTACCAGAGGCAGCGGCCIGCIGAG
ATCAAAGACTACAGTCCCTACTTCAAGACCATTGAGGACCTGAGGAACAAGATTCTICACAGCCACAGTGG
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ACAATGCCAATCGTCCTITCTGCAGATTGACAATGCCCGTICTGGCCGCGGATGACTTCCGCACCAAGTATGA
GACAGAGTTIGAACCIGCGCATGAGIGTGGAAGCCGACATCAATGGCCTGCGCAGGGTIGCIGGACGAACTG
ACCCTGGCCAGAGCTGACCTGGAGATGCAGATTGAGAGCCTGAAGCGAGGAGCTGGCCTACCTGAAGAAGA
ACCACGAGGAGGAGATGAATGCCCTGAGAGGCCAGGTGGGTGGAGATGTCAATGTGGAGATGCGACGCTGC
ACCTIGGCGTGGACCTGAGCCGCATTICTIGAACGAGATGCGTGACCAGTATCGAGAAGATGGCAGAGAAGAAC
CGCAAGGATGCCGAGGAATGGITCITCACCAAGACAGAGGAGCTGAACCCGCGAGGTGGCCACCAACAGCG
AGCTGGTGCAGAGCGGCAAGAGCGAGATCTCGGAGCTCCGGCGCACCATGCAGAACCTGGAGATTGAGCT
GCAGTCCCAGCTCAGCATGAAAGCATCCCTGGAGAACAGCCTGGAGGAGACCAAAGGTCGCTACTGCATG
CAGCTGGCCCAGATCCAGGAGATGATTGGCAGCGTGGAGGAGCAGCTGGCCCAGCTICCGCTGCGAGATGG
AGCAGCAGAACCAGGAGTACAAGATCCIGCTGGACGTGAAGACGCGGCTGGAGCAGGAGATCGCCACCTA
CCGCCGCCTGCTGGAGGGCGAGGACGCCCACCTCTCCTCCTCCCAGTTCTCCTCTGGATCGCAGTCATCC
AGAGATGTGACCTCCTCCAGCCGCCAAATCCGCACCAAGGTCATGGATGTGCACGATGGCAACGGTGCTIGT
CCACCCACGAGCAGGICCTTCGCACCAAGAACTGAGGCTGCCCAGCCCCGCTICAGGCCTAGGAGGCCCCC
CGIGTGGACACAGATCCCACTGGAAGATCCCCTCTCCTGCCCAAGCACTICACAGCTGGACCCTIGCTITCA
CCCTCACCCCCTCCIGGCAATCAATACAGCTTCATTATCTGAGTTIGCATAAAAARAAANAANAAAANAAAN
AAAAARAAAAANAAAAAAANAAANARAAANAAANNRAARNAAANNAAANAAANAANNAAANAAANANANANAADN
AAAAAAAAAANAAAAARANARAAARAAARNAAARAAAANARNAANAAAAAAAANAAANARARARA

AK095281 CTCTTTTIGCAGGGGCCGITCCICGCEGGCATGACGCTGGCTCCTGCACAGATCCTIGCTICCICTIGTIGGCCTT 119
CCTGGGCTGCCCTCCCCICCTICCGGGACTIGCTCTGGACTGACACTGCTCAGGTICGGATICCCTCAAAGA
CTTTGGGAGACAAGACTIGGTICCCCCTITTACARACAAGGGAACGGAGGCTCTAGAACTGACTITCCTIGAA
AGGCTTGGATCCAAAGCTCCCICAGTTICAGCGGCCACGICTATTICCCTCAGACACAGGGATCCTTGAAC
CTGTIGGGCIGTATCICCCCGCGGACTTGGAAGAATCCCAAGAGAGTGGGGCTICCCACAGGCTIGGAGTGCA
ATGGTGTGATCTICGGCTCACTGCAACCICCACCTCCCAGGTTCAAGCTATTCTCCTIGCCICAGCCTCCIG
AGTAGCTGGGATTACAGATCCIGGTIGGCIGTIGGTCGGTAATTCCAGCTTCGTGCTGGCTACAGGTGGATG
ATGCCCACCTGGCTGCCGATGACCTCTIGCACCAAGTGAGGCTGGGICTCTIGGAGCTGCCCCAGGGGCTIGE
ACAAGCTGACCCTGGCCGGGGCCAACCTIGGAGATGCAGATTGAGAACCTCAAGGAGGACCTGGTICTACCT
GAAGAAGAACCACAAGCAGGAAATGAACGTCCTITTGAGGTCAGGTGGATGAGGATGTICAGTGIGAAGATG
GACACTGTIGCCTGGAGTGAACCTGAGCTGCATCCTGAATGAGATGCGTGACCAGGACAAGACATTIGGTGE
AGAAGAGCTGCAAGGATGCCGAGGGCTIGGETITCTTICAGCATGGTGGGTGGCCGTCGCGTAAGCACGGTGIGTA
CACGTGTGGGCACATCGIGCTGCATGCTGGTGCAGCTGGAGCACTGGCAGATCCACAGGCTIGICCCAGTTIG
GAAGGACTTTTGGAAACCAGTTGGACCAGCCCCTCATGTTTTAGATGTAAAACGTGAGGCTCAGAGAGGA
CTCAAGCTCACACAGCCCTTCACTIGIGGCCTGCAAAATAGATCCAGGTCICTACAAGTICTIGGEICTITGGGT
TTCCACCACAGCTGTITTACAGGATGTGCGTATTTGAATACATATGTATACCCTTIGGCAAGCACAGGCTGA
GTATCTCCGGTATCCTAGGGACAGCAACAGGCGCAAAAGAATAACACCCAGTIGCCIGICTITIGAGGTIGCT
GCAGTTCAGTACGAAARAGAAATGCAAATGACCGCAGAGCAGGCTGAATTCCTCCAAGTICCAATGTIGGG
TGCAGAGGCTCICTGTIGTIGCAGAAAGAGCGGCTGAACTGCGAGGTGGCCACCAACACAGAGGCCCTGCAG
AGTGGCTGGATAGAGATATGGAGCTCTACGTICTICIGTGCAGAACCTIGAGCCGTCCCAGCTCAGCAAGAAAR
GCATCGCTGGAGGGCAGCCTGGTGCAGATGGAGGTGTGTTACAGGACCCTIGCCGGCCCAGCTGCAGGGGL
TTAACAGAAGCATGGAGCAGCAGCTGTGCGAGCTCTGCTGCGACACGGAGCACCAGGACCACAAGCACAG
GTCCTTCIGGACGTGAAGACGIGGECTGGAGCAGGAGATCGCCACCTACCCCCGCTTIGCIGGAGGTITGAGSE
ACGCCCAGAGGTGATACTGACGATCCAGGCCTGGAGTICTIGGCTGAGGAGCCTTGAATGCCAAGTTAAAGCG
TCTIGGACTAGATCACCTAGGCAATGGGGAGCCATGGAGGGATTTGGAGCAGGAGAGTGAAATGAACATCA
AGAGATTTTAGAACATTCACTCTGGCTIGCAGAGGGAGAAATGGATCAGAGGGGTCAGGGCGGGGCCAGAG
AGATGTGTCAGCGGGCTGGAGCAGCGAGICTGGCCAGAGAAGTCCCGTGCGGTCGTGEGTAGTIGGGGCAG
GGGAAGGAAGGTGGIGCACGCAGAAGAGAGGTTATAGCTCARAACAGCGGGACTGGATGCCIGGATICTCG
GGGTAAGCATGCCTCACAGTCAGGACTCAGTAAGTGTCGGGAGAACACATGAAGGAGCAGGCATIGATGG
CCCTGGGTITCTIGGITICIGATGACIGTGIGAGTGGTGAAGAGCAAGGTGCGTIGGTIGGTIGGGITTIGCAGT
TGGGAAGGGTGATCAGGCCTICAGCTGAGAGTIGTICCCGGAGTCTCCATGCTTAGTCACACGTIGCAGCTIT
TTTGCTCCCCGGAAATGGTGAAGTCCATICTATAGICTAACAACAGICTCTCCTGCTITTAATTIGGGTCTAT
TTGITGGGCCCICTGGCGTTATGGARAAACCACTTIGCTCAGCTTCTICCTTGTAAATTICCTGGTIGAGTAGCC
ACAGAGTGCCGCCAGACCTACTIGCTIGTIGCTIGTITICTTTITITCTTCTICCTGCTGTGCTGAACCCCTGCCCT
TTCATICTTGGGCCTGCGCTAATTTICTIGIGCATTICCCAACTGTGATTTTTICACCAATTTAGGGGAACCTC
CTCTGCCAGGGCCTACTICTCCCCAGCAGTGCTTGCAGGTGCCTGEGCTGGCTGGCATCCCTGGGCTGAT
GGGTGCTTICTCTCCCTIGCAGGCTGGCCACTCAGTACTCCTTGTCCCTGGCCTCGCAGCCCACCCGGGAAG
CCACAGTGACCAGCCACCAGGIGIGCCATICGTGGAGGAAGTCCAGCTTGGAGAGGTIGGEICTICTIICIGTIG
AGCAGGTCCACTTCTCCACCCACTGAGACCCCTITICTGICTGCGACAGCCCCACCTCGAGGGCCACGGCA
CAGCCATCAGCTCCAGCTICCCAGCATGCTACTGCCACGCCCCGAGTGTCCGICTGGGCCCCGGTGCATGE
CCTGTTGICTTTICTIGIATICTACTITICTGCAGCCCCTCACTGAGGAGGCCTICCTIGGGTITITIGTCCAGTGCCT
ACTATTAAAGCTTTGCTCCAAGTTIC

M21389 GCATCCTTITTIGGGCIGCTCACAGCCCCCAGCCTCTATGGTGAAGACATACTTGCTAGCAGCGTCACCAA 120
CTTGCTGCCAAGAGATCAGTGCTIGCAAGGCAAGGTTATTTCTAACTGAGCAGAGCCTGCCAGGAAGAAAG
CGTTTGCACCCCACACCACTGIGCAGGTIGTGACCGGTGAGCTCACAGCTGCCCCCCAGGCATGCCCAGLCC
CACTTAATCATTCACAGCTCGACAGCTCICTCGCCCAGCCCAGTTICTIGGAAGGGATAARAAGGGGGCATC
ACCGTTCCTGGGTAACAGAGCCACCTTICIGCGTICCTIGCTIGAGCTCIGTTCTCTCCAGCACCTICCCAACCC
ACTAGTIGCCTIGGTTCTICITGCICCACCAGGAACAAGCCACCATGICTCGCCAGTCAAGTGIGICCTICCG
GAGCGGGGGCACGTCGIAGCTTCAGCACCGCCTCTGCCATCACCCCCGTICTGTICTCCCGCACCAGCTTICACC
TCCGIGTCCCGCETCCCGGGETGGCEGTGETIGGTGGCTTICGGCAGGGTCAGCCTTGCGGGIGCITGTGGAG
TGGGTGGCTATGGCAGCCGGAGCCTCTACAACCTGGGGGGCTCCAAGAGGATATCCATCAGCACTAGAGG

30




CA 02874492 2014-11-21

WO 2013/177245 PCT/US2013/042157

AGGCAGCTTCAGGAACCGGTTIIGGTIGCIGCTGCTGGAGGCGGCTATIGGCTTTIGCAGGTGGTIGCCGGTIAGT
GGATTTGGITICGGCGEGIGGAGCTIGGTGGETGGCTITGGGCTCGGTIGGCGCGAGCTIGGCTITIGGAGGTGGCT
TCGGTIGGCCCTGGCTTTCCTGICTGCCCICCTGGAGGTATCCAAGAGGTCACTGTCAACCAGAGTCICCT
GACTCCCCTCAACCTIGCAAATCGACCCCAGCATCCAGAGGGTGAGCGACCCGAGGAGCGCGAGCAGATCAAG
ACCCTCAACAATAAGTTIGCCICCTITICAICGACAAGGTIGCGGTTICCTGGAGCAGCAGAACAAGGTTICIGG
ACACCAAGTGGACCCTIGCTGCAGGAGCAGGGCACCAAGACTGTGAGGCAGAACCTGGAGCCGTITIGTICGA
GCAGTACATCAACAACCICAGGAGGCAGCTGGACAGCATCGTGGGGGAACGGGGCCGCCTIGGACTICAGAG
CTGAGAAACATGCAGGACCTGGTGGAAGACTTCAAGAACAAGTATGAGGATGAAATCAACAAGCGTACCA
CTGCTGAGAATCGAGTITIGTIGATGCIGAAGAAGGATGTAGATGCTGCCTACATGAACAAGGTGGAGCTGGA
GGCCAAGGTITGATGCACIGATGGATGAGATTAACTTCATGAAGATCGTITCTITIGATGCGGAGCIGICCCAG
ATGCAGACGCATGTCTCTGACACCTCAGTIGGTCCICTCCATGGACAACAACCGCAACCTGGACCTGGATA
GCATCATCGCTGAGGICAAGGCCCAGTATGAGGAGATTGCCAACCGCAGCCGGACAGAAGCCCGAGTICCTIG
GTATCAGACCAAGTATGAGGAGCTIGCAGCAGACAGCTGGCCGGCATGGCGATGACCTCCGCAACACCAAG
CATGAGATCACAGAGATGAACCGGATGATICCAGAGGCTGAGAGCCCGAGATTGACAATGTCAAGAAACAGT
GCGCCAATCTGCAGAACGCCATTIGCGGATGCCGAGCAGCGCTGGGGAGCTGGCCCTCAAGGATGCCAGGAA
CAAGCTGGCCGAGCTIGGAGGAGGCCCTGCAGAAGGCCAAGCAGGACATGGCCCGGCTIGCTIGCGTIGAGTAC
CAGGAGCTCATGAACACCAAGCTGGCCCTIGGACGTGGAGATCGCCACTTACCGCAAGCTGCTGGAGGGLG
AGGAATGCAGACTCAGCTGGAGAAGCAGTIIGGACCAGTCAACATCTICTGTTIGTCACAAGCAGTIGTITTICCIC
TGGATATGGCAGTGGCAGTGGCTATGGCGGTGGCCTICGGTGGAGGICTTGGCGECGGCCICGETIGGAGGT
CTTGCCGGAGGTAGCAGIGGAAGCTACTACTCCAGCAGCAGTGGEEGTGICGGCCTAGGIGGIGGGCTCA
GTCTGGGGGCCTCTGCECITCAGTGCAAGCAGTGGCCCAGGGCTGGEGCTCCGCTTTGGCAGTCGCGGGGE
TAGCAGCTCCAGCGTCAAATTIGTCTCCACCACCICCTICCTICCCGGAAGAGCTTCAAGAGCTAAGAACCT
GCTGCAAGTCACTGCCTIICCAAGTIGCAGCAACCCAGCCCATGGAGATTIGCCICTITICTAGGCAGTTIGCTCA
AGCCATGTTTTATCCTTTITCTIGGACAGTAGTCTAGACCAAGCCAATTGCAGAACCACATICTITIGGITICC
CAGGAGAGCCCCATTICCCAGCCCCIGGICTCCCGTGCCGCAGTTCTATATICTIGCTICAAATCAGCCTIC
AGGTITTCCCACAGCATGGCCCCTGCTGACACGAGAACCCAAAGTTITCCCAAATCTAAATCATCAARACA
GAATCCCCACCCCAATCCCAAATTITGITITTGGTICTAACTACCTCCAGAATGTGTTCAATAAAATGCTT

TTATAATAT
NM_00112306 GGACGGCCGAGCGGCAGGGCGCTICGCGCGCGCCCACTAGTGGCCGGAGGAGAAGGCTCCCGCGGAGGLCG
[{) CGCTGCCCGCCCCCICCCCTGGGGAGGCTICGCGTTCCCGCTGCTCGCGCCTGCGCCGLCCCGLCGGLCTCA

GGAACGCGCCCTCTTICGCCGGCGCGCGLCCTCGCAGTCACCGCCACCCACCAGCTCCGGCATCAACAGCA
GCGCCGCTGCCACCGCCCACCTITCIGCCGCCGCCACCACAGCCACCTTCICCTICCICCGCTGICCICTCC
CGTCCTCGCCTCTGICGACTATCAGGTGAACTTTGAACCAGGATGGCTGAGCCCCGCCAGGAGTICGAAG
TGATGGAAGATCACGCTGGGACGTACGEGETTGGGGGACAGGAAAGATCAGGGGGGCTACACCATGCACCA
AGACCAAGAGGCTGACACGGACGCTIGGCCTGAAAGAATCTCCCCTGCAGACCCCCACTGAGGACGGATCT
GAGGAACCGGGCTCTIGAAACCTICTIGATGCTAAGAGCACTCCAACAGCGGAAGATGTGACAGCACCCTTAG
TGGATGAGGGAGCTCCCGGCAAGCAGGCIGCCGECGCAGCCCCACACGGAGATCCCAGAAGGAACCACAGC
TGAAGAAGCAGGCATTGGAGACACCCCCAGCCTGGAAGACGAAGCTIGCTCGGTCACGTGACCCAAGAGCCT
GAAAGTGGTAAGGTGGTICCAGGAAGGCTICCTCCGAGAGCCAGGCCCCCCAGGTICTGAGCCACCAGCTCA
TGTCCGGCATGCCTGGEGGCTCCCCICCIGCCTGAGGGCCCCAGAGAGGCCACACGCCAACCTICGGGGAC
AGGACCTGAGGACACAGAGGGCGGCCGCCACGCCCCTGAGCTGCTCAAGCACCAGCTTCTAGCAGACCTIG
CACCAGGAGGGGCCGCCGCTGAAGGGGGCAGGGGGCAAAGAGAGGCCGGGGAGCAAGGAGGAGGTIGGATG

