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DESCRIPTION

Description

BACKGROUND OF THE INVENTION

[0001] Gastroenteropancreatic (GEP) neuroendocrine neoplasm (GEP-NEN), also referred to as
Gastroenteropancreatic Neuroendocrine Tumor and Neuroendocrine Tumor (NET), is the second most
prevalent malignant tumor in the gastrointestinal (Gl) tract in the U.S. Incidence and prevalence have
increased between 100 and 600 percent in the U.S. over the last thirty years, Fwith no significant
increase in survival.

[0002] Heterogeneity and complexity of GEP-NENs has made diagnosis, treatment, and classification
difficult. These neoplasms lack several mutations commonly associated with other cancers and
microsatellite instability is largely absent. See Tannapfel A, Vomschloss S, Karhoff D, et al., "BRAF
gene mutations are rare events in gastroenteropancreatic neuroendocrine tumors,”" Am J Clin Pathol
2005; 123(2):256-60; Banck M, Kanwar R, Kulkarni AA, et al., "The genomic landscape of small
intestine neuroendocrine tumors," J Clin Invest 2013; 123(6):2502-8; Zikusoka MN, Kidd M, Eick G, et
al., Molecular genetics of gastroenteropancreatic neuroendocrine tumors. Cancer 2005; 104:2292-309;
Kidd M, Eick G, Shapiro MD, et al. Microsatellite instability and gene mutations in transforming growth
factor-beta type Il receptor are absent in small bowel carcinoid tumors,” Cancer 2005; 103(2):229-36.

[0003] Individual histopathologic subtypes as determined from tissue resources e.g., biopsy, associate
with distinct clinical behavior, yet there is no definitive, generally accepted pathologic classification or
prediction scheme, hindering treatment assessment and follow-up.

[0004] Existing diagnostic and prognostic approaches for GEP-NENs include imaging (e.g., CT or
MRI), histology, measurements of circulating hormones and proteins associated with NENs e.g.,
chromogranin A and detection of some gene products. Available methods are limited, for example, by
low sensitivity and/or specificity, inability to detect early-stage disease, or exposure to radiation risk.
GEP-NENSs often go undiagnosed until they are metastatic and often untreatable. In addition, follow-up
is difficult, particularly in patients with residual disease burden.

[0005] There is a need for specific and sensitive methods and agents for the detection of GEP-NEN,
including stable and progressive GEP-NEN, for example, for use in diagnosis, prognosis, prediction,
staging, classification, treatment, monitoring, and risk assessment, and for investigating and
understanding molecular factors of pathogenesis, malignancy, and aggressiveness of this disease. For
example, such methods and agents are needed that can be repeatedly and directly collected with low
risk exposure e.g., non-invasive peripheral blood test, be performed simply, rapidly, and at relatively
low cost.

[0006] WO2012/119013 relates to GEP-NEN biomarkers and agents, systems, and kits for detecting
the same, and associated GEP-NEN diagnostic and prognostic methods, such as detecting, prediction,
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staging, profiling, classification, and monitoring treatment efficacy and other outcomes.

[0007] Modlin et al.;: "The Identification of Gut Neuroendorine Tumor Disease by Multiple Synchronous
Transcript Analysis in Blood", PLOS ONE, vol. 8, no. 5, 15 May 2013, page e63364, discloses a multi-
transcript molecular signature for PCR-based blood analysis to facilitate detection of GEP-NEN.

[0008] The present application overcomes the above-noted problems by providing novel compositions,
methods, and kits for accurately diagnosing, detecting, and monitoring the presence of GEP-NENs
and/or the types or stage of GEP-NEN in circulating peripheral blood samples. The described
embodiments furthermore may be used to identify a level of risk for a patient to develop a progressive
GEP-NEN, and/or to determine the risk of residual progressive GEP-NEN in a post-surgery or post-
somatostatin treated human patient. In addition, it can be used as a prognostic for predicting response
to therapy e.g., peptide receptor radiotherapy (PRRT). Embodiments not covered by the claimed
invention.

[0009] The described embodiments may be used to determine the risk of reoccurring progressive
GEP-NEN in a post-surgery or post-somatostatin treated human patient.

SUMMARY OF THE INVENTION

[0010] The invention is as defined in claims 1 to 15.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIGURES 1A - 1E are graphs showing differential exon expression in a marker gene panel inferred
from an Affymetrix Human Exon 1.0 ST array in neuroendocrine tumor (NET) tissue relative to normal
intestinal mucosa controls. RMA-normalized exon expressions of (A) Tph1, (B) VMATZ2, (C) SCG5, (D)
CgA, and (E) PTPRN2 were visualized in normal (green) and tumor (samples).

FIGURES 2A - 2E are graphs showing the validation of alternative splicing in marker genes by Reverse
transcriptase polymerase chain reaction (RT-PCR). Marker genes A) Tph1, (B) VMATZ2, (C) SCG5, (D)
CgA, and (E) PTPRN2 were differentially expressed in NET samples relative to normal mucosa
controls.