GACCGCGACGTCGATGAGTICCICCCCCCAAGACTCCCCTCCCTCCAAGGCCTICCCCAGCCCAAGATGG
GCGGCCTCCCCAGACAGCCGCCAGAGAAGCCACCAGCATCCCAGGCTTCCCAGCGGAGGGTGCCATCCCC
CTCCCTGIGGATTTICCICTICCAAAGTTTICCACAGAGATCCCAGCCTCAGAGCCCGACGGGCCCAGIGTAG
GGCGGGCCAAAGCGGCAGGATGCCCCCCTIGGAGTTCACGTTITCACGTGGAAATCACACCCAACGTGCAGAA
GGAGCAGGCGCACTCGGAGGAGCATTTGGGAAGGGCTGCATTTCCAGGGGCCCCTIGGAGAGGGGCCAGAG
GCCCGGGGCCCCTCTITIGGGAGAGGACACAANAGAGGCTGACCTICCAGAGCCCTICTIGAARAAGCAGCCTIG
CTGCTGCTICCGCGGGEGAAGCCCGICAGCCGGGTCCCTCAACTCAAAGCTCGCATGGTICAGTAAAAGCAA
AGACGGGACTGGAAGCGATGACAAAAANGCCAAGACATCCACACGITCCTICTGCTAAAACCTIGAAAAAT
AGGCCTTGCCTTAGCCCCARAACACCCCACTCCTGGTAGCTCAGACCCTCTGATCCAACCCTCCAGCCCTG
CTGTGTGCCCAGAGCCACCTTICCICTICCTAAATACGTCTCTICTGTCACTTICCCGAACTGGCAGTIICTGG
AGCAAAGGAGATGAAACTCAAGGGGGCIGATGGTAAAACGAAGATCGCCACACCGCGGGGAGCAGCCCCT
CCAGGCCAGAAGGGCCAGGCCAACGCCACCAGGATTCCAGCAAAAACCCCGCCCGCTCCAAAGACACCAC
CCAGCTCTGCGACTAAGCAAGTCCAGAGAAGACCACCCCCTGCAGGGCCCAGATCTIGAGAGAGGTIGAACC
TCCAAAATCAGGGGATCGCAGCGGCTACAGCAGCCCCGGCTCCCCAGGCACTCCCGGCAGCCGECTCCCGL
ACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTGGCAGTGGTCCGTACTCCACCCAAGT
CGCCGTCTTCCGCCAAGAGCCGCCIGCAGACAGCCCCCGTGCCCATGCCAGACCTGAAGAATCGTCAAGTC
CAAGATCGGCTCCACTIGAGAACCTGAAGCACCAGCCGGGAGGCGGGAAGCTGCAGATAATTAATAAGAAG
CTGGATCTTAGCAACGICCAGICCAAGTIGTIGGCTCAAAGGATAATATCARACACGTICLCGGGAGGCGGCA
GTGTGCAAATACTCTACAAACCAGTITGACCTGAGCAAGGTCACCTCCAACGTGTCGCTCATTAGGCAACAT
CCATCATAAACCAGGAGGTGGCCAGGTGGAAGTAAAATCTGAGAAGCTTGACTICAAGGACAGAGTCCAG
TCGAAGATTGGGTCCCTGGACAATATCACCCACGICCCTIGGCGGAGGAAATARARAAGAT IGAAACCCACA
AGCTGACCTTCCGCGAGAACGCCARAGCCAAGACAGACCACGGGGCGGACGATCCTGTACAAGTICGCCAGT
GGTGTCTGGGGACACGTICTCCACGGCATCTCAGCAATGTCTCCTCCACCGGCAGCATCGACATGGTAGAC
TCGCCCCAGCTCGCCACGCTAGCTGACGAGGTIGTICTIGCCTCCCTGECCAAGCAGGGTTTIGTIGATCAGGCC
CCTGGGGCGGTCAATAATTGTGGACAGGAGAGAATGAGAGAGTGTCGCGAAARAAAARAGAATAATGACCCGG
CCCCCGCCCTCTGCCCCCAGCTIGCTICCTICGCAGTTICGGTTAATTGCGTITAATCACTTAACCTGCTITITITIGTC
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ACTCGGCTTTGGCTCCGGACTICARAAATCAGTGATGGCGAGTAAGAGCAAATTTCATCTTICCARAATTGAT
GGGTGGGCTAGTAATAAAATATTTAAAAAAANACATTCAAARAACATGGCCACATCCAACATTIICCICAGG
CAATTCCTITTGATICIITTTIICTIICCCCCTCCATGTAGAAGAGGCAGAAGGAGAGGCTICTGAAAGCTGC
TTCIGGGGGATTTCAAGGGACTGGGGGIGCCAACCACCTICIGGCCCTGTTIGTGEGGGTGICACAGAGGCA
GTGGCAGCAACARAGGATTTGAAACTTGGTGIGTICGTGGAGCCACAGGCAGACGATGICAACCTIIGTGT
GAGTGTGACGGCGGIIGGGGTIGGEECCGEGAGGCCACGGGGCAGGCCGAGCCAGCGGCTIGGGCAGAGGGGA
GAGGAAGCACAAGAAGCTGGGAGTIGCGGAGAGGAAGCCACGTGCTGGAGAGTAGACATCCCCCICCITIGCCG
CTGGGAGAGCCAAGGCCTIATGCCACCTGCAGCGTCTGAGCGGCCGCCTGTICCTIGGTGGCCEEGEEETGGE
GGCCTGCTIGTGCGTCAGIGTGCCACCCTICTGCAGGGCAGCCTGTGCGAGAAGGGACAGCGGGTAAAAAGA
GAAGGCAAGCTGGCAGGAGGGTIGGCACTICGTGGATGACCTCCTTAGAAAAGACTGACCTITGATGICTIG
AGAGCGCTGGCCTCTTCCTCCCTCCCTGCAGGGTAGGGGGCCTGAGTTGAGGGGCTTCCCTCTIGCTCCAC
AGAAACCCTGTTITTATTGAGTICTGAAGGTTGGAACTGCTGCCATGATTTTGGCCACTTIGCAGACCTIGGE
GACTTTAGGGCTAACCAGTTCICIITGTAAGGACTTGTGCCTCTIGGGAGACGTCCACCCGTTITCCAAGC
CTGGGCCACTGGCATCICTIGGAGIGTIGIGGGGETCTGGGAGGCAGCGTCCCGAGCCCCCIGTCCTITCCCAL
GGCCACTGCAGTCACCCCGTCIGCCGCCGCTGTGCTGTTGTCTGCCCGTGAGAGCCCAATCACTGCCTATAC
CCCTCATCACACGTCACAATGTICCCGAATTCCCAGCCTCACCACCCCTTICTCAGTAATGACCCIGGTTGG
TTGCAGGAGGTACCTACTCCATACTGAGGGTGAAATTAAGGGAAGGCARAGTCCAGGCACAAGAGTGGGA
CCCCAGCCTICTCACTICICAGTICCACTCATCCAACTGGGACCCTCACCACGAATCTICATGATCTIGATTCG
GTTCCCTGICTCCTICCICCCGICACAGATGTGAGCCAGGGCACTGCTICAGCTGTIGACCCTAGGTIGTTTCT
GCCTTGTIGACATGGAGAGAGCCCITTCCCCTGAGAAGGCLTGGLCCCCTTICCTGIGCTGAGCCCACAGCA
GCAGGCTGGCTCTCTIIGCCTTGICACTGGTIGGCACCAGGATCCAAGCGCCAAGGCACCCAGGGCAGGCCCALC
AGTCCCGCTGTCCCCCACTTGCACCCTAGCTTIGTAGCTGCCAACCTICCCAGACAGCCCAGCCCGCTGCTIC
AGCTCCACATGCATAGTATCAGCCCTCCACACCCGACAAAGGGGAACACACCCCCTITGGAAATGGTICTT
TTCCCCCAGTCCCAGCTGGAAGCCATGCIGTICTIGITCTIGCTGGAGCAGCTGAACATATACATAGATCTIG
CCCTGCCCTICCCCATCIGCACCCIGTITGAGTTIGTAGTTGGATTTGTICTIGITTATGCTIGGATICACCAGA
GTGACTATGATAGTGAAAAGAAAAAAANAAANAAANAAGGACGCATGTATCTITGAAATGCTTIGTAAAGAG
GTTTCTAACCCACCCICACGAGGIGICICTCACCCCCACACTGGGACTCCETIGTGGCCIGTIGTIGGTIGCCAC
CCTGCTGGGGCCTCCCAAGTTTITGAAAGGCTTTCCTCAGCACCTGGGACCCAACAGAGACCAGCTIICTAG
CAGCTAAGGAGGCCGITCAGCIGIGACGAAGGCCTGAAGCACAGGATTAGGACTGAAGCGATGATGTICCC
CTTCCCTACTTCCCCITGGGGCTICCCTGIGTCAGGGCACAGACTAGGTCTITIGTIGGCTIGGICTIGGCTITGEG
GCGCGAGGATGGTICICICTIGGICATAGCCCGAAGTCTCATGGCAGTCCCAAAGGAGGCTITACAACTCCT
GCATCACAAGAAAAACGAAGCCACIGCCAGCTGGGGGGATCTGCAGCTCCCAGAAGCTCCGTGAGCCTCA
GCCACCCCTICAGACTIGGGTTCCICICCAAGCTCGCCCTCTGGAGGEGCAGCGCAGCCTICCCACCAAGGGL
CCTGCGACCACAGCAGGGATTGGGATGAATTGCCTGTCCTGGATCTGCTCTAGAGGCCCAAGCTGCCTGC
CTGAGGAAGGATGACTTIGACAAGTCAGGAGACACTGTTCCCAAAGCCTTGACCAGAGCACCTCAGCCCGL
TGACCTITGCACAAACTCCATCIGCTIGCCATGAGAARAAGGGAAGCCGCCTTTGCARAACATTIGCTIGCCTAA
AGARACTCAGCAGCCTCAGGCCCAATTCIGCCACTITCTIGGTTTGGGTACAGTTAAAGGCAACCCTGAGGGE
ACTTGGCAGTAGAAATCCAGGGCCTICCCCTIGGGEGCTGGCAGCTTCCTGTGCAGCTAGAGCTTTIACCIGAA
AGGAAGTCTCTGGGCCCAGAACTCTICCACCAAGAGCCTICCCTGCCGTTCGCTGAGTCCCAGCAATTCTICC
TAAGTTGAAGGGATCTGAGAAGGAGAAGCGAAATGTIGGGGTAGATTIGGTCGTGGTTAGAGATATGCCCCC
CTCATTACTGCCAACAGITTICGGCIGCATITTCTTCACGCACCTCGGTITCCTICTICCTIGAAGTICTITGTGC
CCTGCTCTTCAGCACCATGGGCCTICTTATACGGAAGGCTCTGGGATCTICCCCCTTIGIGGGGCAGGCTCT
TGGGGCCAGCCTAAGATCATGGTTTAGGGTIGATCAGTGCTGGCAGATAAATTGAAAAGGCACGCTGGCTT
GTGATCTTAAATGAGGACAATCCCCCCAGGGCTGGGCACTCCTCCCCTCCCCTCACTICTICCCACCTGCA
GAGCCAGTIGTCCTTIGEGIGGGCTAGATAGGATATACTGTATGCCGGCTCCTTICAAGCTGCTGACTCACTT
TATCAATAGTTCCATTTAARATIGACTICAGIGGTIGAGACTGTATCCTGTITGCTATTGCITGITGTIGCTA
TGGGGGGAGGGCGGACCGAATGTICTAAGATAGTTAACATGGGCAAACGGGACATCTTGGGGIGCAGCACTTIA
AACTGCCTCGTAACCCTTITICATGATTIICAACCACATTITIGCTAGAGGGAGGGAGCAGCCACGGAGTIAGA
GGCCCTIGGGGTITICICITTTCCACTGACAGGCTITCCCAGGCAGCTGGCTAGTTCATTCCCTICCCCAGL
CAGGTGCAGGCCTAGCGAATATGGACATCIGGTTGCTTTGGCCTGCTGCCCTCTTITCAGGGGTCCTAAGCC
CACAATCATGCCTCCCTAAGACCTIGGCATCCTITCCCTCTAAGCCGTITGGCACCTICTIGTIGCCACCICTCA
CACTGGCTCCAGACACACAGCCIGIGCTITITTGGAGCTGAGATCACTCGCTTICACCCTICCTICATICTITIGTT
CTCCAAGTAAAGCCACGAGGTCGGGGCGAGGGCAGAGGTGATCACCTIGCGTGTCCCATCTACAGACCTGC
AGCTITCATAAAACTTICTGATTIICICITICAGCTITTIGAAAAGGGTTACCCTGGGCACTGGCCTAGAGCCTICA
CCTCCTAATAGACTTAGCCCCATGAGTITIGCCATGTTGAGCAGGACTATTTICTGGCACTTIGCAAGTCCCA
TGATTICTTCGGTAATTCTGAGGGTIGGGCEGGAGGGACATGAAATCATCTTAGCTTAGCTITCIGTICIGIG
AATGTICTATATAGTGTATTIGIGIGITIIAACAAATGATITACACTIGACTCGTIGCTGTAAAAGTIGAATTIG
GAAATAAAGTTATTACTICTIGATTARA

M92424 GCACCGCGCGAGCTIGGCTGCITCIGGGGCCTGTGTGGCCCTGTGTGTCGCGARAGATGGAGCAAGAAGCC 122
GAGCCCGAGGGGCGGCCGCGACCCCTCTIGACCGAGATCCTGCTGCTITCGCAGCCAGGAGCACCGTCCCT
CCCCGGATTAGTGCGTACGAGCGCCCAGTIGCCCTGGCCCGCAGACGTGCGCGAATGATCCCCGAGGCCCAGGGT
GTCGTGCTTICCGCAGTAGTCAGTICCCCGTGAAGGAAACTGGGGAGTCTTGAGGGACCCCCGACTCCAAGT
GCGAAAACCCCGGATGGIGAGGAGCAGGCAAATGTGCAATACCAACATGICTIGTACCTACTGATGGTIGCT
GTAACCACCTCACAGATICCAGCTIICGGAACAAGAGACCCTGGTTAGACCAAAGCCATTIGCTITTIGAAGT
TATTAAAGTCTIGTTGGTGCACAAARAAGACACTTATACTATGAAAGAGGTTICTTTTTITATCTITIGGCCAGTA
TATTATGACTAAACGATTATATGATGAGAAGCAACAACATATTGTATATTIGTTCAAATGATCTITICTAGGA
GATTTGTTTIGGCGTGCCAAGCTITICICTGTIGAAAGAGCACAGGAAAATATATACCATGATCTACAGGAACT
TGGTAGTAGTCAATCAGCAGGAATCATCCGACTCAGGTACATCTGTIGAGTGAGAACAGGTIGTICACCTTGA
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AGGTGGGAGTGATCAAAAGGACCTTIGTACAAGAGCTTCAGGAAGAGAAACCTTCATCTTCACATTTIGGTT
TCTAGACCATCTACCTICATCTAGAAGGAGAGCAATTAGTGAGACAGAAGAAAATTCAGATGAATTATICIG
GTGAACGACAAAGAAAACGCCACAAATCTIGATAGTATTTCCCTTTICCTTIGATGAAAGCCTGGCICIGTIG
TGTAATAAGGGAGATATGTTGIGARAGAAGCAGTAGCAGTGAATCTACAGGGACGCCATCGAATCCGGAT
CTTGATGCIGGTIGTAAGIGAACATICAGGTGATTGGTTGGATCAGCGATTICAGTTIICAGATCAGTITITAGTIG
TAGAATTTGAAGTTGAATCTCICGACTCAGAAGATTATAGCCTTAGTGAAGAAGGACAAGAACTCTCAGA
TGAAGATGATGAGGTATATCAAGTTACIGIGTATCAGGCAGGGGAGAGTGATACAGATTCATTITGAAGAA
GATCCTGAAATTTCCTTAGCTGACTATTIGGAAATGCACTTCATGCAATGARATGAATCCCCCCCTTCCAT
CACATTGCAACAGATGCIIGGGCCCITCGIGAGAATTGGCTTCCTGAAGATAAAGGGAAAGATAAAGGGGA
AATCTCTGAGAAAGCCAAACTGGAAAACTCAACACAAGCTGAAGAGGGCTTTIGATGTTCCTIGATTGTIAAA
AAAACTATAGTGAATGATTCCAGAGAGTICATGTGTITGAGGAAAATGATGATAAAATTACACAAGCTTICAC
AATCACAAGAAAGTGAAGACTATTCTCAGCCATCAACTICTAGTAGCATTATTTATAGCAGCCAAGAAGA
TGTGAAAGAGTITGAAAGGGAAGARAACCCAAGACAAAGAAGAGAGIGTGGAATCTAGTTIGCCCCTTAAT
GCCATTGAACCTTIGIGIGATTIIGICAAGGTCGACCTAAAAATGGTTGCATTGTCCATGGCAAAACAGGAC
ATCTTATGGCCTIGCTTTACATGTGCAAAGAAGCTAAAGAAAAGGAATAAGCCCTGCCCAGTATGTAGACA
ACCAATTCAAATGATTGTIGCTAACTTATITCCCCIAGTIGACCTGICTATAAGAGAATTATATATTICTA
ACTATATAACCCTAGGAATTTAGACAACCTGAAATTTATTCACATATATCAAAGTGAGAAAATGCCTCAA
TTCACATAGATTITCTITCICTTTIAGTATAATTGACCTACTTIGGTACTGGAATAGTGAATACTIACTATAA
TTTGACTTGAATATGTAGCTCATCCTTTIACACCAACTCCTAATTTITAAATAATTTICTACTICTIGICTIAAA
TGAGAAGTACTIGGTTTITITITTICTITARATATGTATATGACATTTAAATGTAACTTATIATITITITITIG
AGACCGAGTCTTIGCTCTGTTACCCAGGCIGGAGTGCAGTIGGGTGATICTTCGGCTCACTGCAAGCTICTCGCCC
TCCCCGGGTTCGCACCATTCTCCTGCCICAGCCTCCCAATTAGCTIGGCCTACAGTCATCTGCCACCACA
CCTGGCTAATTTTTITIGTACTTIITAGTAGAGACAGGGTTTCACCGTGTITAGCCAGGATGGICTCGATCTCC
TGACCTICGTGATCCGCCCACCTICGCGCCICCCAAAGTGCTIGGGATTACAGCGCATCGAGCCACCSE

NM_014791 GAGATTTIGATTICCCITIGGCGGGCGGAAGCGGCCACAACCCGGCGATCGAARAGATTICTITAGGAACGCCGET 123
ACCAGCCGCGTCTCTCAGGACAGCAGGCCCCIGTICCTICTGTCGGGECGCCGCTCAGCCGIGCCCTCCGCC
CCTCAGGTICTTTTIICTIAATTICCARATAAACTTGCAAGAGGACTATGAAAGATTATGATGAACTICTICAA
ATATTATGAATTACATGAAACTATTIGGGACAGGTGGCTTITGCAAAGGTCAAACTTGCCTGCCATATCCTT
ACTGGAGAGATGGTAGCTATAAAAATCATGGATAAANAACACACTAGGGAGTGATTIGCCCCGGATCAAAA
CGGAGATTGAGGCCTIIGAAGAACCIGAGACATCAGCATATATGTCAACTCTACCATGIGCTAGAGACAGC
CAACAAAATATTCATGGITCTIGAGTACTGCCCTGGAGGAGAGCTGTTTGACTATATAATTTCCCAGGAT
CGCCTGTCAGAAGAGCAGACCCGGCTITGICTTCCGTCAGATAGTATCTIGCTGTIGCTTATGTGCACAGCC
AGGGCTATGCTCACAGGGACCICAAGCCAGAAAATTTGCTGTITTGATGAATATCATAAATTAAAGCTGAT
TGACTTITGGTCICTGIGCAAAACCCAAGGGTAACAAGGATTACCATCTACAGACATGCTGTIGGGAGICTIG
GCTTATGCAGCACCTICAGTTAATACAAGCCAAATCATATCTTGGATCAGAGGCAGATGTITTGCGAGCATGG
GCATACTGITATATGITICTTATGIGIGGATTTCTACCATTITGATGATGATAATGTAATGGCTITATACAA
GAAGATTATGAGAGGAAAATATGATGTICCCAAGTGGCTCTCTCCCAGTAGCATTICTIGCITCITCAACAA
ATGCTGCAGGTGGACCCAAAGAAACGGATTTCTATGAAAAATCTATTGAACCATCCCTGGATCATGCAAG
ATTACAACTATCCTGTTGAGTGGCAAAGCAAGAATCCTITTATTCACCTCGATGATGATIGCGTAACAGA
ACTITCTGTACATCACAGAAACAACAGGCAAACAATGGAGGATTTAATTTICACTGTGGCAGTATGATCAC
CTCACGGCTACCTATCTIICTGCTITICTAGCCAAGAAGGCTCGGGGAARACCAGTICGTITITAAGGCTITTICTT
CTTTICTCCIGTIGGACAAGCCAGTGCTACCCCATTCACAGACATCAAGTCARAATAATTGGAGICTGGAAGA
TGTGACCGCAAGTGATAAAAATTATGTGCCGGGATTAATAGACTATGATTIGGTCGTGAAGATGATTITATCA
ACAGGTGCTGCTACTCCCCGAACATCACAGTTTACCAAGTACTGGACAGAATCAAATGGGGTCGGAATCTA
AATCATTAACTCCAGCCTITATGCAGAACACCTIGCAAATAAATTAAAGAACAAAGAAAATGTATATACTCC
TAAGTCTGCTGTAAAGAATGAAGAGTACTITITATGITTCCTGAGCCAAAGACTCCAGTTAATAAGAACCAG
CATAAGAGAGAAATACTCACTACGCCAAATCGTTACACTACACCCTCAAAAGCTAGAAACCAGTGCCTGA
AAGAAACTCCAATTAAARATACCAGTAAATTICAACAGGAACAGACAAGTTAATGACAGGTGICATTAGCCC
TGAGAGGCGGTGCCGCTCAGTGGAATTGCGATCTCAACCAAGCACATATGCGAGGAGACTCCAARAAAGAAAG
GGAGCCAAAGTCTTTIGCGGAGCCTITGAAAGGGGGTTIGGATAAGGTTATCACTGTGCTCACCAGGAGCAAAA
GGAAGGGTTCTGCCAGAGACGGGCCCAGAAGACTAAAGCTTCACTATAACGTGACTACAACTAGATTAGT
GAATCCAGATCAACTIGIIGAATGAAATAATGTCTATTICTTICCAAACGAAGCATGTITIGACTITITGIACAAAAG
GGTTATACACTGAAGTIGICAAACACAGTCAGATTTITGGGAAAGTGACAATGCAATTTGAATTAGAAGTGT
GCCAGCTTCAAAAACCCGATGIGGEIGGETATCAGGAGGCAGCGGCTTAAGGGCGATGCCTGGGTTTACAA
AAGATTAGTGGAAGACATCCTATCTAGCIGCAAGGTATAATTGATGGATTICTTCCATCCIGCCGGATIGAG
TGIGGGTGTGATACAGCCTACATARAGACTGTITATGATCGCTITTGATTTTAAAGTICATIGGAACTACCA
ACTTGTTTCTAAAGAGCTATCTITAAGACCAATATCTICTITITGTTTTTAAACAAAAGATATTATTITTGIGTA
TGAATCTAAATCAAGCCCATCIGTICATIATGTITACTIGICTITTITTAATCATCGTGGTITTITGTATATTAATA
ATTGTTGACTTICTTAGATTICACTICCATIATGTGAATGTAAGCTCITAACTATGTICTICTITGIAATGTIGT
AATTTCTTTCTGAAATAAAACCATITGIGAATATAG

BG76550:

(%]

GCAGCGGAGGAGCCCAGICCACGATIGGCCCGGTICCCTGGTGTIGCCTIGGIGTICATCATCTITGCTIGICTGC 124
CTTCTCCGGACCTGGIGICAGGGGIGGICCTATGCCCAAGCTGGCTGACCGGAAGCTIGIGTIGCGGACCAG
GAGTGCAGCCACCCTATCTCCATGGCTGIGGCCCTTCAGGACTACATGGCCCCCGACTGCCGATICCTGA
CCATTCACCGGGGCCAAGTGGIGTATGICTTCTCCAAGCTGAAGGGCCGTIGGGCGGCICITCIGGGGAGG
CAGCGTTICAGGCGAGATTACTATGGAGATICTGGCTGCTCGCCTGGGCTATTITICCCCAGTIAGCATTIGICCGA
GAGGACCAGACCCTGARACCTGGCAAAGTICGATGTGAAGACAGACARAATGGGATTICTACTGCCAGTIGAG
CTCAGCCTACCGCTGGCCCTGCCGITTCCCCTCCTTGGGTTTATGCAAATACAATCAGCCCAGTGCAAAA
AAAAAAAAAAAAAANAAANACTTCGGAGAAGAGATAGCAACAAAAGGCCGCTTGTGTGAAGGCGCCAAAR
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GTTTTCGCCCAAGAGACCTTCGGCCTCCCCCAGGGCGCGCECAAAGGCGCCTITGTITTITIGACAACCICTIG
GACAACCGGAGGGGCTACCGCCCGGAGACCCCTIGTIGETGGACCCCCCGGGCAACCCGETGTGACAGGGTA
CTCACCCCCACGGCTITIGTICGGGGEGTCCCACCAAAGGCCCCAAAGAGGCTICTITICAAGGCACTATTCCTT
GTTGTAGACCTTGTIGIGIGCCACAGGCGCCAAAGAAACCTCGGGGEGCTAACAAACGCACGTGCTITIGGCA
GCTCCGAGAAGGCTCICICCCACCCGAGGGGTGGACGCARACAGGGEGAATGGGCCATCATATIGITIGCCC
CCGGTGGGCACCAACTICITTTICCCCCATAGAGAGGCCTTAGCACACTATGTIGGEGGCACGTTATTIGCCGC
CTAGAGAAACCGAGCGCCAGAARAATTTCGAAGGGGGGGGCGCTTCTCATCATTTITGCGCAAAACCCCCTT
GTGGGAGTATGCCCCGAACTCCTCTIGGAACACACAAGCGACACTTIGCGCGGGGETCTGCAAAAAACCTCCT
GTTGGGAAGCCGGCTITCACN

NM_002417

TACCGGGCGGAGGTGAGCGLGGCECCGECTCCTCCTIGCGGCGGACTITTGGGTGCGACTTGACGAGCGGTIG
GTTCGACAAGTGGCCITGCGGGCCGGATCGTCCCAGTGGAAGAGTTGTAAATTIGCTICTIGGECCTITCCCC
TACGGATTATACCTGGCCTTCCCCTACGCGATTATACTCAACTTACIGTTTAGAAAATGTGGCCCACGAGA
CGCCTGGTITACTATCARAAGGAGCGGGGICGACGGTCCCCACTTTICCCCTIGAGCCTICAGCACCTIGCTTGT
TTGGAAGGGGTATTGAATGTGACATCCGIATCCAGCTTICCIGTITGIGTCAAAACAACATIGCAAAATTGA
AATCCATGAGCAGGACGCAATATTACATAATTTCAGTTICCACAAATCCAACACAAGTAAATGCGTCIGTIT
ATTGATGAGCCTIGTACGGCTAAAACATGCGAGATGTAATAACTATTATTGATCGTTICCTTCAGCTATGAAA
ATGAAAGTCTTCAGAATGGAAGGAAGTCAACTGAATTTCCAAGAAAAATACGTGAACAGGAGCCAGCACG
TCGIGICTCAAGATCTAGCTICTICTITCICGACCCTGATGAGAAAGCTCAACGATTCCAAGGCCTATTCAAAR
ATCACTGAAGGAAAAGTTTCAGGARAATCCTICAGGTACATATCAAGAATGTICAAAGAAGACAGTACCGCAG
ATGACTCAAAAGACACGTGTTIGCTCAGGGAACAACTAATGTTICATICCTCAGAACATGCTGGACGTAATGG
CAGAAATGCAGCTGATICCCATITCIGGGGATTTTAAAGARAATTTCCAGCGTTAAATTAGTGAGCCGTTAT
GGAGAATTGAAGTCIGIICCCACTACACAATGICITGACAATAGCAAAAAAANTGAATCTICCCTITITITIGGA
AGCTTTATGAGTICAGTGAAGAAAGAGTIGGATGTAAAATCACAAAAAGAAAATCTCCTACAGTIATTIGTAG
AAAATCTGGATTACAAACTGATTACGCAACAGAGAAAGAAAGTGCIGATGGTTTACAGGGGGAGACCCAA
CTIGTTGGICTICGCGIAAGTCAAGACCAAAATCTIGGTGGGAGCGGCCACGCTGTIGGCAGAGCCIGCTITICAC
CTGAACAAGAGCTTGACCAGAACAAGGGGAAGGGAAGAGACGTGGAGTCIGTITCAGACTCCCAGCAAGGC
TGTGGGCGCCAGCTTTCCTCTICTATGAGCCGGCTAAAATGAAGACCCCTGTACAATATTCACAGCAACAA
AATTCTCCACAAAAACATAAGAACAAAGACCTGTATACTACTGGTAGAAGAGAATCTGTGAATCTGGGTA
AMAAGTGAAGGCTTCAAGGCTGGTGATAAAACTCTTACTCCCAGGAAGCTTTCAACTAGAAATCGAACACC
AGCTAAAGTTGAAGATGCAGCIGACTCIGCCACTAAGCCAGAAAATCTCTCTTCCAAAACCACGAGGAAGT
ATTCCTACAGATGTGGAAGTTCTGCCTACGGAAACTGAAATTCACAATGAGCCATTITTTAACTICTGIGGC
TCACTCAAGTTGAGACGAAGATCCAAAACGGATTCCCTICAGCAAGCCTGAGAAATTGGGCACTACAGCTIGG
ACAGATGTGCTICTGGGTTACCIGGTICTIIAGTICAGTTGATATCAACAACTTTIGGTGATTCCATTAATGAG
AGTGAGGGAATACCTTTIGAARAGAAGGCGIGIGTICCTTIGGTIGGGCACCTAAGACCTGAACTATTITIGATG
AAAACTTGCCTCCTAATACGCCTCTICAAAAGGGGAGAAGCCCCAACCAAAAGAAAGTCTCTIGCTAATGCA
CACTCCACCTGTCCIGAAGAAAATCATCAAGGAACAGCCTCAACCATCAGGAAAACAAGAGTCAGGTTCA
GAAATCCATGTGGAAGCGTGAAGGCACAAAGCTTGGTTATAAGCCCTCCAGCTCCTAGTCCTAGGAANACTC
CAGTTGCCAGTGATCAACGCCGTAGGTCCTGCAAAACAGCCCCTGCTITCCAGCAGCAAATCTCAGACAGA
GGTTCCTAAGAGAGGAGGGAGAAAGAGTGGCAACCTGCCTTCAAAGAGAGTGTCTATCAGCCGAAGTCAA
CATGATATTTTACAGATGATATGIICCAAAAGAAGAAGTGGTGCTITCGGAAGCARATCTGATIGTITIGCAA
AATCATGGGCACGATGTAGTAAAACTTGGIGCAAAACAARACACAAACTAAAGTCATAAAACATCGGTCCTICA
AAGGTCAATGAACAAAAGGCAAAGAAGACCTGCTACTCCAAAGAAGCCTGTGGGCGAAGTTCACAGICAA
TTTAGTACAGGCCACGCAAACTCTCCTIGTACCATAATAATAGGGAAAGCTCATACTGAAAAAGTACATG
TGCCTIGCTCGACCCTACAGAGTIGCTCAACAACTTCATTTICCAACCAAAAAATGCACTTTAAGCGAAGATCT
TTCAGGAATAGCTGAAATGTTICAAGACCCCAGTGAAGGAGCAACCGCAGTTGACAAGCACATGTICACATC
GCTATTTCAAATTCAGAGAATTITGCTTGGAAAACAGTTTCAAGGAACTGATICAGGAGAAGAACCTICTGC
TCCCCACCTCAGAGAGTITTGGAGGAAATGTGTITICTTCAGTGCACAGAATGCAGCAAAACAGCCATCTGA
TAAATGCTCTGCAAGCCCTCCCTITAAGACGGCAGIGTATTAGAGAAAATGGAAACGTAGCAARRACGCCC
AGGAACACCTACAAAATGACTICTCTIGGAGACAAAANACTTCAGATACTGAGACAGAGCCTITCAAAANCAG
TATCCACTGCAAACAGGTICAGGAAGGTCIACAGAGTTCAGGAATATACAGAAGCTACCTGTGCGAAAGTAA
GAGTGAAGAAACAAATACAGAAATTIGTIGAGTGCATCCTAARAAGAGGTCAGAAGGCAACACTACTACAA
CAAAGGAGAGAAGGACAGATGAAGGAAATAGAAAGACCTTITTIGAGACATATAAGGAAAATATIGAATTAA
AAGAAAACGATGAAAAGATGAAAGCAATGAAGAGATCAAGAACTIGGGGGCAGARAATGTGCACCAATGTIC
TGACCTGACAGACCTCAAGAGCTTGCCTIGATACAGAACTCATGAAAGACACGGCACGTGGCCAGAATCTC
CTCCAAACCCAAGATCATGCCAAGGCACCAANGAGTGAGAAAGGCAAANTCACTAAAATGCCCTIGCCAGT
CATTACAACCAGAACCAATAAACACCCCAACACACACAAAACAACAGTTGAAGGCATCCCTGGGGAAAGT
AGGTGTGAAAGAAGAGCTCCTAGCAGTCGGCAAGTTCACACGGACGTCACGGGGAGACCACGCACACGCAC
AGAGAGCCAGCAGGAGATGGCAAGAGCATICAGAACGTTTAAGGAGICTCCAAAGCAGATCCTICGACCCAG
CAGCCCGTIGTAACTGCGAATGAAGAAGTGGCCAAGAACGCCTAAGGAAGAGGCCCAGTCACTAGAAGACCT
GGCTGGCTTCAAAGAGCTICTTICCAGACACCAGGTCCCTCTGAGGAATCAATGACTGATGAGAARAACTACC
AAAATAGCCTGCAAATCTCCACCACCAGAATCAGTIGGACACTCCAACAACCACARAAGCAATGCCCTAAGA
GAAGTCTCAGGAAAGCAGATGTAGAGGAAGAATTCTTAGCACTCAGGAAACTAACACCATCAGCAGGGAA
AGCCATGCTTACGCCCAAACCAGCAGGAGGTGATGAGAAAGACATTAAAGCATTTATGGGAACTCCAGTIG
CAGAAACTGGCACCTGCCAGGAACTITACCTGGCAGCAAAACGACAGCTACAGACTCCTAAGGAAAAGGCCC
AGGCTCTAGAAGACCTGGCTGGCTTITAAAGAGCTCTTCCAGACTCCTGGTCACACCGAGGAATTAGIGGC
TGCTGGTAAAACCACTAAAATACCCTGCCGACTCTCCACAGTCAGACCCAGTGGACACCCCAACAAGCACA
AAGCAACGACCCAAGAGAAGTATCAGGAAAGCAGATGTAGAGGGAGAACTCTTAGCGTGCAGGAATCTAA
TGCCATCAGCAGGCAAAGCCATGCACACGCCTAAACCATCAGTAGCTGAAGAGAAAGACATCATCATATT
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TGTGGGAACTCCAGTCGCAGARACTCGACCTGACAGAGAACTTAACCGGCAGCAAGAGACGGCCACAAACT
CCTAAGGAAGAGGCCCAGGCTCTIGGAAGACCTIGACTGGCTTTAAAGAGCTCTITCCAGACCCCIGGICATA
CTGAAGAAGCACGTGGCIGCTGGCAAAACTACTAAAATGCCCTGCGAATCTTCTCCACCAGAATCAGCAGA
CACCCCAACAAGCACAAGAAGGCAGCCCAAGACACCTTTGGAGAAAAGGGACGTACAGAAGGAGCTICTCA
GCCCTGAAGAAGCTCACACAGACATCAGGGGAAACCACACACACAGATARAAGTACCAGGAGGIGAGGATA
AAAGCATCAACGCGTTTAGGGAAACTGCAAAACAGAAACTGGACCCAGCAGCAAGTGTAACTGCGTAGCAA
GAGGCACCCAAAAACTAAGGAAAAGGCCCAACCCCTAGAAGACCTIGGCTGGCTTIGAAAGAGCICTITICCAG
ACACCAGTATGCACTGACAAGCCCACGACTCACGAGAAAACTACCAAAATAGCCTGCAGATCACAACCAG
ACCCAGTGGACACACCAACAAGCTCCAAGCCACAGTCCAAGAGAAGTCTCAGGARAGTGGACGTAGAAGA
AGAATTCTTCGCACTCAGGAAACGAACACCATCAGCAGGCAAAGCCATGCACACACCCAAACCAGCAGTA
AGTGGTGAGAARAAACATCTACGCATTTATGGGAACTCCAGTGCAGAAACTGGACCTGACAGAGAACTTAA
CTGGCAGCAAGAGACGGCTACAAACTCCTAAGGAAAAGGCCCAGGCTCTAGAAGACCTIGGCTCGGCTITTAA
AGAGCTCTTCCAGACACGAGGICACACIGAGGAATCAATGACTAACGATAAAACTGCCAAAGTAGCCTIGC
AAATCTTCACAACCAGACCCAGACAAAAACCCAGCAAGCTCCAAGCGACGGCTCAAGACATCCCTGGGGA
AAGTGGGCGTGAAAGAAGAGCTICCTAGCAGTIGGCAAGCTCACACAGACATCAGGAGAGACTACACACAC
ACACACAGAGCCAACAGGAGATGGTAAGAGCATGAAAGCATTTATGGAGTCTCCAAAGCAGATCTTAGAC
TCAGCAGCAAGTCTAACTGGCAGCAAGAGGCAGCTGAGAACTCCTAAGGGARAGTCTGAAGTCCCTGAAG
ACCTGGCCGGCTTCATCGAGCICTTICCAGACACCAAGTCACACTAAGGAATCAATGACTAACGAAARAAC
TACCAAAGTATCCTACAGAGCTITCACAGCCAGACCTAGTGGACACCCCAACAAGCTCCAAGCCACAGCCC
AAGAGAAGTCTCAGGAAAGCAGACACTGAAGAAGAATTTITTAGCAT TTAGGAAACAAACGCCATCAGCAG
GCAAAGCCATGCACACACCCAAACCAGCAGTAGGTGAAGAGAAAGACATCAACACGTTITITITGCGGAACTCC
AGTGCAGAAACTGGACCAGCCAGGAAATTITACCTGGCAGCAATAGACGGCTACAAACTCGTAAGGARAAG
GCCCAGGCTCTAGAAGAACTGACTIGGCTICAGAGAGCTTTTCCAGACACCATGCACTGATAACCCCACGA
CTGATGAGAAAACTACCAAAAAANTACTCTGCAAATCTCCGCAATCAGACCCAGCGGACACCCCAACAAA
CACAAAGCAACGGCCCAAGAGAAGCCTCAAGAAAGCAGACGTAGAGGAAGAATTTITAGCATICAGGAAA
CTAACACCATCAGCAGGCAAAGCCATGCACACGCCTARAAGCAGCAGTAGCGTGAAGAGARAGACATCAACA
CATTTGTGGGGACTCCAGTGGAGARACTGGACCTGCTAGCGAAATTITACCTGGCAGCAAGAGACGGCCACA
AACTCCTAAAGAAANGGCCAAGGCTICTAGAAGATCTIGGCTGGCTICAAAGAGCTCITCCAGACACCAGGT
CACACTGAGGAATCAATGACCGATGACAAAATCACAGAAGTATCCTGCAAATCTCCACAACCAGACCCAG
TCAAAACCCCAACAAGCTCCAAGCAACGACTCAAGATATCCTTGGGGAAAGTAGGTGTGAAACGAAGAGGT
CCTACCAGTICGGCAAGCICACACAGACGTICAGGGAAGACCACACAGACACACAGAGAGACAGCAGGAGAT
GGAAAGAGCATCAAAGCGTTTAAGGAATCTGCAAAGCAGATGCTGCGACCCAGCARACTATGGAACTGGGA
TGGAGAGGTGGCCAAGAACACCTAAGGAAGAGGCCCAATCACTAGAAGACCTGGCCGGCTITCAAAGAGCT
CTTCCAGACACCAGACCACACTGAGGAATCAACAACTGATGACAAAACTACCAARAATAGCCTGCAAATCT
CCACCACCAGAATCAATGGACACTICCAACAAGCACAAGGAGGCGGCCCARRACACCTTITIGGGGAAAAGGG
ATATAGTGGAAGAGCTCTCAGCCCTGAAGCAGCTCACACAGACCACACACACAGACAAAGTACCAGGAGA
TGAGGATAAAGGCATCAACGTGTTCAGGGAAACTGCARAACAGAAACTGGACCCAGCAGCAAGTGTAACT
GGTAGCAAGAGGCAGCCAAGAACTCCTAAGGGAAAAGCCCAACCCCTAGAAGACTIGGCIGGCTIIGAAAG
AGCTCTTCCAGACACCAATATGCACTGACAAGCCCACGACTCATGAGAAAACTACCAAAATAGCCTGCAG
ATCTCCACAACCAGACCCAGTGGGTACCCCAACAATCTTCAAGCCACAGTCCAAGAGAAGTCTCAGGAAA
GCAGACGTAGAGGAAGAATCCITAGCACTICAGGAAACGAACACCATCAGTAGGCGAAAGCTATCGGACACAC
CCAAACCAGCAGGAGCTIGATGAGAAAGACATGAAAGCATTITATGGGAACTCCAGTGCAGAAATTGGACCT
GCCAGGAAATTTACCIGGCAGCAARAGATGGCCACAAACTCCTAAGGAAAAGGCCCAGGCTCTAGAAGAC
CTGGCTGGCTTCAAAGAGCTCTITCCAGACACCAGGCACTGACAAGCCCACGACTGATGAGAAAACTACCA
AAATAGCCTGCAAATCTCCACAACCAGACCCAGTGGACACCCCAGCAAGCACAAAGCAACGGCCCAAGAG
AAACCTCAGGAAAGCAGACGTAGAGGAAGAATTTIITAGCACTCAGGAAACGAACACCATCAGCAGGCAAA
GCCATGGACACACCAAAACCAGCACTAAGTGATGAGAAANATATCAACACATTIGTIGGAAACTICCAGTGC
AGAAACTGGACCTGCTAGGARAATTTACCIGGCAGCAAGAGACAGCCACAGACTCCTAAGGAARAAGGCTGA
GGCTCTAGAGGACCTIGGITGGCTITICAAAGAACTCTTCCAGACACCAGGTICACACTGAGGAATCAATGACT
GATGACAAAATCACAGAAGTATCCIGTAAATCTCCACAGCCAGAGTCATTCAAAACCTCAAGAAGCTCCA
AGCAAAGGCTCAAGATACCCCIGGTIGAAAGTGGACATGAAAGAAGAGCCCCTAGCAGTCAGCAAGCTICAC
ACGGACATCAGGGGAGACTACGCAAACACACACAGAGCCAACAGGAGATAGTAAGAGCATCARAGCGTTIT
AAGGAGTCTCCAAAGCAGATCCTGGACCCAGCAGCAAGTIGTAACTGGTAGCAGGAGGCAGCTGAGAACTC
GTAAGGAAAAGGCCCGIGCTCTIAGAAGACCTIGGTIGACTTICAAAGAGCTICTIICICAGCACCAGGICACAC
TGAAGAGTCAATGACTATTGACAAAAACACAAARATTCCCTGCAAATCTCCCCCACCAGAACTAACAGAC
ACTGCCACGAGCACAAAGAGATGCCCCAAGACACGTICCCAGGAAAGAAGTAAAAGAGGAGCTCTICAGCAG
TTGAGAGGCTCACGCAARACATCAGGGCAAAGCACACACACACACAAAGAACCAGCAAGCGGTIGATGAGGGE
CATCAAAGTATTGAAGCAACGIGCAAAGAAGAAACCAAACCCAGTAGAACGAGGAACCCAGCAGGAGAAGG
CCAAGAGCACCTAAGCGAARAAGGCCCAACCCCTGGAAGACCTGGCCGGCTTICACAGAGCTICTCTIGARAACAT
CAGGTCACACTCAGGAATCACTIGACTGCTIGGCAAAGCCACTAAAATACCCTGCGAATCTCCCCCACTAGA
AGTGGTAGACACCACAGCAAGCACAAAGAGGCATCTICAGGACACGIGTGCAGAAGGTACAAGTAAANGAR
GAGCCTTCAGCAGTCAAGTTCACACAAACATCAGGGGAAACCACGCGATGCAGACAAAGAACCAGCAGGTG
AAGATAAAGGCATCAAAGCATIGAAGGAATCTGCAAAACAGACACCGGCTCCAGCAGCAAGTGTAACTGG
CAGCAGGAGACGGCCAAGAGCACCCAGGGAANGTGCCCAAGCCATAGAAGACCTAGCTIGGCTICAAAGAC
CCAGCAGCAGGTCACACTIGAAGAATCAATGACTGATGACAAAACCACTAAAATACCCTIGCAAATCATCAC
CAGAACTAGAAGACACCGCAACAAGCTCAAAGAGACGGCCCAGGACACGTGCCCAGAARAGTAGAAGTGAA
GGAGGAGCTGTTAGCAGITGGCAAGCTCACACAAACCTCAGGGGACGACCACGCACACCGACAAAGAGCCG
GTAGGTGAGGGCAAAGGCACGAAAGCATTITAAGCAACCTGCAAAGCGGAAGCTGGACGCAGAAGATGTAA
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TTGGCAGCAGGAGACAGCCAAGAGCACCIAAGGAAANAGGCCCAACCCCTCGAAGATCTGGCCAGCTICCA
AGAGCTCTCTCAAACACCAGGCCACACTIGAGGAACTGGCAAATGGIGCTGCTGATAGCTITACAAGCGCT
CCAAAGCAAACACCTIGACAGTGGAAAACCTCTAAAAATATCCAGAAGAGTTICTICGGGCCCCTIAAAGTAG
AACCCGTGGGAGACGTGGTAAGCACCAGAGACCCIGTAAAATCACAAAGCAAAAGCAACACTICCCIGCC
CCCACTGCCCTITCAAGAGGGGAGGIGGCAAAGATGGAAGCGTCACGGGAACCAAGAGGCTIGCGCIGCATG
CCAGCACCAGAGGAAATTIGTGGAGGAGCTIGCCAGCCAGCAAGAAGCAGAGGGTIGCTCCCAGGGCAAGAG
GCAAATCATCCGAACCCGTGGICATICATGAAGAGAAGTTTGAGGACTTCTIGCAAAAAGAATTGAACCTGC
GGAAGAGCTGAACAGCAACGACATGAAAACCAACAAAGAGGAACACAAATTACARAGACTCGGTICCCTGAA
AATAAGGGAATATCCCTGCGCICCAGACGCCAAAATAAGACTGAGGCAGAACAGCAAATAACTIGAGGTICT
TTGTATTAGCAGAAAGAATAGAAATAAACAGAAATGAAAAGAAGCCCATGAAGACCTCCCCAGAGATGGA
CATTCAGAATCCAGATGATGGAGCCCGGAAACCCATACCTAGAGACAAAGTCACTGAGAACARAAGGTGC
TTGAGGTCTGCTAGACAGAATGAGAGCICCCAGCCTAAGGTGGCAGAGGAGAGCGGAGGGCACGAAGAGTG
CGAAGGTTICTCATGCAGAATCAGAAAGGGAAAGGAGAAGCAGGAAATTCAGACTCCATGTIGCCTIGAGATC
AAGAAAGACAAAAAGCCAGCCIGCAGCAAGCACTITGGAGAGCARATCTGTGCAGAGAGTAACGCGGAGT
GTCAAGAGGTGTGCAGAAAATCCAAAGAAGGCTGAGGACAATGTGTGTGTICAAGAAANATAAGAACCAGAA
GTCATAGGGACAGTGAAGATATTITGACAGAAAAATCGAACTGGGAAAAATATAATAAAGTTAGTITIGTG
ATAAGTTCTAGIGCAGTTITTTIGTCATAAATTACAAGTGAATTCTGTAAGTAAGGCTGTCAGTICTGCTTAA
GGGAAGAAAACTTTGCGATTTGCTIGCGTCTIGAATCGGCTTCATAAACTCCACTGGCGAGCACTGCTIGGGCTC
CTGGACTGAGAATAGTITGAACACCGGGGGCTTTGTGAAGGAGTCTIGGGCCAAGGTTITGCCCTICAGCTITIG
CAGAATGAAGCCTTIGAGGTCIGTICACCACCCACAGCCACCCTACAGCAGCCTITAACTGTGACACTIGCCA
CACTGTGTICGTICGTTIIGCITTIGCCTATGTICCTCCAGGGCACGGTGCGCAGCGAACAACTATCCTCCGICIGTCC
CAACACTGAGCAGGCACICGGTAAACACGAATGAATGGATGAGCGCACGCGATGAATGGAGCTTACAAGAT
CTGTCTTTCCAATGGCCGGGGGCATTTGCGTCCCCARAATTAAGGCTATTGGACATCTGCACAGGACAGTCC
TATTTTTGATGICCTTTCCTTICTCGAAAATAAAGTITTTIGTGCTTTGGAGAATGACTCGTGAGCACATICTT
TAGGGACCAAGAGTGACTTTICIGTAAGGAGTGACTICGIGGCTTGCCTTGETCTCTIGGGAATACTTIICT
AACTAGGGTTGCTCTCACCTGAGACATICTCCACCCGCGGAATCTCAGGGTCCCAGGLCTGTGEGCCATCA
CGACCTCAAACTGGCICCTAATCICCAGCTTTCCTGTCATTGAAAGCTTICGGAAGTTTACTGGCICTIGCT
CCCGCCTIGTITTTCTITIICIGACICTIATCTIGGCAGCCCGATGCCACCCAGTACAGGAAGTGACACCAGTACT
CTGTAAAGCATCATCATCCTTIGGAGAGACTGAGCACTCAGCACCTTCAGCCACGATTTICAGGATCGCTTIC
CTTGTGAGCCGCTGCCICCGAAATCTCCITTGAAGCCCAGACATCTITCICCAGCTTICAGACTITGTAGAT
ATAACTCGTTICATCTITICATTITACTTITICCACTIITGCCCCCTIGTICCICTCTGTGTTICCCCAAATCAGAGAAT
AGCCCGCCATCCCCCAGGTCACCTGTICIGGATTCCTCCCCATTCACCCACCTTGCCAGGTIGCAGGTGAGGE
ATGGTGCACCAGACAGGGTAGCTGTICCCCCAAAATGTGCCCTGTGCGGGCAGTGCCCTGICTICCACGTTIT
GTTTCCCCAGTIGTCTIGGCGGGGAGCCAGGTGACATCATAAATACTTGCTGAATGAATGCAGAAATCAGCG
GTACTGACTTGTACTATATTGGCTIGCCATGATAGGGTTCTCACAGCGTCATCCATGATCGTAAGGGAGAA
TGACATTCTGCITGAGGGAGGGAATAGAAAGGGGCAGGGAGGGGACATCTGAGGGCTTCACAGGGCTIGCA
AAGGGTACAGGCGATTGCACCAGGGCAGAACAGGGGAGGGTGTTCAAGGAAGAGTGGCTCTITAGCAGAGGC
ACTTTGGAAGGTGTGAGGCATAAATGCIICCTITCTACGTAGGCCAACCTCAAAACTTTCAGTAGGAATGT
TGCTATGATCAAGTTIGTICTAACACTITAGACTTAGTAGTAATTATGAACCTCACATAGAAAAATTTICAT
CCAGCCATATGCCTGIGGAGTGGAATATICTGT TTAGTAGAAAAATCCTTTAGAGTTCAGCTCTAACCAG
AAATCTTGCTGAAGTATGTCAGCACCTIITITICTICACCCTIGGTAAGTACAGTATTTCAAGAGCACGCTAAGG
GTIGGTTTICATTTTACAGGGCIGTIIGATGATGGGTTAAAAATGTICATTTAAGGGCTACCCCCGIGTITTA
ATAGATGAACACCACTTCTACACAACCCICCTITGGTACTGGGGGAGGGAGAGATCTGACAAATACTGCCC
ATTCCCCTAGGCTGACTGGATITGAGAACAAATACCCACCCATTICCACCATGGTATGGTAACTTICICIG
AGCTITCAGTTTCCAAGTGAATITCCATGIAATAGGACATTCCCATTIAAATACAAGCTGTITTIIACTITIT
CGCCTCCCAGGGCCIGIGGGATCIGGTCCCCCAGCCTCTCTTIGGGCTITTCTTACACTAACTCIGTACCTA
CCATCTCCTGCCTCCCTITAGGCAGCCACCTCCAACCACCACACACTCCCTIGCTCTITTITICCCTCGCCTIGGAA
CTTTCCCTCCTGCCCCACCAAGATCATTITICATCCAGTCCTGAGCTCAGCTTAAGGGAGGCTTICTITIGCCTG
TGGGTTCCCTCACCCCCATGCCTIGICCICCAGGCIGGEGGCAGGTICTTACGTTITGCCTGGAATIGTITICTIGT
ACCICTITTGTAGCACCTAGTGITGIGGAAACTAAGCCACTAATTGAGTTTICTGGCTICCCCTICCIGGGGTT
GTAAGTTTITIGTITCATICATGAGGGCCGACTGCATTITCCTGGTTACTCTATCCCAGTIGACCAGCCACAGGA
GATGTCCAATAAAGTATGTGATGAAATGCTCTTAAAAAAANAANAAL