FIGURE 3 is a line graph showing the prediction accuracy of four classification algorithms (SVM, LDA,
KNN, and Bayes) using sequential addition of up to 22 significantly up-regulated genes (p < 0.05) in
GEP-NET samples obtained using the results of 10-fold cross validation.

FIGURES 4A - 4C are graphs showing mathematically-derived MAARC-NET scores in the test set. A)
Frequency distribution for the 0-4 score in the controls, SD and PD; B) Frequency distribution using a
0-8 score in the same sample set; C) Correlation assessment for each of the two scores in A) and B).

FIGURES 5A - 5B are graphs showing MAARC-NET scores in the test set and a Receiver Operating
Characteristics (ROC) analysis. In FIGURE 5A, NETs had a significantly elevated score compared to
controls, where values for PD were higher than SD. In FIGURE 5B, a ROC curve of controls versus



DK/EP 3929303 T3

GEP-NETS is shown, wherein the AUC was > 0.98, p < 0.0001. *p < 0.05 vs. controls, #p < 0.05 vs. SD
(2-tailed Mann-Whitney U-test).

FIGURE 6A - 6B are A) a graph of MAARC-NET scores in the independent set, wherein Progressive
Disease (PD) NETs had a significantly higher elevated score compared to Stable Disease (SD); and B)
a frequency distribution graph for the 0-8 score in SD and PD. #p<0.0001 vs. SD (2-tailed Mann-
Whitney U-test).

FIGURES 7A - 7B are A) a graph of ROC of SD versus PD NETs with an AUC of > 0.93, p < 0.0001
and B) a graph of the percentage of SD and PD NETSs correctly called using a cut-off score of =2 7.

FIGURE 8 is a nomogram for NETest 1 demonstrating how the score is achieved and categorizing
patients into different disease classes.

FIGURE 9 is a graph of the utility of the nomogram of FIG. 8. The percentages of correctly predicted
SD and PD NETs, including the level of disease activity, using the nomogram of FIG. 8 are shown.

FIGURES 10A - 10B are graphs each showing the frequency distribution for the 0-8 score in SD and
PD NET tumors in A) the test set and B) the independent set.

FIGURES 11A - 11B are graphs of A) the frequency distribution for the 0-8 score in SD and PD in the
combined sets and B) the risk probability for a score being either SD or PD vs. NETest Score.

FIGURE 12 is a nomogram of NETest 2a with the inclusion of score and risk categorizations. Top figure
includes MAARC-NET as 0-8 scores; bottom figure is the 0-100% scaled version.

FIGURE 13 is a nomogram of NETest 2 with the inclusion of risk category delineation.

FIGURES 14A - 14B are illustrations representing the Hallmarks of Neoplasia refocused on NETs.
FIGURE 14A shows a delineation of tumor (adenocarcinoma) derived hallmarks from Hanahan D,
Weinberg RA: Hallmarks of cancer: the next generation. Cell 2011, 144(5): 646-674. FIGURE 14B
shows NET hallmark based on the Hanahan and Weinberg classification.

FIGURES 15A - 15B are graphs showing normalized gene expression of gene clusters in A) normal
mucosa and B) NETs.

FIGURES 16 is a graph of normalized gene expression as evaluated by the PDA and NDA algorithms
in normal mucosa (NM) and NET.

FIGURES 17A - 17C are graphs of normalized gene expression in A) normal mucosa, B) a SD related
gene cluster, and C) a PD related gene cluster.

FIGURE 18 is a graph of normalized gene expression in an independent test set, where the genes in
PD and SD tumors were evaluated.

FIGURES 19A - 19B are graphs showing normalized gene expression of PDA and NDA gene cluster
algorithms in A) the test set and B) the independent set.

FIGURES 20A - 20B are graphs showing A) normalized gene expression of PDA and NDA gene cluster
algorithms in the combined set, and B) a ROC analysis curve of PDA and NDA for differentiating SD
from PD, where *p < 0.05 vs. SD.

FIGURES 21A - 21B are graphs showing normalized gene expression as evaluated by TDA and IDA
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gene cluster algorithms in A) the test set, and B) the independent set.

FIGURES 22A - 22B are graphs showing a ROC analysis of A) TDA and IDA for differentiating SD from
PD, and B) for each of the individual gene clusters.

FIGURES 23A - 23B are graphs showing the alternation in A) NETest Score in Pre- and Post- Surgery
conditions and B) circulating Chromogranin A (CgA) levels in Pre- and Post-Surgery conditions.

FIGURES 24A - 24B are illustrations showing differences in the NETest nomogram in A) pre-surgical
therapy conditions and B) post-surgical therapy conditions.

FIGURES 25A - 25B are graphs showing the percentage change in A) mathematically-derived score
and B) Chromogranin A in both RO (complete resections) and R1/2 (incomplete sections) conditions.