NM_ 024101

GCGCCGGGACGTGGCCAGTTGCCCGCCTGCCCCGGAGAGCCAGGCGCTAACCAGCCGCICTGCGLCCCGL
GCCCTGCTTGCCCCCATTATCCAGCCTTIGCCCCGGCGCCCTGACCTGACGCCCTGGCCTGACGCCCTGCT
TCGICGCCTCCITTCTCTICCCAGGTGCIGGACCAGGGACTGAGCGICCCCCGGAGAGGGICCGGTGIGAC
CCCGACAAGAAGCAGARAATGGGGAAGAAACTGGATCTTTCCAAGCTCACTGATGAAGAGGCCCAGCATGT
CTTGGAAGTTGTTCAACGAGATTTIGACCTCCGAAGGAAAGAAGAGGAACGGCTAGAGGCGTTGAAGGGC
AAGATTAAGAAGGAAAGCTCCAAGAGGGAGCTIGCITTCCGACACTGCCCATCTGAACGAGACCCACTIGCG
CCCGCTGCCTGCAGCCCIACCAGCIGCTIGTGAATAGCAAAAGGCAGTGCCTGGAATGTIGGCCICTITCAC
CTGCAAAAGCTGTGGCCGCGTCCACCCGGAGGAGCAGGGCTGGATCTIGTIGACCCCTIGECATCIGGCCAGA
GTCGTGAAGATCGGCICACTGGAGIGGTACTATGAGCATCTGAAACGCCCCCTITCAAGAGGTTCGGAAGTG
CCAAGGTCATCCGGICCCTCCACGGGCGGCTGCAGGETGGAGCTGCGCCTGAACTGATATCTGAAGAGAG
AAGTGGAGACAGCGACCAGACAGATGAGGATGGAGAACCTGGCTCAGAGGECCCAGGCCCAGGCCCAGCCC
TTTGGCAGCAAAAAAAAGCGCCTCCTCICCGTICCACGACTICGACTITCGAGGGAGACTCAGATGACTICCA
CTCAGCCTCAAGGTCACICCCIGCACCTIGTCCTCAGTCCCTGAGGCCAGGGACAGCCCACAGTICCCTICAC
AGATGAGTCCTGCTCAGAGAAGGCAGCCCCTICACAAGGCTGAGGGCCTGCAGGAGGCTGATACTGGGGCC
TCTGGGTGCCACTCCCATCCGGAACGAGCAGCCGACCAGCATCTCACCTTCCAGACACGGCGCCCTGGCTIG
AGCTCTGCCCGCCTGCAGGCTCCCACAGCGATGGCCCTGGGGACTGCTGCTGCACTCGGGTICGAATGTICAT
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CAGGAATGAGCAGCTIGCCCCTGCAGTACTITGGCCGATGTGGACACCTCTCGATGAGGAAAGCATCCGGGCT
CACGTGATGGCCTCCCACCATICCAAGCGGAGAGGCCGGGCGTCTITCTGAGAGTICAGATCTTIIGAGCTGA
ATAAGCATATTTCAGCTGTGGAATGCCIGCTGACCTACCTGGAGAACACAGTTGTGCCTCCCTITGGCCAA
GGGTCTAGGTGCTGGAGIGCGCACGGAGGCCGATGTAGAGGAGGAGGCCCTGAGGAGGAAGCTIGGAGGAG
CTGACCAGCAACGTICAGIGACCAGGAGACCTICGTCCGAGGAGGAGGCAAGCCAAGGACGAAAAGGCAGAGC
CCAACAGGGACAAATCAGTTGGGCCTICTICCCCCAGGCGGACCCGGAGGTGGGCACGGCTIGCCCATCAAAC
CAACAGACAGGAAAAAAGCCCCCAGGACCCTGGGGACCCCGETCCAGTACAACAGGACCACAGATGAGGAG
CTGTCAGAGCTGGAGCGACAGAGTGGCAGTIGACGGCCTCAGARAGTCCAGCAGGCAGAGAGCGAGGTTTCAG
ACATTGAATCCAGGATTGCAGCCCTGAGGGCCGCAGGGCTCACGGTIGAAGCCCTCGGGAAAGCCCCGGAG
GAAGTCAAACCTCCCGATATTICICCCICGAGTGGCTGGGARAACTTGGCAAGAGACCAGAGGACCCAAAT
GCAGACCCTITCAAGTGAGGCCAAGGCAATGGCTGTGCCCTATCTTICTGAGAAGARAGTTCAGTAATTCCC
TGAAAAGTCAAGGTAAAGATGATGATICITTITIGATCGGAAATCAGIGTACCCGAGGCTCGCTGACACAGAG
AAACCCCAACGCGAGGAAAGGAATGGCCAGCCACACCTICGCGAAACCTGTGGTGGCCCACCAGTCCTAA
CGGGACAGGACAGAGAGACAGAGCAGCCCTGCACTGTITTITCCCTCCACCACAGCCATCCIGTICCCTCATT
GGCTCTGTIGCTTTCCACTATACACAGTCACCGTCCCAATCGAGAAACAAGAAGGAGCACCCTCCACATGGA
CTCCCACCTIGCAAGTIGGACAGCGACATTICAGTCCTGCACTGCTCACCTGGGITTACTGATGACTCCTIGGC
TGCCCCACCATCCTCTCTGATCTGTGAGAAACAGCTAAGCTGCTGIGACTTCCCTTTAGGACAATGTTGT
GTAAATCTTITGAAGGACACACCGAAGACCTTTATACTGTGATCTTITTACCCCTTITCACICTTIGGCTTITCT
TATGTTIGCTTTCATGAATGGAATGCGAAAAAAGATGACTCAGTTAAGGCACCAGCCATATGTGIATTICTIG
ATGGTCTATATCGGGGETGTIGAGCAGATGITTIGCGTIATTIICTITIGTGGGTGTIGACTGGATATTAGACATICCG
GACAAGTGACTCAACTAATGATCICCTGAATAATGAAGGAGGAATACGACACCCCAGTCCCCACCCTACGT
GCACCCGCTICTGCAAGTICCCATGIGATCTGTAGACCAGGGGAAATTACACTGCGGTCAAGGGCAGAGCC
TGCACATGACAGCAAGCTGAGCATTTGATAGATGCICAGATGCTAGTIGCAGAGAGCCTGCIGGGAGACGAA
GAGACAGCAGGCAGAGCICCAGATCGGGCAAGGAAGAGGCTTGGTTICTAGCCTIGGCTICTIGCCCCTICACTGC
AGTGGATCCAGTGGGGCAGAGGACAGAGGGTCACAACCAATGAGGCGATGTICTGCCAAGGATGEGGGIGCA
GAGGCCACAGGAGTCAGCTTGCCACTCGCCCATTGGTTACATAGATGATCTCTCAGACAGGCIGGGACTC
AGAGTTATTTCCTAGTATCGGIGTCGCCCCATCCAGTTTITAAGTGGAGCCCTCCAAGACTCTCCAGAGCTIG
CCTTTGAACATCCTAACAGTAATCACATCTCACCCTCCCTGAGGTTCACTTITAGACAGGACCCAATGGCT
GCACTGCCTITTIGTCAGAGGGGGTIGCTGAGAGGAGTGGCTTICTTTTAGAATCAAACAGTAGAGACAAGAGT
CAAGCCTIGTGTICTICAAGCATTGACCAAGTTAAGTGTTTCCTTCCCTICTICTICAATAAGACACTICCAGG
AGCTITTICCAATCTICTICACTTAARAACTAAGGTIITGAATCICARAGTIGTTGCTGGGAGGCTGATACTCCIGC
AACTTCAGGAGACCTCGTGAGCACACATTIAGCAGCIGTTICTICTGACTCCTTGTGGCATCAGATAAARAACG
TGGGAGTTTTTCCATATAATTICCCAGCCITACTTATAAATTICTATICTTTIGAAAAAATTATTCAGGCTAG
GTAAGGTGGCTCATACCTATAATCCCAGCCCTTTGAGAGGCCAAGGTGGGAGAATTGCT IGAGGCCAGGA
GTITTGAGACCTCCTGGGCAACATAGTGAGATCCCATCTCTACAAAARAACARANACAAAARANTTACCCAAG
CATGATGGTATATGCCIGTAGICGIACCTACTTACTTAGGAGGCTGAGGCAGGAGGATCACTTIGAGCCCT
GGAGGTTGGGGCTGCAGTGAGCCATGATCGCATCACTATACTCGAGCCTGGGCAACAGAGTGAGACCTTG
TCTICTTAAAAAAATTAATAATAAATAAATGAAAATAATTCTTCAGAAAAAAAAARAAARNARN

NM_005940 AAGCCCAGCAGCCCCGGGGLGGATGGCICCGGLCGCCTGGCTCCGCAGCGCGGCCGCECGCGECCCTCCIG 127
CCCCCGATGCTGCTIGCIGCTGCTCCAGCCGCCGCCGLTGCTGGCCCGGGCTCTGCCGLCGGACGCCCACT
ACCTCCATGCCCGAGACGGAGGGGGCCACAGCCCTGGCATGCAGCCCIGCCCAGTAGCCCGGCACCTGCCCC
TGCCACGCAGGAAGCCCCCLGGCCTGCCAGCAGCCTICAGGCCTCCCCGCTGTGGCGTGCCCGACCCATCT
GATGGGCTGAGTGCCCGCAACCGACAGAAGAGGTICGTGCTTITCTCGCGEGCGCTGGGAGAAGACGGACC
TCACCTACAGGATCCTTCGGTICCCATGCCAGTTIGGTGCAGGAGCAGGTCCGGCAGACGATGCECAGAGGL
CCTAAAGGTATGGAGCGATGTGACGCCACTCACCTITTACTGAGGTIGCACGAGGGCCGIGCTGACATCATG
ATCGACTTCGCCAGGTACTGGCATCGGGACGACCIGCCGTTITGATGGGCCTGGEGGCATCCTGGCCCATG
CCTTCTTICCCCAAGACTCACCGAGAAGGGGATGTCCACTTICGACTATGATGAGACCTGGACTATCGGGGA
TGACCAGGGCACAGACCTIGCTIGCAGGTIGECAGCCCATGAATTTGGCCACGTGCTGGGGCIGCAGCACACA
ACAGCAGCCAAGGCCCTGATGICCGCCIICTACACCTTICGCTACCCACTGAGTCTCAGCCCAGATGACT
GCAGGGGCGTTCAACACCTATATGGCCAGCCCTGGCCCACTGTCACCTCCAGGACCCCAGCCCTIGGGLCC
CCAGGCTGGGATAGACACCAATGAGATTIGCACCGCTGGAGCCAGACGCCCCGCCAGATGCCTGTGAGGCC
TCCTITTIGACGCGGTCTCCACCATCCGAGGCGAGCICTTITITICTTCAAAGCGGGCTITGTGTIGGCGCCTICC
GTGGGGGCCAGCTGCAGCCCGGCTACCCAGCATTGGCCTCTCGCCACTGGCAGGGACTGCCCAGCCCTGT
GGACGCTGCCTTCGAGGATGCCCAGGGCCACATTTGGTTCTTCCARGGTGCTCAGTACTGGGTIGTACGAC
GGTGAARAAGCCAGTCCIGGGCCCCGCACCCCTCACCGAGCTGGGCCTIGGTIGAGGTTICCCGGTICCATGCTG
CCTTGGTICTIGGGGTCCCGAGAAGAACAAGATCTACTTICTTCCGAGGCAGGGACTACTGGCGTITCCACCC
CAGCACCCGGCGTGTAGACAGTICCCGTGECCCCGCAGGGCCACTGACTGGAGAGGGGTGCCCTCTGAGATC
GACGCTGCCTTCCAGCGATGCTGATGGCTATGCCTACTTCCTGCGCGGCCGECCTCTACTIGGAACGTTITGACC
CTGTGAAGGTGAAGGCTICTGGAAGGCTICCCCCGTICTCGTGGGTCCTIGACTICTITTIGGCTIGTGCCGAGCC
TGCCAACACTTITICCTICTGACCATGGCTIGGATGCCCTCAGGGGTGCTGACCCCTGCCAGGCCACGAATAT
CAGGCTAGAGACCCATGGCCATICTITITIGTIGGCTGTGGGCACCAGGCATGGCACTCAGCCCATGICTICCTCA
GGGGGATGGGGTGGGETACAACCACCATGACAACTGCCGGGAGGGCCACGCAGGTCGTIGGTCACCTIGCCA
GCGACTGICTCAGACTIGGGCAGGGAGGCITTGGCATGACTTAAGAGGAAGGGCAGTICTTIGGGCCCGCTAT
GCAGGTCCTGGCAAACCIGGCIGCCCTGICTCCATCCCTGTCCCTICAGGCGTAGCACCATGGCAGGACTGG
GGGAACTGGAGTGTICCTIIGCTIGTATICCCIGTTGTGAGGTTCCTTCCAGGGGCTGGCACTGAAGCAAGGGT
GCTGGGGCCCCATGGCCITCAGCCCTGGCTGAGCAACTGGGCTGTAGGGCAGGGCCACTICCIGAGGTCA
GGTCTTGGTAGCTGCCIGCATCTIGICTGCCTTCTGGCTGACAATCCTGGARAATCTGTTICTICCAGAATCCA
GGCCAAAAAGTTCACAGICAAATGGGGAGGGGTATTCTTICATGCAGGAGACCCCAGGCCCTGGAGGCTGC
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AACATACCTCAATCCTGTCCCAGGCCGGATCCTCCTGAAGCCCTTITCGCAGCACTGCTATCCTICCAAAG
CCATTGTAAATCTGIGTACAGTIGIGTATAAACCTICTTCTITICTITITITITITTITAAACTGAGGATTIGTC

NM_002467 GACCCCCGAGCTGTGCIGCTCGCGGCCGCCACCGCCEGGECCCCGECCGTCCCTGGCTCCCCTCCIGCCTC 128
GAGAAGGGCAGGGCTICICAGAGGCTTGGCGGGAAAAAGAACGGAGGGAGGGATCGCGCTGAGTATAAAA
GCCGGTTTTCGGGGCTTTATCTAACTCGCTGTAGTAATTCCAGCGAGAGCGCAGAGGGAGCGAGCGEGGLGE
CCGGCTAGGGTGGAACGAGCCGGGCGAGCAGAGCTGCGCTGCGGGCGTICCTIGGGAAGGGAGATCCGGAGCG
AATAGGGGGCTTICGCCTCTGGCCCAGCCCTCCCGCTGATCCCCCAGCCAGCGGTCCGCAACCCTITGCCGL
ATCCACGAAACTTTGCCCATAGCAGCGGGCGGGCACTTTIGCACTGGAACTTACAACACCCGAGCAAGGAC
GCGACTCTCCCCACGCGGGGAGGCTIATICTGCCCATTTGGGGACACTTCCCCGCCGCTIGCCAGGACCCGL
TTCICTGAAAGGCTCTCCTTGCAGCTGCITAGACGCTGGATTTTTITCGGGTAGTGGAAAACCAGCAGCC
TCCCGCGACGATGCCCCTICAACGTTAGCTITCACCAACAGGAACTATGACCTCGACTACGACTCGGTGCAG
CCGTATTICTACTGCCGACGAGGAGCAGAACTTCTACCAGCAGCAGCAGCAGAGCGAGCTGCAGCCCCCGE
CGCCCAGCGAGGATATCIGGAAGAAATTCGAGCTGCTGCCCACCCCGCCCCTIGICCCCTAGCCGCCGCTC
CGGGCTCTIGCTCGCCCICCTACGTIIGCGETCACACCCTTCTCCCTTCGGEGAGACAACGACGECGGETGEL
GGCGAGCTTICTCCACGCCCGACCAGCTGGAGATGGTGACCCAGCTGCTGGCAGCGAGACATGGTCGAACCAGA
GTITTCATCIGCGACCCGGACGACGAGACCTTCATCAAAAACATCATCATCCAGGACTGTATGIGGAGCGG
CTTCTCGGCCGCCGCCAAGCTCGICTCAGAGAAGCTGGCCTCCTACCAGGCTGCGCGCAAAGACAGLCGGEL
AGCCCGAACCCCGCCCGCGGCCACAGCGICTGCTCCACCTCCAGCTITGTACCTGCAGCGATCTGAGCGCCG
CCGCCTCAGAGTGCATCGACCCCICGGTIGGTCTTCCCCTACCCTCTCAACGACAGCAGCTICGCCCAAGTC
CTGCGCCTCGCAAGACTCCAGCGCCTITCICTCCGTICCTCGGATTCTCTGCTCTCCTICGACGGAGTICCTCC
CCGCAGGGCAGCCCCCGAGCCCCIGGTGCICCATGAGGAGACACCGCCCACCACCAGCAGCGACTCIGAGG
AGGAACAAGAAGATGAGGAAGARAATCGATIGIIGTITIICIGTGGAAAAGAGGCAGGCTICCTGGCARAAAGGTC
AGAGTCTGGATCACCTTCTGCIGGAGGCCACAGCAAACCTCCTCACAGCCCACTGGTCCICAAGAGGTGC
CACGTCTCCACACATCAGCACAACTACGCAGCGCCTCCCTCCACTCGGAAGGACTATCCTIGCIGCCAAGA
GGGTCAAGTITGGACAGIGICAGAGICCTIGAGACAGATCAGCAACAACCGARAATGCACCAGCCCCAGGTC
CTCGGACACCGAGGAGAATGTCAAGAGGCGAACACACAACGTCTTIGGAGCGCCAGAGGAGGAACGAGCTA
AAACGGAGCTTTITTTGCCCTIGCGTGACCAGATCCCGGAGTTIGGAAAACAATGAARAAGGCCCCCAAGGTAG
TTATCCTTAAAAAAGCCACAGCATACATCCTGTICCGTCCAAGCAGAGGAGCAAAAGCTCATTICTGAAGA
GGACTTGTITGCGGARAACGACGAGAACAGTITGAAACACAANACTTGAACAGCTACGGAACTCTTIGTIGCGTAA
GGAAAAGTAAGGAAAACGATTCCTIICTAACAGAAATGTCCTGAGCAATCACCTATGAACTTGITTICAAAT
GCATGATCAAATGCAACCTCACAACCTTIGGCTGAGTCTTGAGACTGAAAGATTTAGCCATAATGTARACT
GCCTCAAATTGCGACTITIIGGGCATAAAAGAACTTITITTATGCTTACCATCTITITITITIICTTITIAACAGAT
TTGTIATTTAAGAATTGTITTTAAAAAATTTITAAGATTTACACAATGTTTCTCTGTAAATATTGCCATTAA
ATGTAAATAACTITTAATAAAACGTTITATAGCAGTTACACAGAATTICAATCCTAGTATATAGTIACCTIAGT
ATTATAGGTACTATAAACCCTAATTTITITIITTATITAAGTACATTTIIGCTTITITAAAGTTGATITITITIICT
ATTGTTTTTAGAAAAAATAARATAACTGGCAAATATATCATTGAGCCAAATCTTAAAAAAAARAAANAA

BCO013732 GTGGGAGGATTCGCATTICAGTCTAGITCCIGGTTGCCGGCTGAAATAACCTGCTCTICCARAATGTCCACAA 129
AAGTGACTTAAGTCAGGTTCCCCCAAACCAGACACCAAGACAAGAATCCATGTGTGTGTGACTIGAAGGAA
GTGCTGGGAGAGCCCCAGCTGCAGCCTGGATGTGAACTGCAACTCCAAAGTGTIGICCAGACTCAAGGCAA
GGGCACTAGGCTTTICCAGACCICCIACTAAGTCATTGATCCAGCACTGCCCTGCCAGGACATAAATCCCT
GGCACCTCITGCTCICIGCAAAGGAGGGCAAAGCAGCTTICAGGAGCCCTTIGGGAGTICCTICCARAGAGAGT
CTAGGGTACAGGTCCGAAAGTAGAAGAACACAGAAGGCAGGCCAGGGGCACTIGTIGAGATGGTAAAAGAGA
TCTGAAGGGATCCAGAATTCAAGCCAGGAAGAAGCAGCAATCTGICTTCTGGATTAAAACTGAAGATCAA
CCTACTTTICAACTTACTAAGAAAGGGGATCATGGACATTGAAGCATATCTTIGAAAGAATTIGGCTATAAGA
AGTCTAGGAACAAATTGGACTIGGAAACATTAACTGATATTCTTCAACACCAGATCCGAGCTGITCCCTT
TGAGAACCTTAACATCCATTIGIGGGGATGCCATGGACTTAGGCTTAGAGGCCATTITTGATCAAGTIGIG
AGAAGAAATCGGGGTGGATGGIGTICTCCAGGTICAATCATCTTICTGTACTGGGCTCTIGACCACTIATTGGTT
TTGAGACCACGATGTTGGGAGGGTATGTITITACAGCACTCCAGCCARAAAATACAGCACTGGCATGATTCA
CCTTCTCCIGCAGGTIGACCATIGATIGGCAGGAACTACATTIGTCGATGCTIGGGTTITIGGACGCTCATACCAG
ATGTIGGCAGCCICTGCGAGTTAATTICTGCGGAAGGATCAGCCTCAGGTGCCTTIGTGICTTCCGITTIGACGGE
AAGAGAATGGATTCTGGTATCTIAGACCAAATCAGAAGGGAACAGTACATTICCARATGAAGAATTITCITICA
TTCIGATCTCCTAGAAGACAGCAAATACCCAAAAATCTACTCCTTITACTCTTAAGCCTCGAACAATTIGAA
GATTTTGAGTCTATGAATACATACCTGCAGACATCTCCATCATCIGIGTITITACTAGTAAATCATTITTIGTT
CCTTGCAGACCCCAGATGGGGITCACTGITIGGTGGGCTTCACCCTCACCCATAGGAGATTCAATTATAA
GGACAATACAGATCTAATAGAGTITICAAGACTCTGAGTGAGCAAGAAATACAAAAAGTGCTGAAAAATATA
TTTAATATTTCCTTGCAGAGAAAGCTTIGIGCCCAAACATGGTGATAGATTITTITTACTATITAGAATAAGG
AGTAAAACAATCTTGICTATTIIGICATCCAGCTCACCAGTTATCAACTGACGACCTATCATGTIATCTIICT
GTACCCTTACCTTATITIGAAGAARATCCTAGACATCAAATCATITCACCTATARAAANATGTCATCATATA
TAATTAAACAGCTTTTTAAAGAAACATAACCACAAACCTITITCAAATAATAATAATAATAATAATAATAA
ATGTICTTTTAAAGATCGGCCTIGIGGETTATICTITGGAAATTIGGTGATTTATGCTAGARAGCTITTAATGITIGG
TTTATIGTTGAATTCCTAGAAAAGTTTTATGGGTAGATGAGTAAATAAAATATTGTAAAARAAACTTATIG
TCTATAAAGTATATTAAAACATTIGITGGCTAATATAAAAAAAAAAAAAN

NM_014321 GCGCGCGGGTIICGITIGACCCGCGGCGITCACGGGAATTIGITCGCITTACGTGCCGGCGCCATCGGGTICGG 130
AGCTGATCGGGCGCCTAGCCCCGCGCCIGGGCCTCGCCGAGCCCGACATGCTGAGGAAAGCACGAGGAGTA
CTTGCGCCTGTCCCGEGTGAAGTGTIGTCGGCCTCTCCGCACGCACCACGGAGACCAGCAGTGCAGTCATG
TGCCTIGGACCTTIGCACGCTTCCIGGATGAAGTGCCCCTTIGGACAGGCGCTTATTTAATTAAACTITICTIGGTT
TGAACAAGGAGACATATCAGAGCTGTICITAAATCITTIGAGTIGTTTACTGGGCCTGAATICARATATIGG
AATAAGAGACCTAGCTGTACAGTITIAGCIGTATAGAAGCAGTGAACATGCCTTCAAAGATACTAAARAGC
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TATGAGTCCAGICTTCCCCAGACACAGCAAGTGGATCTITGACTTATCCAGGCCACTTTTCACTIICTIGCIG
CACTGCTTITICAGCATGCAAGATTICIAAAGCTGAAAGTGGATAAAAACAAAATGGTAGCCACATCCGGTGT
AAAAAAAGCTATATTTGATCGACTGTGIARACAACTAGAGAAGATIGGACAGCAGGTCGACAGAGAACCT
GGAGATGTAGCTACTICCACCACGGAAGAGAAAGAAGATAGTGGTTIGAAGCCCCAGCAAAGGAAATGGAGA
AGGTAGAGGAGATGCCACATAAACCACAGAAAGATGAAGATCTGACACAGGATTATGAAGAATGGARAAG
AAAAATTTTGGAAAATGCTGCCAGTIGCICAARAAGGCTACAGCAGAGTGATTTICAGCTTCCAAACTGGTAT
ACATTCCAAACTGATAGTACATTGCCATICTICCAGGAAGACTTGACGGCTTTGGGATTTTGITIAAACTTIT
TATAATAAGGATCCTAAGACTGTITGCCTITITAAATAGCAAAGCAGCCTACCTGGAGGCTAAGTCTIGGGCAG
TGGGCTIGGCCCCTGGTGTGAGCATTAGACCAGCCACAGTIGCCTGATTGGTATAGCCTTATGIGCTTICCT
ACAAAATGGAATTGGAGGCCGGGCGCAGIGGCTCACGCCTGTAATCCCAGCACTTTIGGGAGGCCAAGGTG
GGTGGATCACCTGAGGTCAGGAGCTCGAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAR
ATACAAAAATTAGCCAGGTGTIGATGGTGCATGCCIGTAATCCCAGCTCCTCAGTAGGCTGAGACAGCGAGC
ATCACTTGAACGTGGCAGGCAGAGGCTIGCAGTGAGCCGAGATTGCACCACCGCACTCCAGCCIGGGIGALC
AGAGCGAGACTTATCTCATAAATAAATAGATAGATACTCCAGCCTIGGGTCGACAGAGCGAGACTTATAGAT
AGATAGATAGATAGATGGATAGATAGATAGATAGATAGATAGATACATAAACGGAATTGGAGCCATITIG
CTTTAAGTIGAATGGCAGICCCITGICTIATTCAGAATATAAAATTICAGTCTGAATGGCATCTTACAGATT
TTACTTCAATTTITTGTIGTACGGTATTTTTITATTTGACTARATCAATATATTGTACAGCCTAAGTTAATAA
ATGTTATTTATATATCGCAAAAAAAAAAAARANNA