FIGURES 26A - 26D are graphs showing the difference in NETest score for gene-derived algorithms,
A) PDA, B) NDA, C) TDA, and D) IDA, in pre- and post- surgery conditions.

FIGURES 27A - 271 are graphs showing the differences in NETest score for gene-derived clusters, A)
SSTRome, B) Proliferome, C) Signalome, D) Metabolome, E) Secretome, F) Secretome, G) Plurome,
H) EpiGenome, and |) ApopTome, in pre- and post- surgery conditions.

FIGURE 28 is a nomogram of NETest 3 with the inclusion of surgically-relevant algorithms and gene
clusters.

FIGURES 29A - 29B are graphs showing the differences in A) NETest score and B) circulating CgA
levels, each in in stable disease (SD) conditions and somatostatin analog (SSA) treatment failure
(equivalent of PD conditions).

FIGURES 30A - 30D are graphs showing the differences in gene-derived algorithms, A) PDA, B) NDA,
C) TDA, and D) IDA, in stably treated patients (SD) and treatment failure (PD).

FIGURES 31A - 311 are graphs showing the differences in gene-derived clusters, specifically A)
SSTrome, B) Proliferome, C) Signalome, D) Metabolome, E) Secretome, F) Secretome, G) Plurome,
H) EpiGenome, and I) ApopTome, in stably treated patients (SD) and SSA treatment failure (equivalent
of PD conditions).

FIGURES 32A - B are graphs showing a ROC analysis according to A) gene-derived cluster algorithms
and B) gene clusters for differentiating treatment failure (equivalent of PD conditions) from conftrols.

FIGURES 33A - B are graphs showing the percentage of correct calls for each of A) the gene-derived
cluster algorithms and clusters for defining treatment failure in patients categorized as SD and B) a
Best-of-3 outperformed by a combination of SSTRome and Proliferome.

FIGURE 34 is a nomogram for somatostatin analog treated patients including the mathematically-
derived score as well as the SSTRome, Proliferome, and their combination.

FIGURES 35A - 35B are graphs that demonstrate therapeutic efficacy of SSAs and the proportion of
patients with low/high NETest scores that developed disease recurrence.

FIGURES 36A - 36B are graphs that demonstrate the time point when either the NETest was elevated
(>80%) or CgA was abnormal prior to the development of image positive disease recurrence as well as
the times that these events occurred prior to image-positive disease recurrence.
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FIGURES 37A - 37D are graphs that demonstrate the NETest scores prior to long-term follow up (A),
and the times to relapse in patients with elevated scores (B,D) or disease-free time (D).

FIGURES 38A - 38F are graphs including predicted Ki67 index versus Ki67 index in A-B) SSTRome, C-
E) All genes, and D-F) high relevant genes (KRAS, SSTR4, and VPS13C). FIGURES 39A - 39F are
graphs showing the correlations (linear regression) between gene clusters or algorithms, A) SSTRome
and Ki67, B) TDA and Ki67, C) Proliferome and Ki67, D) PDA and Ki67, E) IDA and Ki67, and F) PDA
and Ki67, each versus the Ki-67 index.

FIGURES 40A - 40D are graphs modeling predicted SUVmax (tumor uptake - a measure of receptor
density / target availability) for SSTRome (Group I: (A) and (C)) and all genes (Group II: (B) and (D)).

FIGURES 41A - 41F are graphs modeling MTV (molecular tumor volume - a measure of the tumor
burden) in individual genes (A-B), SSTRome (C-E), and all genes (D-F).

FIGURES 42A - 42C are graphs showing ZFHX3 expression in patients identified with (A) new lesions
by imaging, with (B) progressive disease by RECIST, and (C) following surgery.

FIGURES 43A - 43B are graphs showing ZFHX3 expression in (A) patients who remain in a stable
disease state of GEP-NEN versus (B) those who develop a progressive disease state of GEP-NEN.

FIGURES 44A - 44C are graphs representing A) the effectiveness of peptide receptor radionucleotide
therapy (PRRT), B) (B) changes in NETest Score versus clinical status at 6M Follow-up (FuP) in
responders (R) and non-responders (NR); and (C) change in CgA level versus clinical status at 6M
FuP.

FIGURES 45 are graphs showing concordance between the NETest in responders and non-
responders prior to and after therapy and in addition the comparison to CgA.

FIGURES 46A - 46B shows the accuracy of the NETest Score versus CgA for treatment responses.

FIGURE 47A - 47D shows expression of two subsets of NETest genes, the signalome and metabolome
in blood samples prior to therapy and the differences between responders (R) and non-responders
(NR), the predictive utility of each as well as when combined into a biological index (47B), the utility for
predicting treatment response alone (Quotient) or as a combination with grade (Combination) (47C)
and the metrics of the combination for predicting the outcome of PRRT therapy (47D).