NM_000926

AGTCCACAGCTGTCACTAATCGGGGCTAAGCCTITIGITGTIATTITIGTIGCGTGIGGGTGGCATICTCAATGAGA
ACTAGCTTCACTITGTCATTTGAGTGAAATCTACAACCCGAGGCGGCTAGTGCTCCCGCACTACTGGGATC
TGAGATCTTCGGAGATGACTGICGCCCGCAGTACGGAGCCAGCAGAAGTCCGACCCTTCCTGCGAATGGGE
CTGTACCGAGAGGTCCGACTAGCCCCAGGGTITTITAGTGAGGGGGCAGTGGAACTCAGCGAGGGACTIGAGA
GCTTCACAGCATGCACGAGTTIGATIGCCAGAGAAAAAGTCGGGAGATAAAGGAGCCGCGTIGTCACTAAAT
TGCCGICGCAGCCGCAGCCACTCAAGTGCCGGACTITIGTIGAGTACTCTGCGTCTCCAGTCCTCCGGACAGAA
GTITGGAGAACTCTCITIGGAGAACTCCCCGAGTTAGGAGACGAGATCTICCTIAACAATTACTACTITITICTIT
GCGCTCCCCACTTGCCGCTCGCTGGGACAAACGACAGCCACAGTTICCCCTGACGACAGGATGGAGGCCAA
GGGCAGGAGCTGACCAGCGCCGCCCTCCCCCGCCCCCGACCCAGGAGGTGGAGATCCCICCGGETICCAGLC
ACATTCAACACCCACTTTICTCCTCCCTCIGCCCCTATATTCCCGAAACCCCCTCCTICCTICCCITTICCC
TCCICCTGGAGACGGGGGAGGAGARAAGGGGAGTCCAGTICGTCATGACTCGAGCTGAAGGCAAAGGGTICCC
CGGGCTCCCCACGTGECGGGCGGCCCGCCCTCCCCCGAGGTCGGATCCCCACTGCTIGIGTICGCCCAGLCCG
CAGGTCCGTTCCCGGEGAGCCAGACCTCGGACACCTTGCCTGAAGTITCGGCCATACCTATCTCCCTGGA
CGGGCTACTCTTCCCICGGCCCTIGCCAGCGGACAGGACCCCTCCGACGAAAAGACGCAGGACCAGCAGTCG
CTGTCGGACGTGGAGGGCGCATATICCAGAGCTGAAGCTACAAGGGGTGCTGGAGGCAGCAGTITCTAGTC
CCCCAGARAAAGGACAGCGGACTIGCIGGACAGTIGTCTIGGACACTCTIGTITIGGCGCCCTCAGGTCCCGGGCA
GAGCCAACCCACCCCICCCGCCTIGCGAGCGTCACCAGCTCTTGGTGCCTGTITTIGCCCCCCGAACTTCCCGAA
GATCCACCGGCTGCCCCCGCCACCCAGCGGGTGTTIGTCCCCGCTCATGAGCCGGTICCGGGTGCAAGGTTG
GAGACAGCTCCGGGACGGCAGCTGCCCATAAAGTGCTGCCCCGGEECCTGTCACCAGCCCGGECAGCTGLT
GCTCCCGGCCTCTGAGAGCCCICACTGGTICCGEGGCCCCAGTGAAGCCGTICTICCGCAGGCCGECTIGCGGTG
GAGGTTGAGGAGGAGGATGGCICIGAGTICCGAGGAGTCTGCGGGTCCGCTTCTGAAGGGCAAACCTICGGG
CTCTGGGIGGCECGGECGEGECTGGAGCGAGGAGCCGCGELTGTCCCGLCGGEGEGECGEECAGCAGGAGGCGETCGL
CCTGGTCCCCAAGGAAGATTCCCGCTTCICAGCGCCCAGGETCGCCCTGCTGGAGCAGGACGCGCCGATG
GCGCCCGGGCGCTCCCCGCTGGCCACCACGGTGATGGATTTCATCCACGTIGCCTIATCCTIGCCICTICAATC
ACGCCTTATTGGCAGCCCGCACTCGGCAGCTGCTGGAAGACGAAAGTTACGACGGCGEGGCLGEGGGCTGE
CAGCGCCTTITGCCCCECCGCGGAGTITCACCCTGTGCCTCGTCCACCCCGETCGCTGTAGGCGACTTICCCC
GACTGCGCGTACCCGCCCGACGCCGAGCCCAAGGACGACGCGTACCCTCICTATAGCGACTICCAGCCGL
CCGCTCTAAAGATAAAGGAGGAGGAGGAAGGCGCGGAGGCCTCCGCGCGCTCCCCGCETITICCTIACCTTGT
GGCCGGTGCCAACCCCGCAGCCTITICCCGGATTTCCCGTTGGGGCCACCGCCCCCGCTGCCGCCGCGAGLE
ACCCCATCCAGACCCGGGGAAGCGECGEIGACGGCCGCACCCGCCAGTGCCTICAGICTICGICIGCGICCT
CCTCGGGGTCGACCCIGGAGTGCATICCTIGTACARAGCGGAGGGCGCGCCECCCCAGCAGGGCCCGETTICGL
GCCGCCGCCCTGCAAGGCGCCGGGECGCGAGCGGCTGLCTGCTCCCGCGGGACGGCCTIGCCCTICCACCTCC
GCCTCTGCCGCCGCCECCGEEGGECEGECCCCCGCGCTCTACCCTGCACTCGGCCTCAACGGGCTCCCGCAGT
TCGGCTACCAGGCCGCCGTGCICARAGGACGGGCCTGCCGCAGGTCTACCCGCCCTATCTCAACTACCIGAG
GCCGGATTCAGAAGCCAGCCAGAGCCCACAATACAGCTTICGAGTCATTACCTICAGAAGATTTIGTITTAATC
TGTGGGGATGAAGCATCAGGCTIGTCATTATGGTGICCTTACCTGTGGGAGCTGTAAGETCTTCTTTAAGA
GGGCAATGGAAGGGCAGCACAACTACTTIATGTGCTGGAAGARAATGACTGCATCGTTGATAAAATCCGCAG
AAARAAACTGCCCAGCATGTCGCCTTAGAAAGTGCIGTCAGGCTGGCATGCTCCTTGGAGGTCGAAAATTT
AAARAGTTCAATAAAGTCAGAGTTGTGAGAGCACTGGATGCTGTTGCTCTCCCACAGCCAGTGGGCGTTIC
CAAATGAAAGCCAAGCCCTAAGCCAGAGATTCACTTTTTCACCAGGTCAAGACATACAGTITGATTICCACC
ACTGATCAACCIGTTAATGAGCATTIGAACCAGATGTGATCTATGCAGGACATGACAACACAARACCTIGAC
ACCTICCAGTICITTGCTGACAAGTICTTAATCAACTAGGCGAGAGGCAACTTCTTTCAGTAGTCAAGIGGT
CTAAATCATTGCCAGGTIITTCGAAACTTACATATTGATGACCAGATAACTCTICATTICAGTATICTTGGAT
GAGCTTAATGGTGTITIIGGTICTAGGATGGAGATCCTACAAACACGTICAGTGGGCAGATGCTIGTATTITIGCA
CCTGATCTAATACTAAATGAACAGCGGATGARAGAATCATCATTCTATTICATTATGCCTTACCATGIGGC
AGATCCCACAGCAGTTTGTCAAGCTTCAAGTTAGCCAAGAAGAGTICCTCTGTATGAAAGTATTIGTTIACT
TCTTAATACAATTCCTTIGGAAGGGCTACGAAGTCAAACCCAGTTIGAGGAGATGAGGTCAAGCTACATT
AGAGAGCTCATCAAGGCAATTIGGTTTGAGGCAAAANGGAGTTGTGICGAGCTCACAGCGITTICTATCAAC
TTACAAAACTTCTTGATAACTIGCATGATICTTIGTICAAACAACTTCATCTCTACTGCTTGAATACATTITAT
CCAGTCCCGGGCACTGAGTIGTTIGAATTTICCAGAAATGATGTCTGAAGTTATTIGCTGCACAATTACCCAAG
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ATATTGGCAGGCGATGCTGAAACCCCTICICTTITCATAAAAAGTGAATGTCATCTTITITTICITITIAAAGAAT
TAAATTTTIGTIGGTATGTCTTITITGITIIGGTICAGGATTATGAGGTICTTGAGTTTTTATAATGIICTICIG
AAAGCCTTACATTTATAACATCATAGTIGIGTAAATTTAAAAGAAAAATTCGTGAGGTTCTAATIATTITICT
TTTATAAAGTATAATTAGAATGTTTAACIGTITITIIGITTACCCATATTTTICTTIGAAGAATITACAAGATIG
AAAAAGTACTAAAATTIGITAAAGTAAACTATCTITATCCATATTATITCATACCATGTAGGTIGAGGATTTIT
TAACTTITTGCATCTAACAAATCATCGACTITAAGAGAAAAAATCTTACATCGTAATAACACAAAGCTATTAT
ATGITATTTCTAGGTAACTCCCTITIGIGICAATTATATITCCAAAAATGAACCTTTAAAATGCTATGCAA
AATTTTGTICTATATATATTTGIGTIGAGGAGGAAATTCATAACTTICCTCAGATTTTICARAAGTATTTITTA
ATGCAAAAAATGTAGAAAGAGTITTAAAACCACTAAAATAGATTGATIGTTICTTICARAACTAGGCAAAACAAC
TCATATGTTAAGACCATITTICCAGATIGCGAAACACAAATCTICTTAGGAAGTTAATAAGTAGATTICATATC
ATTATGCAAATAGTATTGTGGGTTITGTAGGTTTTTAAAATAACCTITTTTTGGGGAGAGAATTIGTCCTCT
AATGAGGTATTGCGAGTGGACATAAGAAATCAGAAGATTATGGCCTAACTGTACTCCTTACCAACTCIGGE
CATGCTGAAAGTTAGICACTCITACTGATITCTCAATTCTCTCACCTITGARAGTAGTAARAATATCTITTCC
TGCCAATTGCTICCTTTGGGTCAGAGCTIATTAACATCTITICAAATCAAAGGARAGAAGARAGGGAGAGG
AGGAGGAGGGAGGTATCAATTICACATACCTITICTICCTICITTATCCICCACTATCATGAATTICATATIATG
TTTCAGCCATGCAAATCTITTTTACCATGAAATTTICTTCCAGAATTITCCCCCTTTGACACAAATTCCATG
CATGTTTCAACCTTCGAGACTCAGCCAAATGTCATTTICTGTAAAATCTTCCCTGAGTCTTCCAAGCAGTA
ATTTGCCTTCTCCTAGAGTTTACCTIGCCATTTTIGIGCACATTITGACGTTACAGTAGCATGTITATITTACAA
TTGTIGACTCTCCTGGCGAGTCTGGGAGCCATATAAAGTGGTCAATAGTGTTITGCTGACTGAGAGTTGAATG
ACATTTTICTCICTGICTIGGTATTACTGIAGATTIICGATCATTCTITGGTITACATITCTGCATATTICIG
TACCCATGACTITATCACTTICTITCTICCCATGCTIITATCTCCATCAATTATCTTCATTACTTITITAAATTT
TCCACCTTTGCITCCTACTTIGTGAGATICTICTICCCTITTACTGACTATAACATAGAAGAATAGAAGTGTAT
TTTATGIGTCTTAAGCGACAATACTTITAGATTICCTIGTITCTAAGTTITTAAACTGAATGCGAATGGAATATTA
TTICICTCCCTAAGCAAAATTCCACAAAACAATTATTTICTTATGTITATGTAGCCTITAAATTGITTIGTIA
CTGTAAACCTCAGCATAAAAACTTIICTICATTTICTAATTITCATTICAACAAATATTIGATIGAATACCTGGT
ATTAGCACAAGAAAANATGTGCTAATAAGCCTTATGAGAATTITGGAGCTGAAGAAAGACATATAACTCAGG
AAAGTTACAGTCCAGTAGTAGGTATAAATTACAGTIGCCTIGATAAATAGGCATTTTAATATTITCGTACACTC
AACGTATACTAGGTAGGTGCAAAACATITACATATAATTITTACTGATACCCATGCAGCACAAAGGTACTA
ACTTITAAATATTAAATAACACCTTTIATGIGTICAGTIAATICATTTGCATTAAATCTTATTGAARAAGGCTTIT
CAATATATTITTCCCCACAAATGTICATCCCAAGAAAAAAGTATTTITAACATCTCCCAAATATAATAGTTA
CAGGAAATCTACCTICIGIGAGAGIGACACCICICAGAATGAACTGTIGTIGACACAAGAARAATGAATGTAGG
TCTATCCAAAAAAANCCCCAAGAAACAARAAACAATATTATTAGCCCTTTATGCTTAAGTGATGGACTICAG
GGAACAGTTIGATGTIGIGATCATTIITATTATCTGATTICTTIGTITACTITGAATTAARACCAATATTTITIGATG
ATATAAATCATTITCCACCAGCATATATTITAATTTCCATAATAACTTITAAAATTTTICTAATTTICACTCAAC
TATGAGGGAATAGAATGTIGGTIGGCCACAGGTTTIGGCTTITITGTTAAAATGTTTIGATATCTICGATGTIGAT
CTCTGTCIGCAATGTAGATGTICTAAACACTAGGATTTAATATTITAAGGCTAAGCTTTAAAAATAAAGTAC
CTTTTTAAAAAGAATATGGCTTCACCAAATGGAAAATACCTAATTTCTAAATCTTTTTCTCTACAAAGTC
CTATCTACTAATGTCICCATTACTATTTAGTCATCATAACCATTATCTTICATTITACATGTCGTIGTICTT
TCIGGTAGCTCTAAAATGACACTARAATCATAAGAAGACAGGTTACATATCAGGARAATACTTGAAGGTITAC
TGARATAGATTCTTGAGTITAATGARAATATTTTCTGTAARAAGGTTI TGAAAAGCCATTTGAGTICTARAGC
ATTATACCTCCATTATCAGTAGTTATGIGACAATIGTGIGIGTGTIITAATGTTTAAAGATGTICGCACTTIT
TTAATAAGGCAATGCTATGCTATTTITIICCCATTITAACATTAAGATAATTTATTGCTATACAGATGATAT
GGARAATATGATGAACAATATTIITTIITTGCCAAAACTATGCCTTGTAAGTAGCCATGGAATGTCAACCTGT
AACTTAAATTATCCACAGATAGTCATGIGITIGATGATGGGCACTGTGGAGATAACTGACATAGGACTGT
GCCCCCCTTICTICTGCCACTTACTAGCTGGATGAGATTAAGCAAGTICATTTAACTGCTICTIGATTAAACCTG
CCTTTCCCAAGTGCTITIGTAATGAATAGAAATGGAAACCAAAAANAACGTATACAGGCCTITCAGARATAG
TAATTGCTACTATTTTGITTICATTAAGCCATAGTITCTIGGCTATAATTTTATCAAACTCACCAGCTATAT
TCTACAGTGAAAGCAGGATTCTAGAAAGTICTCACTIGTTTITATTTATGTCACCATGTIGCTATGATATATTIT
GGTTGAATTCATTIGARATTAGGGCTGGAAGTATICAAGTAATTICTITCIGCTGAAAARATACAGTIGTTT
TGAGTITTAGGGCCTGTITITATCAAAGTICTAAAGAGCCTATCACTICTTCCATTGTAGACATTTITAARAATA
ATGACACTGATTITTAACATTITITAAGTIGICTITIITTAGAACAGAGAGCCTGACTAGAACACAGCCCCICCA
AAAACCCATGCTCAAATTATTITITTACTATIGGCAGCAATTICCACAAAAGGGAACAATGGGTITTAGAAATTA
CAATGAAGTCATCAACCCAAAAANACATCCCTATCCCTAAGAAGGTTATGATATARAATGCCCACAAGAAA
TCTATGICTIGCITTAATCTGICTITITATIGCTITIGGAAGGATGGCTATTACATTTITAGITTIIIGCIGIG
AATACCTGAGCAGTTTCTCTICATCCATACTTATCCTITCACACATCAGAAGTCAGGATAGAATATGAATCA
TTTTAAAAACTITTACAACTCCAGAGCCATGTGCATAAGAAGCATICAAAACTTGCCAAAACATACATTT
TTTITITICAAATTTAAAGATACTICTATTITIIIGTATICAATAGCTCAACAACTGTGGTCCCCACTGATARAAGT
GAAGTGGACAAGGAGACAAGTAATGGCATAAGTTIGTITTITTCCCAAAGTATGCCTIGTITICAATAGCCATTG
GATGTGGGAAATTTCTIACATCICTIIAAAATTTTACAGAAAATACATAGCCAGATAGTCTAGCAAAAGTTC
ACCAAGTCCTAAATTGCTITATCCTTACTIICACTAAGTCATGAAATCATTTITAATGAAAAGAACATCACCT
AGGTITTTIGTGGITTICTTITTITIICTTIATICATGGCIGAGTGAAAACAACAATCTCTGTITTICTICCCTAGCAT
CTGTGGACTATTTAATGTACCATTIATTCCACACTCTATGGTCCTTACTAAATACAAAATTGAACAAAAAG
CAGTAAAACAACTGACTCTTCACCCATATTATAAAATATAATCCAAGCCAGATTAGTCAACATCCATAAG
ATGAATCCAAGCTGAACTGGGCCTAGATIATTIGAGTTCAGGTTGGATCACATCCCTATTIATTIAATAAAC
TTAGGAAAGAAGGCCTTACAGACCATCAGTITAGCTIGGAGCTAATAGAACCTACACTTICTAAAGTTICGGCC
TAGRATCAATGTIGGCCTTAARAGCTGAAAAGAAGCAGGARAGAACAGTTTTCTTCAATAATTTIGTCCACC
CTGTCACTGGAGAAAATTITAAGAATTTGCGGGTGTTGGTAGTAAGTTAAACACAGCAGCTIGTICATGGCA
GAAATTATTCAATACATACCTICICTGAATATCCTATAACCAAAGCAAAGAAAAACACCAAGGGGTTTGT
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TCTCCICCTTGGAGTTGACCTCATTICCAAGGCAGAGCTCAGGTCACAGGCACAGGGGCTGCGCCCAAGCT
TGTICCGCAGCCTITATGCAGCTGTIGCAGICTIGGAAGACTGTIGCAGGACTGCTGGCCTAGICCCAGAATGT
CAGCCTCATTTTCGATTITIACTGGCICTIGTTGCTGTATGTCATGCTGACCTTATTIGTTAAACACAGGTTT
GTITTGCTTITTTTCCACICATGGAGACATGGGAGAGGCATTATTTITTAAGCTGGTTGAAAGCTITTAACCG
ATAAAGCATTITITAGAGAAATGTGAATCAGGCAGCTAAGAAAGCATACTCTGTICCATTACGGTIAAAGAAA
ATGCACAGATTATTAACTCTIGCAGTIGIGGCATTAGTIGICCIGGTCAATATTCGCGATAGATATGAATAAAA
TATTTAAATGGTATTGCTAAATAGTTITICAGGACATATGCTATAGCITATTITTITATTATCITITIGAAATIG
CTCTTAATACATCAAATCCTGATGIATTICAATTTATCAGATATAAATTATTCTARATGAAGCCCAGTTAA
ATGITTITTGTICITGTICAGTTATATCGTITAAGTITCIGATCTCTITTGICTATGACGTITACTAATCTGCATT
TTTACTIGTTATGAATTATTTTAGACAGCAGTGGTITITCAAGCTTTTIGCCACTAAAAATACCTITITATTIT
CTCCTCCCCCAGAAAAGTCTATACCTTGAAGTATCTATCCACCAAARCTGTACTTCTATTAAGAAATAGTT
ATTGTIGTTTTCITAATGTITTIIGTITATICAAAGACATATCAATGAAAGCTGCTGAGCAGCATGAATAACAA
TTATATCCACACAGATTIGATATATTITIIGIGCAGCCTTAACTTGATAGTATAAAATGTCATTICGCTTITTIA
AATAATAGTTAGTCAATGGACTITCTIATCATAGCTITCCTAAACTAGGTTAAGATCCAGAGCTITGGGGTIC
ATAATATATTACATACAATTAAGTTATCITTITITICTAAGGGCTTTAAAATTCATGAGAATAACCAAARAAG
GTATGTGGAGAGTTAATACAAACATACCATATTICTITGTTGARACAGAGATGTIGGCICIGCTIGTIICTICCA
TAAGGTAGAAATACTTTCCAGAATTTGCCTAAACTAGTAAGCCCTGAATTTGCTATGAT TAGGGATAGGA
AGAGATTTTCACATGGCAGACTITTAGAATTCTITCACTTITAGCCAGTAAAGTATCTCCTTITGATCTIAGT
ATTCTIGTIGTATTITTAACTTTIICTGAGTIIGIGCATGTTTATAAGAARAATCAGCACAAAGGGTITAAGTTA
AAGCCTTTTTACTGAARATTTGAAAGAAACAGAAGAAAATATCAAAGTTICTITIGTATTITTIGAGAGGATTAA
ATATGATTTACAAAACTTACATGGAGGGCTICICTAAAACATTAAATTAATTATTTITITTGTITGAAAACGTCT
TACTTTAGGCATCATTTTATICCTCAGCAACTAGCTGTGAAGCCTITACTGTGCTGTATGCCAGTCACTC
TGCTAGATTGTGGAGATTACCAGTIGTTICCCGICTICTCCGAGCTTAGAGTTGGATGGGGAATAAAGACAG
GTAAACAGATAGCTACAATATTIGTACTGIGAATGCTTATGCTGGAGGAACGTACAGGGAACTATTGGAGCA
CCTAAGAGGAGCACCTIACCTTIGAATTTAGGGGTTAGCAGAGGCATCCTGAAAAAAGTCAAAGCTAAGCCA
CAATCTATAAGCAGTITITAGGAATTAGCAGAACGTGCGTGGTGAGGAGATGCGCCAAAGGCAAGAAGAGAAGA
GTATTCCAAACAGGAGGGATTCCAAAGAGAGAAGAGTATCCCAAACAACATTITGCACAAACCIGATGGGG
AGAGAGAATGTGGGGCTGGGGATGGATGATGAGACTGAAGAAGAAAGCCAGGTCTAGATAATCAGTGGCCT
TGTACACCATGITAAAGAGTGTAGACTIGATTICTIGTITGTAAACAGGAAAGCAGCACAATTICATATGAATA
TTTTAGAAGACTCCCACTGGAATATGGAGAATAAAGTTIGGAGATGACTAATCCTGGAAGCAGGCGAGAACA
TTTITGAGGAAGTTGCACTATITIGGIGAAAATGATGATCATAAACATGAAGAATIGTAGGTIGATCATGA
CCTCCTCTICTAATTTITICCAGAAGGCGTITTITIGGAAGATATAACATAGCGAACATTIGACAGGACTGACGARAAGG
AGATGAAATACACCATATAAATTGTICAAACACAAGGCCAGATGTCTAATTATTTTIGCTTATGIGTTGAAA
TTACAAATTTTTICATCAGGAAACCAAAAACTACAAAACTTAGTTTICCCAAGTCCCAGAATTCTATCTGT
CCARACAATCTGTACCACTCCACCIATATICCCTACCTTTIGCATGTICTIGTICCAACCTCARAGTCCAGGTCT
ATACACACGGGTAAGACTAGAGCAGTICAAGTTTCAGAAAATGAGAAAGAGGAACTGAGTTIGIGCTGAAC
CCATACAAAATARAACACATTCTITTIGTATAGATTCTTGGAACCTCGAGAGGAATTCACCTAACTCATAGGT
ATTTGATGGTATGAATCCATGGCTGGGCICGGCTITTAAAAAGCCTITATCTGGGATTCCITCIATGGAAC
CAAGTTCCATCAAAGCCCATTTAAAAGCCTACATTAAAAACAAAATTICTTIGCTGCATTIGTATACAAATAA
TGATGTCATGATCAAATAATCAGATGCCATTATCAAGTGGAATTACAAAATGGTATACCCACTCCARAAA
AAAAAANAAAGCTAAATTCTCAGTAGAACATTIGTGACTICATGAGCCCTCCACAGCCTTGGACCTGAGGA
GGGAGCACTGGTGAGCAGTAGGTTGAAGAGAAAACTTGGCGCTTAATAATCTATCCATGTITTITITTICATCT
AAAAGAGCCTICTTITTTGGATIACCTTATTICAATITCCATCAAGGAAATTIGTTAGTTCCACTAACCAGAC
AGCAGCTGGGAAGGCAGAAGCITACTGIATGTACATGGTAGCTGTIGGGAAGGAGGTTTCITICICCAGGT
CCTCACTGGCCATACACCAGTICCCITGTITAGTTATGCCTGGTCATAGACCCCCGTITIGCTATCATCICATA
TTTAAGICTTTIGGCTTGIGAATTTATCIATTICTITCAGCTICAGCACTGCAGAGTGCTGGGACTTTGCTA
ACTTCCATTTCITGCTGGCTTAGCACATICCTICATAGGCCCAGCTICTTTICTCATCTGGCCCIGCTICIGGE
AGTCACCTTGCCCCTTCAGGAGAGCCATGGCTITACCACTIGCCTGCTAAGCCTCCACTCAGCTGCCACCAC
ACTAAATCCAAGCTTICTCTAAGATGTIGCAGACTITACAGGCAAGCATAAAAGGCTTGATCTICCTIGGAC
TTCCCITTACTIGTCTGAATCICACCTCCITCAACTTTICAGTCTCAGAATGTAGGCATTIGICCICITIG
CCCTACATCTTICCTIICIICTGAATCATGAAAGCCTICTCACTTICCICITGCTATGTIGCIGGAGGCTTICTGT
CAGGTTTTAGAATGAGTIICTCATCTIAGTICCTAGTAGCTTITTIGATGCTITAAGTCCACCTITTAAGGATACC
TTTGAGATTTAGACCATGTTTIITCGCTIGAGAAAGCCCTAATCTCCAGACTTGCCTITTCIGTIGGATITCA
AAGACCAACTGAGGAAGTICAAAAGCTGAATGITGACTTIICTITTGAACATTITCCGCTATAACAATTCCAAT
TCTCCICAGAGCAATATGCCTGCCTCCAACTGACCAGGAGARAGGTICCAGTGCCAAAGAGAARAANCACAA
AGATTAATTATTITCAGTTGAGCACATACITTICAAAGTGGTITGGGTIATTCATATGAGGTITICIGTICAAG
AGGGTGAGACTCTTCATCTATCCATGIGIGCCTIGACAGTITCTICCIGGCACTGGCTGGTAACAGATGCAAA
ACTGTAAAAATTAAGTGATCATGTATITIAACGATATCATCACATACTTATTITTICTATGTAATGTTITAA
ATTTICCCCTAACATACTITGACTGITIIGCACATGGTAGATATTCACATTITITTITIGTIGTIGAAGTTIGATG
CAATCTTCAAAGTTATCIACCCCGITGCTITATTAGTAAAACTAGTIGTITAATACTTIGGCAAGAGATGCAGG
GAATCTTTICTCATGACTICACGCCCIATITAGTTATTAATGCTACTACCCTIATTITGAGTAAGTAGTAGGT
CCCTAAGTACATTGICCAGAGTITATACTITTAAAGATATTITAGCCCCATATACTTICTITIGAATCTAAAGTC
ATACACCTTGCTICCTICATTTICIGAGTGGGAAAGACATTTGAGAGTATGTTGACAATTGTICTGAAGGTTT
TTGCCAAGAAGCGTGAAACTGTICCTTITCAICTIGTIGIATGCCTIGGGGCTGGCTCCCTGGCAGTGATGGGGTIG
ACAATGCAAAGCTGTAAAAACTAGGTGCIAGTIGGGCACCTAATATCATCATCATATACTTIATITTICAAGC
TAATATGCAAARATCCCATCTCTIGTTTTTAAACTAAGTGTAGATTTCAGAGARAAATATTTIGTGGTTCACA
TAAGAAAACAGTICTACTCAGCITGACAAGTIGTITITATGTITAAATTICGCTGGTGGTTITGAAATGAATCATC
TTCACATAATGTITTTCTITAAAAATATICTIGAATTITAACTCTAATTICTTGTTATTICTGTGTGATAATAAA
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TTACATTTACTITGTICCATATITGCTCCIATGCTICTAGGCTCGTGCACAACAAACACAGTIGTIGGGCCCTIT
ACCCTAGAAGCCAACTTCTCATGACCTITIICTICTATICTCCAGAATCCATGCAGTGGGAATGAAGGTARAAG
AAGGTTTTCATGGGATCCAGCTGAGAGCTICTACGGGGAARATGGATCTGAGGAGCCATGTIGCTCCATCTC
TTTTATTTTACAGGTAGAGACTAGGGGTIATAGAGTIGAGGTGAATTACCGCAGTCGACCCACACATTIGITIGGE
CAGACCTAGGATTAGAACTCTIGICITCCIGGTTCCCAGCTTIGGTGCTITTTGAAAGCATACTTIGCTIGCTTT
CTTACCGGCCTGGIGICIGCCACTITGGGACAGAGTGTGGACTTGCTCACCTIGCCCCATTITCITAGGGAT
TCTICATTCTGTICTTTCAGCAAGAATATICTITATTICTGGAAAGAACCACATACCACAGCATTICIGGCIGAG
CATAAGGAAGATTGICIIGGGGATICTGACTTAGCTCACGTATAGTCGGCTATGATGAATTICAGIGICTTAT
TTTTITGCATATGTATATITTTAGTICTAATATTGCCIGGGTGTCTGAGCAAGTCTAGATGAATTITAATTGC
TCTCATTTTTCCCCTGCCCCTICTTCCTITIIGGICICICTITITTAGGAAATGTTTITTICTITTICAACATTICGTTIT
CATTCATTATTTACICATTCGGCCAACCAACATTTATTGAGTGCCTICCCTIGTATCAGGGACAGGGGCTT
ACAAAGTAGAATTTGATCCCACCTCTGCCCTCAGTAGCTICAGTGTICTAATGGAGGTAGTGATCITCATTA
AGCGTCGCCAGATACTGTGCTAGCTIGCICIGCCTIGTITCICTICTCGCTTGTITCCTCACACACTIGAGAAGG
CCGAAGCTGATTCATAGCTTGGAAGGCAGGGGCCTTGGATTTGAACCCAGGCCTGACCAATGGCAGAACC
TATCAGATGTGIGGACAGATGACATTGCCITICTITCTTTGGATATATCAAAATCAGCCAGCAGGCAGGA
ACTCCCATTTTGAGCAAGCAATGTCCAGCGAATGATAGGGTATACAGAGACGGAACAGGAGATGCCCCCTIGA
CTTCCAGCATGTGICIGATGGACATCCAGGCTGCAGGCATCATGGTGCTIGICTAGAGAGATGAGCCAGGT
GCCCAGAGCCCATGGGCCAATGCTIGCCCITTICTTGAGCATGCCAAACAAAGCGCGTTIGETIGTGITAGAGGC
ACAGTCTCCTCCACTCTAAGTAAAAATCAGCATGAGTCCTAGCCCACATTTCCCTAGTGAGTACACCAAA
GATATCTATGAACTGGCAGTICATCAGTGACTICCTAAGGTTCCGGARAATGCATCICTITACTICAGGAGTAA
GCAATGATGTGCCTIGCGGCTTTACGAGTICTCACAGAATGACTTTICTIGGACCCAAATGTITTTITCTIGCTT
CAGGACTGTIGAAGGCCTIIATTIGTITICGCICTGCCACCAAGGTGACCGCTGATGTCATCAACGCAGCTGAGA
AACTCCAGGTGGTGGCCAGGGCTGGCACAGGTIGTGGACAATGTGGATCTGGAGGCCGCAACAAGGAAGGG
CATCTTGGITATGAACACCCCCAATGGGAACAGCCTCAGTGCCGCAGAACTCACTIGTIGGAATGATCATG
TGCCTIGGCCAGGCAGATTICCCCAGGCGACGGCTTICGATGAAGGACGGCAAATGCGAGCGGAAGAAGTTCA
TGGGAACAGAGCTGAATGGARAGACCCTIGGGAATICTTIGGCCTGGGCAGGATTGGGAGAGAGGTAGCTAC
CCGGATGCAGTCCTTIIGGGATGAAGACTATAGGGTATGACCCCATCATTTICCCCAGAGGTICTICGGLCCTCC
TTTIGGIGTTCAGCAGCTGCCCCTGCAGGAGATCTGGCCICTICTGTIGATTTCATCACTGTGCACACTCCIC
TCCTGCCCTCCACGACAGGCTTIGCTGAATGACAACACCTTTGCCCAGTGCAAGAAGGGGGTGCGTGIGGET
GAACTGTGCCCCTGGAGGGATCGICGGACCAAGGCGCCCTGCTCCGEGCCCTGCAGTICTIGGCCAGTIGTIGEC
GGGGCTGCACTGGACGTIGTTTACGGAAGAGCCGCCACGGGACCGGGECCTTIGGTGGACCATGAGAATGTCA
TCAGCTIGTCCCCACCTGGGTGCCAGCACCAAGGAGGCTCAGAGCCGCTGTIGGGGAGGARATTIGCTGITCA
GTTCGTGGACATGGTICAAGGGGAAATCTICTCACGGGGGTTCGTGAATCGCCCAGGCCCTITACCAGTGCCTTIC
TCTCCACACACCAAGCCTITGGATTGGICIGGCAGAAGCTICTIGGGGACACTGATGCGAGCCTGEGCTGGGET
CCCCCARAAGGGACCATCCAGGTIGATAACACAGGGAACATCCCTGAAGAATGCTGGGAACTGCCTAAGCCC
CGCAGTCATTGTCGGCCICCTGAAAGAGGCTTCCAAGCAGGCGGATGTGAACTIGGTGAACGCTAAGCTG
CTGGTGARAAGAGGCTGGCCTCAATGTCACCACCTCCCACAGCCCTGCTGCACCAGGGGEGGCAAGGCTTCG
GGGAATGCCTCCTGGCCGTIGGCCCIGGCAGGCGCCCCTTACCAGECTIGTIGCGGCTTGGTICCAAGGCACTAC
ACCTIGTACTGCAGGGCGCTCAATGGAGCIGICTITCAGGCCAGAAGTGCCTCTCCGCAGGGACCTIGCCCCIG
CTCCTATICCGGACTICAGACCICIGACCCTGCAATGCTGCCTACCATGATTIGGCCICCTIGGCAGAGGCAG
GCGTGCGGCTGCTGICCTACCAGACTTCACTGGTGTCAGATGGGGAGACCTGGCACGTICATGGGCATCTC
CTCCTTGCTGCCCAGCCIGGAAGCCTGGAAGCAGCATGTGACTGAAGCCTTICCAGTTICCACTICTAACCT
TGGAGCTCACTGGTCCCTIGCCICTGGGGCTITTITCTIGAAGAAACCCACCCACTGTGATCAATAGGGAGAGA
AAATCCACATTCTTGGGCTGAACGCGAGCCTCTGACACTIGCTTACACTGCACTCTGACCCTIGIAGTACAG
CAATAACCGTCTAATAARAGAGCCTACCCCC

BE904476 CAAACAARAACAGCCAAGCTTITCIGCCAAARAAGATGACTGAGAAGACTGT TAAAGCARAAAGCTCTGTT 133
CCTGCCTCAGATGATGCCTATCCAGAAATAGAAAAATTCTTTICCCTICAATCCTICTAGACTTITIGAGAGTT
TTGACCTGCCTGAAGAGCACCAGATTGCGCACCTCCCCTITGAGTGGAGTGCCTCTCATGATCCTITGACGA
GGAGAGAGAGCTTGAARAGCTGITICAGCTGGGCCCCCCTTCACCTGTGAAGATGCCCICTCCACCATGG
GAATCCAATCTCTTGCAGTICTICCTIICAAGCATTICTGTCGACCCTGCATGTITGAATTIGCCACCIGTITIGCT
GTGACATAGATATTTAAATTTICTITAGTGCTTCAGAGTCTGTGTGTATTTGTATTAATARAGCATICTITTA
ACAGAAAAAAAAAANAAANANARARANAAAAANAANANANAAARNAAANNAGGCGGGGGAGACACARAAR
GAATTCCCCAACAGGGGGCCACAACATAATCAGAGGATATCACACAAGATCTICICGGCGCACCAACGCGACG
GGGGCCCCAAATAAGGCGAGAGACCCAGAATCACAACAGCCAAGACACGGTGGACACGACGGAAACAAACA
CACAGCCCAGACACGGGGGCAAACACGCGCGCACACCGCGGACACCATGCGACARAGCAGACACCACCCA
CAAAACAACACCGCGCGAGGGGGAAGAACAACAAAACAAGTGCGCAAACAGAACACAACCACAGAANGAGA
AAAATTAAAACGGCCCCCAAGACGGCGACAACACAACAAAACAACCACTACAGAGCGCTCAACAGCCGAG
TAAAAACACAACAACGGACAACTAACACACAAAGGAATGAAACAAAGCGGGGCCACACACCGACACCGGA
AATCCGGCGAACAACTCACACCGAGCGAGGGTICCCAGACAACAAATACACAGACAACGAAACCGAGAAAC
AAGACCAGCAAGACGAGCAGGCAARAAGACAAACAAGACAGAGGAGACGACGACGAACGCARAGGACAAGA
GGACACAACGACGCGAGGAGCGAGAGCGAGAGGAAGAGACAACAAARAAGACACARAAGAACAACAAGCAA
GCAGCGAAGAACGACACACAACCACACGAGACAGCAGGAGCAGAGGCGGAGAAAACACAACGAGCAAGCC
AAGACCAAGAGAGGAGAACAAAATAAANAAATACGAGAGCAGGCGGACGAGAGCACGAGACGAACAGACA
AACGGGAATCAGAAGCATAACGATCCGCCGACGCGAACAACN