DETAILED DESCRIPTION OF THE INVENTION

[0012] Three-quarters of all human genes undergo alternative splicing. Identifying and defining cancer-
specific splice variants is therefore advantageous for the development of biomarker assays. The
described embodiments derive from the surprising discovery that particular cancer-specific splice
variants of NET marker genes can be used to maximize the difference between neoplasia and normal
samples in biomarker diagnostic methods.

[0013] The present invention provides a method for detecting a gastroenteropancreatic
neuroendocrine neoplasm (GEP-NEN) in a subject in need thereof, including determining the
expression level of at least 22 biomarkers from a test sample from the subject by contacting the test
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sample with a plurality of agents specific to detect the expression of the at least 22 biomarkers,
wherein the 22 biomarkers are selected from the group consisting of APLP2, ARAF, ATP6V1H, BNIP3L,
BRAF, CD59, COMMD9, CTGF, FZD7, GLT8D1, KRAS, MKI67/KI67, MORF4L2, NAP1L1, NOL3,
OAZ2, PANK2, PHF21A, PLD3, PNMA2, PQBP1, RAF1, RNF41, RSF1, SLC18A1/VMATI1,
SLC18A2/VMAT2, SMARCD3, SPATA7, SSTR1, SSTR3, SSTR4, SSTR5, TECPR2, TPH1, TRMT112,
WDFY3, ZFHX3 and ZZZ3; determining the expression level of the at least 22 biomarkers from a
reference sample by contacting the reference sample with a plurality of agents specific to detect the
expression of the at least 22 biomarkers; normalizing the expression level of the at least 22 biomarkers
in the test sample to the expression level of the at least 22 biomarkers in the reference sample;
comparing the normalized expression level of the at least 22 biomarkers in the test sample with a
predetermined cutoff value; determining the presence of a GEP-NEN in the subject when the
normalized expression level is equal to or greater than the predetermined cutoff value or determining
the absence of a GEP-NEN in the subject when the normalized expression level is below the
predetermined cutoff value, wherein the predetermined cutoff value is 2 on a MAARC-NET scoring
system scale of 0-8, or 0% on a scale of 0-100%.

[0014] The score is based on a "majority vote" strategy and was developed from a binary classification
system whereby a sample will be called "normal" and given a score of 0 or "tumor” and will be scored
"1". The score can range from 0 (four calls all "normal”) to 4 (four calls all "tumor"). Each "call" is the
binary result (either "0" for normal or "1" for tumor) of one of four different learning algorithms: Support
Vector Machine (SVM), Linear Discrimination Analysis (LDA), K-Nearest Neighbor (KNN), and Naive
Bayes (Bayes). Each of these four learning algorithms were trained on an internal training set including
67 controls and 63 GEP-NEN. In this training set, differentially expressed genes (control versus GEP-
NEN) were identified as significant using a t-test. Based upon the training set, each of the learning
algorithms were trained to differentiate between normal and tumor gene expression to within a level of
significance of at least p < 0.05. According to the majority voting strategy, those samples with less than
2 "normal” calls are classified as GEP-NEN.

[0015] The at least 22 biomarkers can include APLP2, ARAF, CD59, CTGF, FZD7, KRAS, MKI67/KI67,
MORF4L2, NAP1L1, NOL3, PNMA2, RAF1, RSF1, SLC18A2/VMAT2, SMARCD3, SPATA7, SSTR1,
SSTR3, SSTR4, SSTR5, TPH1, TRMT112, and ZFHX3.

[0016] The methods can further include determining the presence of a progressive GEP-NEN in the
subject when the normalized expression level is equal to or higher than the predetermined cutoff value,
wherein the predetermined cutoff value is 5 on a scale of 0-8, or less than 55% on a scale of 0-100%.

[0017] The methods can further include identifying a level of risk for the subject to develop a
progressive GEP-NEN the method further including identifying a low level of risk for developing a
progressive GEP-NEN when the normalized expression level is less than a predetermined cutoff value
of 5 on a scale of 0-8, or less than 55% on a scale of 0-100%; identifying an intermediate level of risk
for developing a progressive GEP-NEN when the normalized expression level is equal to or greater
than a predetermined cutoff value of 5 and less than a predetermined cutoff value of 7 on a scale of 0-
8, or equal to or greater than 55% and less than 75% on a scale of 0-100%; or identifying a high level
of risk for developing a progressive GEP-NEN when the normalized expression level is equal to or
greater than a predetermined cutoff value of 7 on a scale of 0-8, or equal to or greater than 75% on a
scale of 0-100%. Embodiment not covered by the claimed invention.

[0018] The biomarker can be RNA, cDNA, or protein. When the biomarker is RNA, the RNA can be
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reverse transcribed to produce cDNA (such as by RT-PCR, and the produced cDNA expression level is
detected. The expression level of the biomarker can be detected by forming a complex between the
biomarker and a labeled probe or primer. When the biomarker is RNA or cDNA, the RNA or cDNA
detected by forming a complex between the RNA or cDNA and a labeled nucleic acid probe or primer.
The complex between the RNA or cDNA and the labeled nucleic acid probe or primer can be a
hybridization complex. When the biomarker is protein, the protein can be detected by forming a
complex between the protein and a labeled antibody. The label can be any label for example a
fluorescent label, chemiluminescence label, radioactive label, etc.

[0019] The test sample can be any biological fluid obtained from the subject. Preferably, the test
sample is blood, serum, plasma or neoplastic tissue. The reference sample can be any biological fluid
obtained from a subject not having, showing symptoms of or diagnosed with a neoplastic disease.
Preferably, the reference sample is blood, serum, plasma or non-neoplastic tissue.

[0020] The subject in need thereof can be a subject diagnosed with a GEP-NEN, a subject having at
least one GEP-NEN symptom or a subject having a predisposition or familial history for developing a
GEP-NEN. The subject can be any mammal. Preferably, the subject is human. The terms subject and
patient are used interchangeably herein.

[0021] The methods can further include treating a subject identified as having an intermediate level or
high level of risk for developing a progressive GEP-NEN with surgery or drug therapy. The drug
therapy can be somatostatin analog treatment or peptide receptor radiotherapy therapy (PRRT). The
methods can further include treating a subject identified as having a low level of risk for developing a
progressive GEP-NEN with regular or periodic monitoring over at least a six month period, a twelve
month period, an eighteen month period or twenty four month period.

[0022] The present invention also provides a method for differentiating stable and progressive GEP-
NEN in a subject comprising determining that the normalized expression level of the at least 22
biomarkers from the test sample from the subject is equal to or greater than a predetermined cutoff
value of 5 and less than a predetermined cutoff value of 6, according to the methods of the present
invention; detecting an expression level of SMARCD3 and TPH1 from the test sample and from a
reference sample by contacting the test sample and the reference sample with a plurality of agents
specific to detect the expression of SMARCD3 and the expression of TPH1; normalizing the expression
level of SMARCD3 and TPH1 in the test sample to the expression level of SMARCD3 and TPH1 in the
reference sample; comparing the normalized expression level of SMARCD3 and TPH1 in the test
sample with a first and a second predetermined cutoff value, respectively; and determining the
presence of stable GEP-NEN in the subject when the normalized expression level of SMARCD3 is
greater than the first predetermined cutoff value and the expression level of TPH1 is equal to or
greater than the second predetermined cutoff value, or determining the presence of progressive GEP-
NEN in the subject when the normalized expression level of SMARCD3 is equal to or less than the first
predetermined cutoff value and the expression level of TPH1 is less than the second predetermined
cutoff value wherein the first predetermined cutoff value is 1.3 on a scale of 0-8 and wherein the
second predetermined cutoff value is 4 on a scale of 0-8. Embodiment not covered by the claimed
invention.

[0023] The first predetermined cutoff value of 1.3 corresponds to 12% on a scale of 0-100% and
wherein the second predetermined cutoff value of 4 corresponds to 41% on a scale of 0-100%.
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[0024] The present invention also provides a method for differentiating stable and progressive GEP-
NEN in a subject comprising determining that the normalized expression level of the at least 22
biomarkers from the test sample from the subject is equal to or greater than a predetermined cutoff
value of 6 and less than a predetermined cutoff value of 7, according to the methods of the present
invention; detecting an expression level of VMAT1 and PHF21A from the test sample and from a
reference sample by contacting the test sample and reference sample with a plurality of agents specific
to detect the expression of VMAT1 and the expression of PHF21A, normalizing the expression level of
VMAT1 and PHF21Ain the test sample to the expression level of VMAT1 and PHF21A in the reference
sample; comparing the normalized expression level of VMAT1 and PHF21A in the test sample with a
first and a second predetermined cutoff value, respectively; and determining the presence of stable
GEP-NEN in the subject when the normalized expression level of VMAT1 is equal to or greater than the
first predetermined cutoff value and the expression level of PHF21A is less than the second
predetermined cutoff value, or determining the presence of progressive GEP-NEN in the subject when
the normalized expression level of VMAT1 is equal to or greater than the first predetermined cutoff
value and the expression level of PHF21A is equal to or greater than the second predetermined cutoff
value wherein the first predetermined cutoff value is 0 on a scale of 0-8 and wherein the second
predetermined cutoff value is 1.2 on a scale of 0-8. Embodiment not covered by the claimed invention.

[0025] The first predetermined cutoff value of 0 corresponds to 0% on a scale of 0-100% and wherein
the second predetermined cutoff value of 1.2 corresponds to 8% on a scale of 0-100%.