AK123010 GTGCACCCTIGTCCCAGCCGTCCTIGICCTIGGCTGCTCGCTCTGCTTICGCTGCGCCTCCACTATGCICICCC 134
TCCGTIGTCCCGCTCGCGCCCATCACGGACCCGCAGCAGCTGCAGCTICTCCGCCGCTGAAGGGGCTCAGCTT
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GGTCGACAAGGAGAACACGCCGCCGGCCCTGAGCGGGACCCGCGTICCTGGCCAGCAAGACCGCGAGGAGG
ATCTITCCAGGAGAAAACCCCCGCCGCTITIIGICATCTITICCCCATCGAGTACCATGATATCIGGCAGATIGTA
TAAGAAGGCAGAGGCTTCCTTITGGACCGCCGAGGAGGTGGACCTICTCCAAGGACATTCAGCACTGGGAA
TCCCTGAAACCCGAGGAGAGATATTTTATATCCCATGTITICTIGGCTITCTTITGCAGCAAGCGATGGCATAG
TAAATGAAAACTTGGTGGAGCGATTITAGCCAAGAAGTTICAGATTACAGAAGCCCGCTGTITCIATGGCTIT
CCAAATTGCCATGGAARACATACATTCTIGAAATGTATAGTCTTICTITATTGACACTTACATAARAGATCCC
AAAGAAAGGGAATTTCTCTTICAATGCCATTGAAACGATGCCTTGTIGTCAAGAAGAAGGCAGACTGGGCCT
TGCGCTGGATTGGGGACAAAGAGGCTACCTATGGTGAACGTGTTGTIAGCCTTITGCTGCAGTGGAAGGCAT
TTICTITTTCCGGTTCTTITGCGTICCGATATICTGGCTCAAGAAACGAGGACTGATGCCTGGCCICACATTIT
TCTAATGAACTTATTAGCAGAGATGAGGCITTACACTGTIGATTTTIGCTTGCCTGATGTTCAAACACCTGGE
TACACAAACCATCGGAGGAGAGAGTAAGAGAAATAATTATCAATGCTGTTCGGATAGAACAGGAGTTICCT
CACTGAGGCCTTGCCIGIGAAGCTCATIGGGATGAATTGCACTCTAATGAAGCAATACATTGAGITIGTIG
GCAGACAGACTTATGCIGGAACTGGGTITITAGCAAGGTTTTCAGAGTAGAGAACCCATTITIGACTTITATGG
AGAATATTTCACTGGAAGGAAAGACTAACTTICTITGAGAAGAGAGTAGGCGAGTATCAGAGGATGGGAGT
GATGTCAAGTCCAACAGAGAATTICITTTACCTTIGGATGCTGACTTICTAAATGAACTGAAGATGTIGCCCTT
ACTTIGGCTGATTITTITTITITTIICCATCTICATAAGAAAAATCAGCTGAAGTGTTACCAACTAGCCACACCAT
GAATTGTCCGTAATGTITCATTAACAGCATCTTTAAAACTGTGTAGCTACCTCACAACCAGTCCTIGTCTGT
TTATAGTGCTGGTAGTATCACCTITITGCCAGAAGGCCTIGGCTGGCIGTGACTTACCATAGCAGTGACAAT
GGCAGTCTTIGGCTTITARAGTGAGGGGTGACCCTTTAGTGAGCTTAGCACAGCGGGATTAAACAGTCCTTIT
AACCAGCACAGCCAGTTAAAAGATGCAGCCTCACTIGCTICAACGCAGATTTTAATGTTTACTIAAATATA
AACCTGGCACTTITACAAACARATAAACATTIGTITTIGTACTCACAAGCGCGATAATAGCTTGATTIIATTIGGT
TTCTACACCAAATACATICTICCTIGACCACTAATGGGAGCCAATTCACAATTCACTAAGTGACTAAAGTAA
GITAAACTTIGIGTAGACTIAAGCATGTAATTTTTAAGTTTTATTTTAATGAATTAAAATATTTGTTAACCA
ACTTTAAAGTCAGTCCTGTGTATACCTAGATATTAGTCAGTTGGTGCCAGATACGAAGACAGGTITIGTIGTTIT
TTATCCIGTGGCTTGTGTAGTIGTICCTGGCATTICTICTIGCCCCCTCTIGAGTAGAGTGTITGTGGGATAAAGGA
ATCICTICAGGGCAAGGAGCTICTTAAGTIIAAATCACTAGAAATTTAGGGCGTGATCTIGGGCCTICATATGT
GTGAGAAGCCGTTTICATITTATIICTICACTGTATITTICCTCAACGTCTGCGTIGATGAGAAAAAATTICTTG
AAGAGTTTTCATATGTGGGAGCTAAGGTIAGTATTIGTAAAATTTCAAGTCATCCTTAAACARAARATGATCCA
CCTAAGATCTTGCCCCIGTTAAGTGGTGAAATCAACTAGAGGTGGETICCTACAAGTTIGTITCATTICTAGTT
TTGITIGGTGTAAGTAGGTIGIGTGAGITAATTCATTTATATTTACTATGTCTGTTAAATCAGAAATTTT
TTATTATCTATGTITICTTICTAGATTTITACCIGTIAGITCATACTTCAGTCACCCAGTGTICTIATICTIGGCAT
TGICTAAATCTGAGCATIGTICTIAGGGGGATCTTAAACTTTAGTAGGAAACCATGAGCTGITAATACAGTT
TCCATTICAAATATTAATTITCAGAATGAAACATAATTTTITITITTITIITTITITIGAGATGGAGTICICGCTICT
GTTGCCCAGGCTGGAGTGCAGTIGGCGCGATTTTGGCTCACTGTAACCTCCATCTCCTGGGTTCAAGCAAT
TCTICCIGTICTCAGCCTCCCTAGTAGCTGGGACTGCAGGTATGTGCTACCACACCTGGCTAATTITITTGTAT
TTTTAGTAGAGATGGAGTITTCACCATATIGGTICAGGCTIGGTICTTGAACTCCTGACCTCAGGTIGATCCACC
CACCTCGGCCTCCCARAAGTGCTGGGATTGCAGGCGTGATAAACAAATATTCTTAATAGGGCTACTTTGAA
TTAATCTGCCTTITATCTITGGCGAGAAGAAAGCTGAGACATIGCATCAAACGATGATGAGAGATAAATGTIG
ATCTITTTGGCCCCATTTGTTAATTGTATICAGTATTTGAACGTCGICCTGTTITATIGTITAGTIITITICITICA
TCATTTATTGTATAGACAATTTITTAAATCTCTGTAATATGATACATTTTCCTATCTTTTAAGTITATTIGTT
ACCTAAAGTTAATCCAGATTATATGGTICCITATATGTGTACAACATTAAAATGARAAGGCTITICICTIGCA
TTGIGAGGTACAGGCCGAAGTIGGAATCAGGTTTITAGGATICTGICTCTCATTAGCTGAATAATGTGAGG
ATTAACTTCTGCCAGCTCAGACCATTTICCTAATCAGTIGAAAGGGAAACAAGTATITCAGTICICAARAATT
GAATAATGCACAAGICTITAAGTIGATTAAAATAAAACTGTTCTTATGTICAGTTIT

BC036503

AGCGGGGGCACTCCAGCCCTIGCAGCCTCCGGAGTCAGTGCCGCGCGCCCGCCGCCCCGECGCLITICCIGET
CGCCGCACCTCCGGGAGCCGGGGCGCACCCAGCCCGLAGCGCCGCCTCCCCGLCCGCECCGICTICCGACC
GCAGGCCGAGGGCCGCCACTGGCCGGGEGEGACCGGGCAGCAGCTTIGCGGCCGCGGAGCCGGGCAACGCTG
GGGACTGCGCCTTTITIGICCCCGGAGGTCCCTIGGAAGTTTGCGGCAGGACGCGCGCGGEGAGGCGGCGGAG
GCAGCCCCGACGCTCGCGGAGAACAGGGCGCAGAGCCGGCATGGGCATCGEGCGCAGCGAGGGEGGLCGLC
GCGGGGCAGCCCTGGECGTGCIGCIGGCGCTGGGCELGGCECTTCTGGCCGTIGGGCTCGGCCAGCGAGTA
CGACTACGTGAGCTTCCAGTCGGACATCGGCCCGTACCAGAGCGGGCGCTTCTACACCAAGCCACCTCAG
TGCGTIGGACATCCCCGCGGACCTGCGGCIGTGCCACAACGTGGGCTACAAGAAGATGGTGCTGCCCAACC
TGCTGGAGCACGAGACCATGGCGGAGGICGAAGCAGCAGGCCAGCAGCTGGGTGCCCCTGCTCAACAAGAA
CTGCCACGCCGGCACCCAGGTCTITCCTCTIGCTCGCTCTTCGCGCCCGTCTGCCTGGACCGGICCATCTAC
CCGTGTCGCTGCCTCIGCGAGGCCGTGCGCGACTCGTGCGAGCCGETCATGCAGTTICTIICGGCTICTACT
GGCCCGAGATGCTTAAGTIGTGACAAGTICCCCGAGGGGGACGTCTGCATCGCCATGACGCCGCCCAATGC
CACCGAAGCCTCCAAGCCCCAAGGCACAACGGTGTGTCCTCCCTGTGACAACGAGTTGAAATCTGAGGCC
ATCATTGAACATCTCTIGTIGCCAGCGAGTITITGCACTIGAGGATGAAAATAAAAGCGAAGTGAAAAANGAANATG
GCGACAAGAAGATTGICCCCAAGAAGAAGAAGCCCCTGAAGTTGGGGCCCATCAAGAAGAAGGACCTGAA
GAAGCTIGIGCTGTACCIGAAGAATGGGGCTGACTGTCCCTGCCACCAGCTGGACAACCTCAGCCACCALC
TTCCTICATCATCGGCCGCAAGCTGAAGACCCAGCTACTTIGCTGACGCGCCATCCACAAGTGGCGACAAGAAAR
ACAAGGAGTTCAAAAACTTCATGAAGAAAATGAAAANACCATGAGTGCCCCACCTTTICAGICCGIGTITAA
GIGATTCTICCCGGGGGECAGGGTIGEGGAGGGAGCCTCEGGETGGGGTIGCGGGAGCGGGEGGGEACAGIGCCCCGE
GAACCCGGTGGCTCACACACACGCACTGCGCCTGTCAGTAGTGGACATTTAATCCAGTICGGCTITGTICTT
GCAGCATTCCCGCTCCCITCCCTICCATAGCCACGCTCCAAACCCCAGGGTAGCCATGGCCGGGTAAAGCA
AGGGCCATTTAGATTAGGAAGGTTTTTAAGATCCGCAATGTGGAGCAGCAGCCACTGCACAGGAGGAGGT
GACAAACCATTTCCAACAGCAACACAGCCACTAAAACACAAAAAGCGGGCGATTIGCGCGCGGAAAGTIGAGAGCC
AGCAGCAAAAACTACATTITTIGCAACTIGITGGTIGIGGATCTATTGGCTGATCTATGCCTITCAACTAGAA
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AATTCTAATGATTGGCAAGTCACGTTIGITITITCAGGTICCAGAGTAGITTICTITICTGICTGCTTITAAATGGA
AACAGACTCATACCACACTTIACAATTAAGGTCAAGCCCAGAAAGTGATAAGTGCAGGGAGGARAAAGTGCA
AGTCCATTATGTAATAGTGACAGCAAAGGGACCAGGGGAGAGGCATTGCCTTICTCTIGCCCACAGTICITIC
CGTIGTGATIGTICTTITIGAATCTGAATCAGCCAGTCTCAGATGCCCCARAGTTTICGGTITCCTATGAGCCCGG
GGCATGATCTGATCCCCAAGACATGTIGGAGGGGCAGCCTIGTGCCTIGCCTITIIGIGICAGAARAAAGGAAACC
ACAGTGAGCCTGAGAGAGACGGCGATITICGGGCIGAGAAGGCAGTAGTTTTCAAAACACATAGTTAAAA
AAGAAACAAATGAAAAAANTTTITAGAACAGTCCAGCAAATTIGCTAGTCAGGGTGAATTGTIGARATTGGGT
GAAGAGCTTACGATTICTAATCTICATIGTITITTTICCITTTCACATTTITTAAAAGAACAATGACAAACACCCA
CTTATTTTICAAGGTITIITAAAACAGTICTACATTGAGCATTITGAAACGTGIGCTAGAACAAGGICICCTGA
TCCGTICCGAGGCTGCTTCCCAGAGGAGCAGCTCTCCCCAGGCATTIGCCAAGGGAGGCGGATITICCCIGGE
TAGTGTAGCTGIGTGGCTTTCCTTCCTGRAAGAGTCCGTGGTTGCCCTAGAACCTAACACCCCCTAGCAAA
ACTCACAGAGCTITTCCGITTIIITICTITIICCTIGTAAAGAAACATTICCTTTGAACTIGATIGCCTATGGAT
CAAAGAAATTCAGAACAGCCTGCCIGTCCCCCCGCACTTTTTACATATATITGTITITICATITCIGCAGATG
GAAAGTTIGACATGGGIGGGGTIGTICCCCATCCAGCGAGAGAGTTTAAAAAGCAAAACATCTICTGCAGTTTT
TCCCAAGTGCCCTGAGATACTICCCAAAGCCCTTATGTTITAATCAGCGATGTATATAAGCCAGTITCACTT
AGACAACTTTACCCTTICITGICCAATGTIACAGGAAGTAGTICTAAAAAAAATGCATATTAATTITICTICCC
CCARAGCCGGATTCTTAATTCTCTGCAACACTTTGAGGACATTTATGATTIGTCCCTCTGGGCCAATGCTT
ATACCCAGTGAGGATCGCTGCAGTGAGGCIGTAAAGTGGCCCCCTGCGGCCCTAGCCTCGACCCGGAGGAAA
GGATGGTAGATTCTIGITAACTCTITIGAAGACTCCAGTATGAAAATCAGCATGCCCGCCTAGTTACCTACCG
GAGAGTTATCCTGATAARATTAACCICTCACAGTITAGTIGATCCTIGICCTTTTAACACCTTITITTIGIGGGGT
TCICICTGACCITTCATCGTAAACTGCICCGGACCTTAAGTGATTIGCCTGTAATTITTIGGATCATTAAAA
AATGTGTATATATATTAGCTAATTAGAAATATTCTACTICICTGTIGTCAAACTGAAATTCAGAGCAAGT
TCCIGAGTGCGIGGATCIGGGICTTAGTIICTIGGTIGATTCACTCAAGAGTTCAGTGCTCATACGTAICTIG
CTCATTTTGACAAAGTIGCCTCATGCAACCGGGCCCTCTCTCTGCGGCAGAGTCCTTAGTIGGAGGGGTTTA
CCTGGAACATTAGTAGTITACCACAGAATACGGAAGAGCAGGTGACTGTIGCTGTIGCAGCICTCTIAAATGGG
AATTCTCAGGTAGGAAGCAACAGCTTCAGAAAGAGCTCAAAATAAATTGCGAAATGTGAATCGCAGCIGIG
GGTTTTACCACCGTCIGICTCAGAGTCCCAGGACCTTGAGTGTCATTAGTITACTTITATIGAAGGTITTITAG
ACCCATAGCAGCTTTGTICTCIGTICACATICAGCAATTTCAGAACCAAAAGGGAGGCTICTCIGTAGGCACAG
AGCTIGCACTATCACGAGCCTTIGTTITTIICICCACAAAGTATCTAACAAAACCAATGTGCAGACTGATIGG
CCTGGTCATTGCTCICCGAGAGAGGAGGITTGCCTGTGATTTCCTAATTATCGCTAGGGCCAAGGTGGGA
TTIGTAAAGCTITACAATAATCATICIGCGATAGAGTICCIGGGAGGICCTTIGGCAGAACTCAGTITAAATCT
TTGAAGAATATITGTAGTITATCTTAGAACGATAGCATGGGAGGTGAGGATTICCAAAAACATTTIATTITIA
AAATATCCTGTGTAACACTTIGGCTICTITIGGTACCTGTIGGGTTAGCATCAAGTTICTCCCCAGGGTIAGAATTIC
AATCAGAGCTCCAGTTITGCATITGGATGIGTAAATTACAGTAATCCCATTTCCCAAACCTAARAATCTIGTT
TTICTICATCAGACTCTGAGTAACTGGTIIGCTIGIGICATAACTTCATAGATGCAGGAGGCTICAGGTGATCT
GTTTGAGCAGAGCACCCIAGGCAGCCTGCAGGGAATAACATACTGGCCGTTICTGACCTIGTITGCCAGCAGA
TACACAGGACATGGATGAAATTICCCGTITITICCTCTAGTTTICTTCCTGTAGTACTCCTCTTITAGATCCTAA
GTICTCTTACAAAAGCTITIIGAATACIGTGAAAATGTTTITACATTICCATTTICATTIGIGTIIGTITITITTAAC
TGCATTITTACCAGATGTITTIGATGTITATICGCTTATGTTAATAGTAATTCCCGTACGTGTICATTITTATIT
TCATGCTTTTTCAGCCATGTATCAATATICACTTGACTARAATCACTCAATTAATCAAAAAAAANARARR
AN

NM_012319 AGTCCTIGGGCGAAGGGEGGCEGIGETTCCCCGCEGCGEITGCECGCGGECGGTAATTAGTGATTIGICTITCCAG 136
CTTCGCGAAGGCTAGCGGCGCGGCIGCCCEGGETGGCTGCGCEGCGCTGCCCCCGGACCGAGGGGCAGCCAA
CCCAATGAAACCACCGCGTIGTIICGCGCCIGGTAGAGATTTCTCGAAGACACCACGTGGGCCCGITCCGAGC
CCTCTGGACCGCCCGIGIGGAACCAAACCTGCGCGCETGGCCGGGCCETGGGACAACGAGGCCGCGGAGA
CGAAGGCGCAATGGCCGAGGAAGTTATCTIGTAATCTTGATCCTGACCTITTIGCCCICTICTIGTICACAAATCCC
CTTCATGAACTAAAAGCAGCTGCITITCCCCCAGACCACTGAGAAAATTAGTCCGAATTGGGAATCTIGGCA
TTAATGTTGACTITGGCAATTICCACACGGCAATATCATCTACAACAGCTTITICTACCGCIATGGAGAAAA
TAATTCTTTGTCAGTTGAAGGGTTCAGAARAATTACTTCAAAATATAGGCATAGATAAGATTARAAGAATC
CATATACACCATGACCACGACCATCACTCAGACCACGAGCATCACTCAGACCATGAGCGTICACTCAGACC
ATGAGCATCACTCAGACCACGAGCATCACTCTGACCATGATCATCACTCTCACCATAATCATGCTGCTTIC
TGGTAAAAATAAGCGAARAAGCTICTTTGCCCAGACCATGACTCAGATAGTTCAGGTAAAGATCCTAGAAAC
AGCCAGGGGAAAGGAGCTCACCGACCAGAACATGCCAGTIGGTAGAAGGAATGTCAAGGACAGIGTITAGIG
CTAGTGAAGTGACCTCAACTGTIGTACAACACTGTCTCTGAAGGAACTCACTITCTAGAGACAATAGAGAC
TCCAAGACCTGGAAAACTCTTICCCCAAAGATGTAAGCAGCTCCACTICCACCCAGTGTCACATCAAAGAGC
CGGGTGAGCCGGCTGGECIGGTAGGAAAACAAATGAATCTGTGAGTGAGCCCCGAAAAGGCTTTIATGTATT
CCAGAAACACAAATGARAATCCTCAGGAGTGTTTCAATGCATCAAAGCTACTGACATCTCATGGCATGGG
CATCCAGGTTCCGCIGAATGCAACAGAGITCAACTATCTCTGTCCAGCCATCATCAACCAAATTGATGCT
AGATCTTGTCTGATTCATACAAGTGAAAAGAAGGCTGAAATCCCTICCAAAGACCTATTCATTACAAATAG
CCTIGGGTTGGTIGGTTTTATAGCCATTTCCATCATCAGTTITCCTGICICIGCTIGGGGGTTATCITAGTIGCC
TCTICATGAATCCGGTCTITTICAAATTICTICCTIGAGTTTICCTTGTGGCACTGGCCGTTGGGACTTTCGAGT
GGTGATGCTITTTTTACACCTTICTIICCACATTICTCATGCAAGTCACCACCATAGTCATAGCCATGAAGAAC
CAGCAATGGAAATGAAAAGAGGACCACTITTCAGICATCTGTICTICTCAAAACATAGAAGAAAGTGCCTA
TTTIGATTCCACGTGCAAGGGCICTAACACCTCTAGGAGGCCTGTATITTCATGTTICTTGITGAACATGTIC
CTCACATTIGATCAAACAATTTAAAGATAAGAAGAAAAAGAATCAGAAGAAACCTGAAAATGATGATGATG
TGGAGATTAAGAAGCAGTITGTICCAAGTATGAATCTICAACTITCAACAAATGAGCGAGAAAGTAGATACAGA
TGATCGAACTGAAGGCTATTTACGAGCACGACTCACAAGAGCCCTCCCACTTTGATICTCAGCAGCCIGCA
GTCTTGGAAGAAGAAGAGGTCATGATAGCTCATGCTCATCCACAGCGAAGTICTACAATGAATATGTACCCA
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GAGGGTGCAAGAATAARATGCCATTCACATTTCCACGATACACTCGGCCAGTCAGACGATCTCATTICACCA
CCATCATGACTACCATCATATICICCATCATCACCACCACCAAAACCACCATCCTICACAGTCACAGCCAG
CGCTACTCTICGCGAGCAGCTGAAAGATGCCGGCGTCGCCACTCTGCCCTGGATGGTIGATAATGGGTIGATG
GCCTGCACAATTTCAGCGATGGCCIAGCAATTGGTGCTGCTTITTACTGAAGGCTTATCAAGTIGGTITTAAG
TACTIICIGTITIGCTIGIGTICIGICATGAGITGCCTICATGAATTAGGTIGACTTTIGCTGTITCIACTIAAAGGCT
GGCATGACCGTTAAGCAGGCTIGICCTITTATAATGCATTGTCAGCCATGCTGGCCGTATCTITIGGAATGGCAA
CAGGAATTTITCATTIGGICATTATGCTGAAAATGTTITCTATGTGGATATTTIGCACTTACTGCTIGGCTTATT
CATGTATGTITGCTCTGGITGATATGGTACCTGAAATGCTGCACAATGATGCTAGTGACCATGGATGTAGC
CGCTGGGGGTATTICTITITTACAGAATGCTGGGATGCTTITTGGGTITITGGAATTATGTITACTIATTITICCA
TATTTGAACATAAAATCGTGTITCGTATAAATTTICTAGTTAAGGTITAAATGCTAGAGTAGCTITAARAAG
TTGTICATAGTTTICAGTAGGTCATAGGGAGATGAGTITTGTATGCTGTACTATGCAGCGTTTAAAGTTAGTG
GGTTTTGIGATTTTIIGTIATTGAATATTGCTGTICTGTTACAAAGTCAGTTAAAGCGTACGTITITTAATATTTA
AGTTATTCTATCTTGGAGATAAAATCTGIATGTIGCAATTICACCGGTIATTACCAGTTITATTIATCGTAAACAA
GAGATTIGGCATGACATGTITCIGIATGTIITCAGGGAAAAATGTCTITTAATGCTITTTCAAGAACTAACAC
AGTTATTCCTATACTGGATTTITAGCTICICIGAAGAACTGCTIGGTGITTAGGAATAAGAATGTIGCATGAAG
CCTAAAATACCAAGAAAGCTTATACTGAATTTAAGCAAAGAAATAAAGGAGAAAAGAGAAGAATCTIGAGA
ATTGGGGAGGCATAGATTICTTATAAAAATCACAAAATTTGTTGTARAT TAGAGGGGAGAAATTTAGAATT
AAGTATAAAAAGGCAGAATTAGTATAGAGTACATICATTAAACATITTITGTCAGGATTATTITICCCGTIAAA
AACGTAGTGAGCACTTTICATATACTAATTITAGTIGTACATTITAACTTTGTATAATACAGAAATCTAAAT
ATATTTAATGAATTCAAGCAATATATCACTITGACCAAGAAATTGGAATTTCAAAATGTTCGIGCGGGTAT
ATACCACGATGACTACAGTGAGTAGTTITIIATGTATCACCAGACTGGCGTTATTGCCAAGTTATATATCACCA
AAAGCTGTATGACTGGATGTICTIGGTITACCTGGTITACAAAATTATCAGAGTAGTAAAACTTIGATATAT
ATGAGGATATTAAAACTACACTAAGTATCATTITGATTCGATTCAGAAAGTACTTTGATATCTICICAGIGC
TTCAGIGCTATCATTIGCTGAGCAATTGTICITTTATATACGGTACTGTAGCCATACTAGGCCTIGICTIGIGGC
ATTICTCTAGATGTTTICTITTITITACACAATAAATTCCTTATATCAGCTTGAAAAAAAAAAAAANAAAD