[0026] The present invention also provides a method for differentiating stable and progressive GEP-
NEN in a subject comprising determining that the normalized expression level of the at least 22
biomarkers from the test sample from the subject is equal to or greater than a predetermined cutoff
value of 7 and less than a predetermined cutoff value of 8, according to the methods of the present
invention; detecting an expression level of VMAT1 and PHF21A from the test sample and a reference
sample by contacting the test sample and the reference sample with a plurality of agents specific to
detect the expression of VMAT1 and the expression of PHF21A; normalizing the expression level of
VMAT1 and PHF21Ain the test sample to the expression level of VMAT1 and PHF21A in the reference
sample; comparing the normalized expression level of VMAT1 and PHF21A in the test sample with a
first and a second predetermined cutoff value, respectively; and determining the presence of stable
GEP-NEN in the subject when the normalized expression level of VMAT1 is equal to or greater than the
first predetermined cutoff value and the expression level of PHF21A is greater than the second
predetermined cutoff value, or determining the presence of progressive GEP-NEN in the subject when
the normalized expression level of VMAT1 is equal to or greater than the first predetermined cutoff
value and the expression level of PHF21A is equal to or less than the second predetermined cutoff
value wherein the first predetermined cutoff value is 0 on a scale of 0-8 and wherein the second
predetermined cutoff value is 1 on a scale of 0-8. Embodiment not covered by the claimed invention.

[0027] The first predetermined cutoff value of 0 corresponds to 0% on a scale of 0-100% and wherein
the second predetermined cutoff value of 1 corresponds to 7% on a scale of 0-100%.

[0028] The present invention also provides a method for differentiating stable and progressive GEP-
NEN in a subject comprising determining that the normalized expression level of the at least 22
biomarkers from the test sample from the subject is equal to a predetermined cutoff value of 8,
according to the methods of the present invention; detecting an expression level of ZZZ3 from the test
sample and a reference sample by contacting the test sample and the reference sample with at least
one agent specific to detect the expression of ZZZ3; normalizing the expression level of ZZZ3 in the
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test sample to the expression level of ZZZ3 in the reference sample; comparing the normalized
expression level of ZZZ3 in the test sample with a predetermined cutoff value; and determining the
presence of progressive GEP-NEN in the subject when the normalized expression level of ZZZ3 is
equal to or less than the predetermined cutoff value, wherein the predetermined cutoff value is 1 on a
scale of 0-8. Embodiment not covered by the claimed invention.

[0029] The predetermined cutoff value of 1 corresponds to 18% on a scale of 0-100%.

[0030] The methods of the present invention further include determining the expression level of each
of 16 biomarkers from a test sample from the subject and a reference sample by contacting the test
sample and the reference sample with a plurality of agents specific to detect the expression of each of
the 16 biomarkers, wherein the 16 biomarkers comprise Ki67, NAP1L1, NOL3, TECPR2, ARAF1,
BRAF, KRAS, RAF1, PQBP1, TPH1, COMMD9, MORF4L2, RNF41, RSF1, SMARCD3, and ZFHX3;
summing the expression level of each of the 16 biomarkers of the test sample to generate a
progressive diagnostic | total test value and summing the expression level of each of the 16 biomarkers
of the reference sample to generate a progressive diagnostic | total reference value, wherein an
increased value of the progressive diagnostic | total test value compared to the progressive diagnostic |
total reference value indicates the presence of progressive GEP-NEN in the subject. Embodiment not
covered by the claimed invention.

[0031] The methods of the present invention further include determining the expression level of each
of 15 biomarkers from a test sample from the subject and a reference sample by contacting the test
sample and the reference sample with a plurality of agents specific to detect the amount of each of the
15 biomarkers, wherein the 15 biomarkers comprise ARAF1, BRAF, KRAS, RAF1, Ki67, NAP1L1,
NOL3, GLT8D1, PLD3, PNMA2, VMAT2, TPH1, FZD7, MORF4L2 and ZFHX3; averaging the
expression level of each of the 15 biomarkers of the test sample to generate a progressive diagnostic Il
test value and averaging the expression level of each of the 15 biomarkers of the reference sample to
generate a progressive diagnostic Il reference value, wherein an increased value of the progressive
diagnostic Il test value compared to the progressive diagnostic Il reference value indicates the
presence of progressive GEP-NEN in the subject. Embodiment not covered by the claimed invention.

[0032] The methods of the present invention further include determining the expression level of each
of 7 biomarkers from a test sample from the subject and a reference sample by contacting the test
sample and the reference sample with a plurality of agents specific to detect the amount of each of the
7 biomarkers, wherein the 7 biomarkers comprise PNMA2, VMAT2, COMMD9, SSTR1, SSTR3,
SSTR4, and SSTR5; summing the expression level of each of the 7 biomarkers of the test sample to
generate a progressive diagnostic Il total test value and summing the expression level of each of the 7
biomarkers of the reference sample to generate a progressive diagnostic Il total reference value,
wherein an increased value of the progressive diagnostic Ill total test value compared to the
progressive diagnostic Ill total reference value indicates the presence of progressive GEP-NEN in the
subject. Embodiment not covered by the claimed invention.

[0033] The methods of the present invention further include determining the expression level of each
of 11 biomarkers from a test sample from the subject and a reference sample by contacting the test
sample and the reference sample with a plurality of agents specific to detect the amount of each of the
11 biomarkers, wherein the 11 biomarkers comprise Ki67, NAP1L1, NOL3, TECPR2, PQBP1, TPH1,
MORF4L2, RNF41, RSF1, SMARCD3, and ZFHX3; summing the expression level of each of the 11
biomarkers of the test sample to generate a progressive diagnostic IV total test value and summing the
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expression level of each of the 11 biomarkers of the reference sample to generate a progressive
diagnostic |V total reference value, wherein an increased value of the progressive diagnostic 1V total
test value compared to the progressive diagnostic IV total reference value indicates the presence of
progressive GEP-NEN in the subject. Embodiment not covered by the claimed invention.

[0034] The present invention also provides a method for determining the risk of relapsing or
reoccurring progressive GEP-NEN in a post-surgery subject, including determining the expression level
of at least 22 biomarkers from a test sample from the subject by contacting the test sample with a
plurality of agents specific to detect the expression of the at least 22 biomarkers, wherein the 22
biomarkers are selected from the group consisting of APLP2, ARAF, ATP6V1H, BNIP3L, BRAF, CD59,
COMMD9, CTGF, FZD7, GLT8D1, KRAS, MKI67/KI67, MORF4L2, NAP1L1, NOL3, OAZ2, PANK2,
PHF21A, PLD3, PNMA2, PQBP1, RAF1, RNF41, RSF1, SLC18A1/VMAT1, SLC18A2/VMAT2Z2,
SMARCD3, SPATA7, SSTR1, SSTR3, SSTR4, SSTR5, TECPR2, TPH1, TRMT112, WDFY3, ZFHX3
and ZZZ3; determining the expression level of the at least 22 biomarkers from a reference sample by
contacting the reference sample with a plurality of agents specific to detect the expression of the at
least 22 biomarkers; normalizing the expression level of the at least 22 biomarkers in the test sample
to the expression level of the at least 22 biomarkers in the reference sample; comparing the
normalized expression level of the at least 22 biomarkers in the test sample with a predetermined
cutoff value; identifying an absence of risk of relapsing or reoccurring progressive GEP-NEN post-
surgery when the normalized expression level is less than a predetermined cutoff value of 2 on a scale
of 0-8, or less than 0% on a scale of 0-100%; identifying a low level of risk of relapsing or reoccurring
progressive GEP-NEN post-surgery when the normalized expression level is less than a predetermined
cutoff value of 5 on a scale of 0-8, or less than 55% on a scale of 0-100%; identifying an intermediate
level of risk of relapsing or reoccurring progressive GEP-NEN post-surgery when the normalized
expression level is equal to or greater than a predetermined cutoff value of 5 and less than a
predetermined cutoff value of 7 on a scale of 0-8, or equal to or greater than 55% and less than 75%
on a scale of 0-100%; or identifying a high level of risk of relapsing or reoccurring progressive GEP-
NEN post-surgery when the normalized expression level is equal to or greater than a predetermined
cutoff value of 7 on a scale of 0-8, or equal to or greater than 75% on a scale of 0-100%.

[0035] The present invention also provides a method for determining the risk of relapsing or
reoccurring progressive GEP-NEN in a subject treated with somatostatin, including determining the
expression level of at least 22 biomarkers from a test sample from the subject by contacting the test
sample with a plurality of agents specific to detect the expression of the at least 22 biomarkers,
wherein the 22 biomarkers are selected from the group consisting of APLP2, ARAF, ATP6V1H, BNIP3L,
BRAF, CD59, COMMD9, CTGF, FZD7, GLT8D1, KRAS, MKI67/KI67, MORF4L2, NAP1L1, NOL3,
OAZ2, PANK2, PHF21A, PLD3, PNMA2, PQBP1, RAF1, RNF41, RSF1, SLC18A1/NVMATI1,
SLC18A2/VMAT2, SMARCD3, SPATA7, SSTR1, SSTR3, SSTR4, SSTR5, TECPR2, TPH1, TRMT112,
WDFY3, ZFHX3 and ZZZ3; determining the expression level of the at least 22 biomarkers from a
reference sample by contacting the reference sample with a plurality of agents specific to detect the
expression of the at least 22 biomarkers; normalizing the expression level of the at least 22 biomarkers
in the test sample to the expression level of the at least 22 biomarkers in the reference sample;
comparing the normalized expression level of the at least 22 biomarkers in the test sample with a
predetermined cutoff value; determining the presence of a GEP-NEN in the subject when the
normalized expression level is equal to or greater than the predetermined cutoff value or determining
the absence of a GEP-NEN in the subject when the normalized expression level is below the
predetermined cutoff value, wherein the predetermined cutoff value is 2 on a MAARC-NET scoring
system scale of 0-8, or 0% on a scale of 0-100%; when a GEP-NEN is present, determining the
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expression level of each of 8 biomarkers from a test sample from the subject and a reference sample
by contacting the test sample and the reference sample with a plurality of agents specific to detect the
expression of each of the 8 biomarkers, wherein the 8 biomarkers comprise Ki67, NAP1L1, NOL3,
TECPR2, SSTR1, SSTR2, SSTR4, and SSTR5; summing the expression level of each of the 8
biomarkers of the test sample to generate a progressive diagnostic V total test value and summing the
expression level of each of the 8 biomarkers of the reference sample to generate a progressive
diagnostic V total reference value, wherein an increased value of the progressive diagnostic V total test
value compared to the progressive diagnostic V total reference value indicates the presence of
relapsing or reoccurring progressive GEP-NEN in the subject.