AKO098106

AACGCACTTGGCGCGCGGCGECEEECTGCAGACGGCTGCGAGGCGCIGGGCACAGGTGTCCTGATGGCAAA
TTTCAAGGGCCACGCGCTTCCAGGGAGTITITICTITCCTIGATCATTGGGCTGTIGTITGGTCAGTIGAAGTACCCG
CTGAAGTACTTITAGCCACACGCGGAAGAACAGCCCACTACATTACTATCAGCGTCTICGAGATCGTICGAAG
CCGCAATTAGGACTTIIGITTITICCGICACIGGGATCCTGGCAGAGCAGTTIGTITCCGGATGGGCCCCACCT
GCACCTCTACCATGAGAACCACTGGATAAAGTTAATGAATTGGCAGCACAGCACCATGTACCTIATTICTTIT
GCAGTCTCAGGAATTGTTGACATGCTCACCTATCTGGTCAGCCACGTTCCCTITGGGGETGGACAGACTGE
TTATGGCTGTGGCAGTATTCATGGAAGGTITTCCTICTTCTACTACCACGTCCACAACCGGCCTCCGCIGGA
CCAGCACATCCACTCACICCIGCIGTATGCTICTIGTITCGGAGGGTGTGTTAGTATCTCCCTAGAGGTGATC
TTCCGGGACCACATTIGTGCTGGAACTITICCGAACCAGTICTCATCATTCTTCAGGGAACCTGGITCIGGC
AGATTGGGTTTCTGCTGTITCCCACCTTITIIGGAACACCCGAATGGGACCACGAAGCATGATGCCAACCTCAT
GTTCATCACCATGTGCIICTGCTIGGCACTACCTGGCTGCCCTCAGCATTGTGGCCGTICAACTATICTICTT
GITTACTGCCTTTIGACICGGATGAAGAGACACGGAAGGGGAGAAATCATTGGAATTCAGAAGCTGAATT
CAGATGACACTTACCAGACCGCCCICTIGAGTGGCTCAGATGAGGAATGAGCCCGAGATGCGGAGGGCGCA
GATGTCCCACTGCACAGCTGGAATGAATGGAGTTCATCCCCTCCACCTGAATGCCTIGCIGTGGTICTIGATC
TTAAGGGTCTATATATTTIGCACCTCCTICATTCAACACAGGGCTGGAGGTTCTACAACAGGAAATCAGGCC
TACAGCATCCTIGTGTATCTTIGCAGTITGGCGATTTTITAAACATACTATAAACTCTGTGTTGGTATAGTACCC
TTCATAAGGAAAAATCGAAGTAATGCCTATAAGTAGCAGGCCTTTGIGCCTICAGTGTICAAGAGAAATCAAG
AGATGCTAAAAGCTTTACAATGGAAGTGGCCICATGGATGAATCCGGGGTATGAGCCCAGGAGAACGTGC
TGCITITGGTAACTTATCCCTITTICTICITAAGAAAGCAGGTACTITCTTATTAGAAATATGTITAGAATG
TGTAAGCAAACGACAGTGCCTITAGAATTIACAATICTAACTTACATATTTITITGAAAGTAAAATAATTCA
CAAGCTTTIGGTATTITAAAATTATIGTTAAACATATCATAACTAATCATACCAGGGTACTGCAATACCAC
TGTITTATAAGTGACAAAATTAGGCCAAAGGTGATTITTTITTTITAAATCAGGAAGCTGGTTACTGGCTCTAC
TGAGAGTTGGAGCCCTGATGTICTGATICITCAAAGTCACCCTAAAAGAAGATCTGACAGGARAGCTIGTIA
TAATGAGATAGAAAAACGTCAGGTATGGAAGGCTITCAGTITTAATATGCCTGARAAGCAAAGCATAACGA
ATTCAGAATTAGTAATGTAAAATCTTGATACCCTAATCITGCTTCIGGATCTGTTICTTTITITAAAAAAAN
CTTCCTTCACCGCGCCTATAATCCTAGCACTTTGGGAGGCCGAGGCAGGCAGATCACGGGGTCAGGAGAT
CAAGACCATCCTGGCTIAACATGGTGAAACCCCGTCTCTACTGAAAATACARAAAATTAGCCGGGTIGTIGGET
GGCGGGCGCCTGTAGTITCCAGCTACTCGGGAGGCTGAGGCAAGAGAATGCGCATGAACCCGGTAGGGGAGC
TTGCAGTGAGCCCAGATCATGCCACTGTACTCCAGCCTAGGTGACAGAGCAAGACTCTGTICTCAAARACA
AGCAAACAGACTTCCTTCAACAAATATTITATTAAATATCCACTTTIGCAACAGCACTGAAATGGCTGIAAG
GACTCCTGAGATATGIGICCAGCAAGGAGTTTACAGTCAAACAGGAGAGACATGCCTIGTIAGTTIACATCCA
GTGTGATGGGTGCTGAGAGGCAAGTACARACCACGATG

137

BQO56428

TCCCGCCGCGCCACTTCGCCTGCCTICCGEGICCCCCGCCCGCCGCGCCATGCCTGTGGCCGGCTICGGAGCTG
CCGCGCCGGCCCTTIGCCCCCCGCCGCACAGGAGCGGGACGCCGAGCCGCETCCGCCGCACGGGGAGCTGL
AGTACCTGGGGCAGATCCAACACATCCICCGCTGCGGCGTCAGGAAGGACGCCCGCCCGGGCACCGGTAC
CCTGCCGGTATTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTCCCTICTIGCTGACAACCAAACGT
GTIGTTCTIGGAACGGIGCITCGGAGGAGCTIGCTIGTGGCTTATCAAGGGATCCACAAACGCTATAGACCTGT
CTTCCCCGGCAGCGAARATCTCGGGATGCCACTGGATCCCGACACTCTCTGGACACCCTIGGGATICTICCA
CCAGAGAAGAACGCGACITGGGCCCAGTITGTGGCTCTCAGCGGAGGCCTCCTGTIGGCAGAATACATACA
TTTICCAATCAGATCACTICCCGGACACGGACCNTGACCAGCCTGCCAAAAAGTGGATTTCCCCCCACCCC
AGAACCCANCCCCTGACGCACAGARAACCAACCCATTCGITGTITGCCGCCTTGCGAACCCCAACCAGAATC
TCTCCCCCCTGGCCGGECGCGECCTGCCGCIGCCAATGCCCCTATGGCGGCCTCTTGGCCCGCACCTTCCAA
TTGGTICGCCCTGCGCAACCAGCGAGAAAACACTGGCCCGCCCGTCTCCCCCCCGCTCCGCCTACCCCACT
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TAATGCGCCTCCGTGGCATGACGCACGCCITTIGGTIGTCCGCCGCCGETCTCATGTCCGCGCGGIGTGGACC
CCCTTTTICICTICGCGGCACATCCCCCCTATTCCCTITGCCCTTTGGGGGGCACCCCCTICTAGACCCGCGLT
TCICTIICTCGTCCGGTGGGGGACATTGGEITTIGCCIGCCGCGGCGGEGGCENTAARAAATAAAANCAGCCTIG
TTAGCCCGGCCCAGTACCCCCCCCCGGCCGGGECCGCCTTINCGTTIGCATTTATACCCCAACCCATAAAG
CCGCGCCCCTTTAGCNCCNTAACTITTIGIGGTIGTGGCCTCCCCCCTITTITICCCGGGGAGCAGCAACGGAC
ATCTIGTACACTAATGCTGGCCCCGACCTITITCCCAAAAACCCCCCGCCCGTGTCCCGTATARATTITGGIGC
CAANCCTGACGNGTTICICCCCCGCCCTCGCCCCGTTGGCCGCCCGTITAAAGCCCCCCCGGTIGGTITGCGL
CGCCCAACGAGTCCACCTIATAGTTAANTCCACCAACACCCCCACCTITTICCTCCCCGCCGCATCTTCCCC
ACGTACCCCCTTITTGTCGCGAGATGGCCACTCCCCCCCCCCTIGTTIGTTTAAAACAACGAGAATGGIGCT
GCCAACGCTGGTCTTITITICCCCCCCCGGACCGCGACCGCCAGGGGGAATACGTACCATAAGCCCCCGLGLC
CNCCTTTTTTCCCCCCTCCCCGCCRAATCAAGATCCGCCGTCCATTAGACGTATTATTTT TCCCGCGATAC
ACGAAAAAACAGGGCCGCCCATTTATAACTAAATTICCCGTCGCCGCCGCGCGGATATGTITCCCAARAATA
CCACCCCCCCCCCCCCATTTTICTITIGCCCCCAACTCCTGCGCACCGGTGTITCACCAGCCTICGCGLCEC

BC032677

GGACGCGTIGGGTCGACCCACGCGEICCGGACCCACGCGTCCEGTCETIGTITICTCCGAGTICCTIGICICICTG
CCAACGCCGCCCGGATGGCTTCCCAAAACCGCGACCCAGCCGCCACTAGCGTICCGCCGCCGCCCGTAAAGG
AGCTGAGCCGAGCGGGEGGCECCGECCCGEEGETCCGGTGGGCARAAGGCTACAGCAGGAGCTGATGACCCTIC
ATGGTGAGTGATTAACTGCCCAGAACCCCAGCCTICCATCCAATTITCAGTAGCCTICCTITTITIICCGICA
GCTTTTTTIGCTAGACATAGGGGTAATGTAATTTGCTCCCTCCTGGCGAAACGAAGTTCATACACCCCACCTA
CACCATTTICTTICCAGCAGTICCCICCTICCCAATTCCATCCCCCCACACGAAGTTATCTCGAACACTTICCCT
GAAGTCATACAAGACCCICCCIATCCAGIGTIGTICCCTACTTCCTAGCCCCAACCAAGCTTITACCCACACC
CAACTCCCCGCCCTICTIIGGTATTICTAGCCTATGAATTTIGGTTGCTITTATITIGGATCAGAGTGATGAG
ATTAAGGGGAGGCTGGEGCGCGGTAGCTCACACCTIATAATCCCAAAGTGCTGGGATTACAGGCGTGAGCC
ACCGCGCCCGGCCAGCAACTAATATTICIAATTGAACTAAAGCACAGGATGCCAATTTACAATCCTTAGAC
CAAAGAGTCACTGATGICTCCACCAGATAAGAGGAAAGCATCAGGCTAGGCATAGTIGGCTICACACCTIGTA
ATCTICAGCACTTITGGCGAGGCTIGAGGCAGGCAGATCACATGAGCCCAGGAGTTITGAGACTGGCCTIGGGCAA
CATGGTGAAACCCTGICICTAAAATAAAAACTAAACTAAAAAAACTITTTAAAAAGGCAGTGGGGAGCAT
CAGAACCAGCTCAACAGITTIGICIACTGICCGGTCCCAGAGAAACTCAAGATTCTAGCAAGCCCCTIIGTG
TGGGGCTTGGGTTGGCGACATGAGGCTGCTIGCTGGAGCTTACTCTGCAACTGTTTCTCCAARATGCCAGGTA
TATGAAGACCTGAGGTATAAGCTCTICGCIAGAGTICCCCAGTGGCTACCCTTACAATGCGCCCACAGTIGA
AGTTCCTCACGCCCTGCTATCACCCCAACGTGGACACCCAGGGTAACATATGCCTGGACATCCTIGAAGGA
AAAGTGGTCTGCCCTGTATGATGTCAGGACCATTCTGCTCTCCATCCAGAGCCTTCTAGGAGAACCCAAC
ATTGATAGTCCCTTGAACACACATGCTIGCCGAGCTICTGGAAAAACCCCACAGCTTITAAGAAGTACCTIGC
AAGAAACCTACTCAAAGCAGGTICACCAGCCAGGAGCCCTIGACCCAGGCTGCCCAGCCTGICCITIGTIGICG
TCTITITAATTITTICCTTAGATGGICTIGICCTITITIIGIGATTITCTGTATAGGACTCTTTATCTITIGAGCTG
TGGIATITTTTGITTTICTITTITIGTICTITITAAATTAAGCCTICGGTTGAGCCCTTIGTATATTAAATAAATGCA
TTTITGTICCTTITTTAAAAAAAAAATAAAAAAARAARNANANNAAANAAANAANAAAANAAANANANANAAD
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 Luminal A TLuminal 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 02270 0.1628 0.7138
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CCNE1
CDC20
CDCo
CDCAl
CDH3
CENPF
CEP55
CXXCS5
EGFR
ERBB2
ESR1
EXO1
HGEFR4
FOXA1
FOXC1
GPR160
KIF2C
KNTC2
KRT14
KRT17
KRTS5
MAPT
MDM2
MELK
MIA
MKI67
MLPH
MMP11
MYC
NAT1
ORC6L
PGR
PHGDH
PTTG1
RRM2
SFRP1
SILC39A6
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
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0.2201

0.1445

0.6601

0.1623

0.0144
0.2944
0.4881

0.1866
-0.1326
14182
-0.4926
04317
1.4562
0.5726
-0.7362
0.5524
0.1104
0.2266
-0.5269
-0.3777
-0.4146
-0.2711
-0.4855
02678
-0.5475
0.4630
0.4842
05220
-0.9904
-0.2708
05152
-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

PCT/US2013/042157

-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

[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 NANO46 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 NANOSO0 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 NANOSO0 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 NAN(O46 genes.

[35]1 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 {rom a (raining 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 L'uminal A and B subtype patients with L.uminal
A patients exhibiting better outcome than Luminal B paticnts, 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 Coefficient
Basal-like Pearson’s correlation (A) - 0.0067
Her2-cnriched Pearson’s correlation (B) 0.4317
Luminal A Pearson’s correlation (C) -0.3172
Luminal B Pearson’s correlation (D) (.4894
Proliferation Score (E) 0.1981
Tumor Size (F) 0.1133

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

139] ROR-PT equation = -0.0067*A ~0.4317*B + -0.3172*C + 0.4894*D + G.1981*[ +
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 ef 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
RFS 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. Chin. 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 [8-gene subset
of the NANO46 intrinsic genes selected from ANLN, CONEL, CDC20, CDCsé, CDCAL,
CENPF, CEP55, EXO!, KIF2C, KNTC2, MELK, MK167, ORC6L, PTTGI, RRM2, TYMS,
UBE2C and/or UBE2T. Preferably, the expression of cach of the 18-gene subset of the
NANQ46 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).
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[42]  Description of Intrinsic Subivpe Biology

{43] Luminal subtypes: The most common subtypes of breast cancer are the luminal
subtypes, Luminal A and Luminal B. Prior studics 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 o/, 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 LIVI, 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 tavorable 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 cycele activation are highly expressed and this tumor type
can be HER2(+) (~20%) or HER2(-). The prognosis is unfavorable (despite ER expression)
and endocrinc 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.

{471 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]  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 - <
5 cm; T3 @ > 5 em; 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] 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
onc or more diseases, or exhibit any other one or more discase criterion, including one or
more cancers other than breast cancer. However, the healthy controls are preferably free of

any cancer.

51



CA 02874492 2014-11-21

WO 2013/177245 PCT/US2013/042157

[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 saniples include, but are not limited (o, 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 {rom 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.

[53]1 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 (o 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, T.umB, 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 sct 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,

[S5]  The other approach is fermed "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 cach 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-vahidation, by leaving out selected samples [rom the analysis.
|56]  The NANO46 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 2007061876 and US Patent Publication No. 2009/0299640, Alternatively,
the samples can be subtyped according to any known assay for classifying breast cancer

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

157]  Inone embodiment, the prediction algorithm is the nearest centroid methodology
related to that described in Narashiman and Chu (2002) PNAS 99:6567-6572. In the present
disclosure, the method computes a standardized centroid for cach 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.

|38]  Detection of intrinsic gene expression

[59]  Any methods available in the art for detecting expression of the intrinsic genes listed
in Table I arc cncompassed 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 ef al., TIG 8:263- 64, 1992), and array-based
methods such as microarray (Schena et al., Science 270:467- 70, 1995) are used. By
"microatray" 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, {rom 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 Chomeczynski (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 [luorescence measurement
capabilities, for example, SMARTCY CLER® (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]  Ina 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. WQ
08/124847, US Patent No. 8,415,102 and Geiss ef al. Nature Biotechnology. 2008. 26(3):
317-325. 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.
1681  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 Tabie 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. Afier 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 Jarge 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 1s 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 thal target is detected.
Data i1s output in simple spreadsheet format listing the number of counts per target, per
sample.

{711  This system can be used along with nanoreporters. Additional disclosure regarding
nanoreporters can be found in International Publication No. WO 074076129 and WO
07076132, and US Patent Publication No. 2010/0015607 and 2010/0261026. 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.

{721  Data processing

173]  Itis often useful to pre-process gene expression data, for example, by addressing
missing data, translation, scaling, normalization, weighting, e/c. 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 g 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
transiation 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 trom various sources including differences in dyc 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 (iil) 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 10 control housekeeping genes. For
cxample, the housekeeping genes described in U.S. Patent Publication 20080032293 can be
used for normalization. Exemplary housekeeping genes include MRPL19, PSMC4, SF3A1,
PUMIL, 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
housckeeping 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, gPCR data is normalized to the gecometric 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 1/8tDev, where StDev 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 I'sqri{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] Inone embodiment, data is collected for one or more test samples and classified using
the NANO46 classification model described herein. When comparing data from multiple
analyses (e.g.. comparing expression profiles for one or more test samples 1o 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 af. (2004)
Bioinformatics 20(1): 105-114. 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,

180]  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 contigure 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.

181} Calculation of risk of recurrence
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|182]  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” 1s 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 pertod 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 assigniment, 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, neoadjuvant taxane and anthracycline chemotherapy (Rouzier ¢f
al., 3 Clin Oncol 23:8331-9 (2005). 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 treatrent decisions and/or monitor
responsc to therapy.

{84]  Insome embodiments described herein, the prognostic performance of the NANQO46-
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 slatistical 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. Sec
generally Spruance ef al., Antimicrob. Agents & Chemo. 48:2787-92 (2004).

|85] The NANQ46 classification model described herein can be trained for rnisk 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 1*Ier2 + -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
Ixpression Omnibus (GEQO).

[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

"o

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 (T) using the following equation (where the variables are as described supra):
ROR-C =0.05*Basal + 0.1 I*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 er 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 AZ) standard Cell Conditioner 1 (CC1, a proprietary
buffer) protocol at 98°C for 30 minutes. An IER antibody (clone SP1; Thermoliisher
Scientific, Fremont CA) can be used at 1:250 dilution with 10-minute incubation, after an &-
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 (Thermolisher Scientific) at a 1:100 dilution after
antigen retrieval in 0.05 M 'I'ris 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, I1.) according to
manufacturer's instructions, with modifications to pretreatment and hybridization as
previously described (Brown LA, Irving J, Parker R, et 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?2 if immunostaining was scored as 3+ according to HercepTest criteria, with an
amplification ratio for fluorescent in sizu 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. 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. 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,

{102] 1In another embodiment, the kit comprises a set of oligonucleotide primers sufficient
for the deiection andor 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 ina
microplate format, where each primer set occupies a well (or mulitiple wells, as in the case of
replicates) in the microplate. The microplate may further comprise primers sufficient for the
detection of one or more housckeeping genes as discussed infra. The kit may further
comprise reagents and instructions sufficient for the amplification of expression products
from the genes histed in Table 1.

1103] 1n order to facilitate ready aceess, e.g.. for comparison, revicw, recovery, and/or

modification, the molecular signatures/expression profiles are typically recorded in a

64

CA 2874492 2019-08-20



CA 02874492 2014-11-21

WO 2013/177245 PCT/US2013/042157

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 NANO46 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 rom 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] FEPE 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&E 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 FFPE 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 vield 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 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.

[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, FFPE 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. 1o
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 oligonuclecotide-modified
magnetic beads that retain only the tripartite complexes of mRNA molecules that are bound

to both a Capture probe and a Reporter probe.
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[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 PIEG 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 {luorescent barcodes.

[124] The Digital Analyzer captures hundreds of consecutive fields-of-view (FOV) that can
cach 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. Each 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
systenm 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 PAMSO0 (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, Luminal 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 l.uminal 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 PAMS50 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, GATAS3, 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 ER-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 IR 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 = aRiuma + bRrump + CRperse + dRpasat + €P + T

[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 THC 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 Her2 testing is done locally by
pathologists and reference labs, but the challenges with widespread standardization of [HC
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 FFPE 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:

I'he 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 Early Stage Breast Cancer. On average, patients with a Luminal A tumor have
significantly better outcomes than patients with L.uminal 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 cumors. 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 LIV, 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-{ree 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 (o clinical outcome in tested patient populations.

[153] Risk classification by ROR range and nodal status
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0-40 Low
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 (M 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 Integrity 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 housckeeping 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 sifu (1.CIS), 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 5 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 can be used for
normalization. Exemplary housekeeping genes include MRPL19, PSMC4, SF3AL, PUMI,
ACTB, GAPD, GUSB, RPLP0, 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-cmbedded (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 wmor tissue, and DNA is removed from the sample.

[173] Assay Sctup 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 ol 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 housckeeping 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
NANO46 test is performed in a routine hospital pathology lab. Does the ROR score add
prognostic information (Distant RFS) 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 RES) 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 NANQO46 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
RES) 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 RES)
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 NANO46 test for predicting the risk of distant
recurrence in postmenopausal women with HR+ EBC treated with endocrine therapy alone.
The results also show that Luminal A subtypes have better outcomes than Luminal B

subtypes in postmenopausal women with HR+ EBC treated with endocrine therapy alone.
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What is claimed is:

1. A method of determining low or high risk of recurrence (ROR) in a subject having breast
cancer comprising:

determining the size of a breast cancer tumor from the subject;

determining a Pearson correlation value of the breast cancer tumor for each of at least four
intrinsic subtypes including Basal-like, Luminal A, Luminal B, or HER-2 enriched, by measuring
the expression of at least 40 of the genes in a NANO46 intrinsic gene list of Table 1 in the breast
cancer tumor;

determining a proliferation score by measuring the RNA expression of each of the 18-gene
subset of proliferation genes in the NANO46 intrinsic gene list consisting of ANLN, CCNE],
CDC20, CDC6, CDCAI, CENPF, CEP55, EXO1, KIF2C, KNTC2, MELK, MK167, ORC6L,
PTTG1, RRM2, TYMS, UBE2C, and UBE2T;

calculating a risk of recurrence (ROR) score using the following equation: ROR-PT = -
0.0067*Basal-like + 0.4317*HER-2 enriched + -0.3172*Luminal A + 0.4894*Luminal B +
0.1981 *ProliferationScore + 0.1133 *TumorSize,

wherein "Basal-like"”, "HER-2 enriched”, "Luminal A" and "Luminal B" are the Pearson
correlation values of the breast cancer tumor for each of the at least four intrinsic subtypes Basal-
like, HER-2 enriched, Luminal A and Luminal B respectively, ProliferationScore is the
proliferation score, and TumorSize is the size of the breast cancer tumor,

thereby 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, 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.

3. 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/ERBB?2 expression.

80

Date Regue/Date Received 2020-07-28



4. The method of claim 1, wherein the risk is breast cancer specific survival, event-free

survival or response to therapy.

5. The method of claim 1, wherein the expression of the members of the NANO46 intrinsic

gene list is determined using a nanoreporter code system.

6. The method of claim 5, wherein the nanoreporter code system is the nCounter® Analysis
system.
7. The method of claim 1, wherein the measuring the expression of at least 40 of the genes in

the NANOA46 intrinsic gene list comprises detecting gene expression products of the genes.

8. The method of claim 7, wherein the detecting the gene expression products comprises

determining a quantity or presence of the gene expression products.

9. The method of claim 7, wherein the gene expression products comprise RNA.

10.  The method of claim 9, wherein the RNA comprises mRNA.

11.  The method of claim 1, further comprising assigning an intrinsic subtype to the breast

cancer tumor.

12. The method of claim 11, wherein the intrinsic subtype is assigned to the breast cancer

tumor using an algorithm.

13.  The method of claim 12, wherein the algorithm is a supervised algorithm.
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Figure 5
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Figure 6
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