[0036] The present invention also provides a method for determining a response of a peptide receptor
radionucleotide therapy (PRRT) of a GEP-NEN in a subject in need thereof, including determining the
expression level of each of 8 biomarkers from a test sample from the subject and a reference sample
by contacting the test sample and the reference sample with a plurality of agents specific to detect the
expression of each of the 8 biomarkers, wherein the 8 biomarkers comprise ARAF1, BRAF, KRAS,
RAF1, ATP6V1H, OAZ2, PANK2, PLD3; normalizing the expression level of the 8 biomarkers in the test
sample to the expression level of the 8 biomarkers in the reference sample; comparing the normalized
expression level of the 8 biomarkers in the test sample with a predetermined cutoff value; determining
the presence of a PRRT-responsive GEP-NEN in the subject when the normalized expression level of
the 8 biomarkers is greater than a predetermined cutoff value, wherein the predetermined cutoff value
is 5.9 on a scale of 0-8. Embodiment not covered by the claimed invention.

[0037] The present invention also provides a method for determining a response of a peptide receptor
radionucleotide therapy (PRRT) of a GEP-NEN in a subject in need thereof, including (a) following a
first cycle of PRRT therapy: determining the expression level of at least 22 biomarkers from a first cycle
test sample from the subject by contacting the first cycle test sample with a plurality of agents specific
to detect the expression of the at least 22 biomarkers, wherein the 22 biomarkers are selected from
the group consisting of APLP2, ARAF, ATP6V1H, BNIP3L, BRAF, CD59, COMMD9, CTGF, FZD7,
GLT8D1, KRAS, MKI67/KI67, MORF4L2, NAP1L1, NOL3, OAZ2, PANK2, PHF21A, PLD3, PNMA2,
PQBP1, RAF1, RNF41, RSF1, SLC18A1NMAT1, SLC18A2/VMAT2, SMARCD3, SPATA7, SSTR1,
SSTR3, SSTR4, SSTR5, TECPR2, TPH1, TRMT112, WDFY3, ZFHX3 and ZZZ3; determining the
expression level of the at least 22 biomarkers from a reference sample by contacting the reference
sample with a plurality of agents specific to detect the expression of the at least 22 biomarkers;
normalizing the expression level of the at least 22 biomarkers in the first cycle test sample to the
expression level of the at least 22 biomarkers in the reference sample; (b) following a second cycle of
PRRT therapy, determining the expression level of at least 22 biomarkers from a second cycle test
sample from the subject by contacting the test sample with a plurality of agents specific to detect the
expression of the at least 22 biomarkers, wherein the 22 biomarkers are selected from the group
consisting of APLP2, ARAF, ATP6V1H, BNIP3L, BRAF, CD59, COMMD9, CTGF, FZD7, GLT8D1,
KRAS, MKI67/KI67, MORF4L2, NAP1L1, NOL3, OAZ2, PANK2, PHF21A, PLD3, PNMA2, PQBP1,
RAF1, RNF41, RSF1, SLC18A1/VMAT1, SLC18A2/VMAT2, SMARCD3, SPATA7, SSTR1, SSTR3,
SSTR4, SSTR5, TECPR2, TPH1, TRMT112, WDFY3, ZFHX3 and ZZZ3; determining the expression
level of the at least 22 biomarkers from a reference sample by contacting the reference sample with a
plurality of agents specific to detect the expression of the at least 22 biomarkers; normalizing the
expression level of the at least 22 biomarkers in the second cycle test sample to the expression level of
the at least 22 biomarkers in the reference sample; (c) determining a ratio of change of the normalized
expression levels from (a) to the normalized expression levels from (b); (d) determining the presence
of a PRRT-responsive GEP-NEN when the ratio of change is greater than a pre-PRRT therapy cutoff
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value, wherein the pre-PRRT therapy cutoff value is 1 on a scale of 0-8. Embodiment not covered by
the claimed invention.

[0038] The present invention also provides a method for determining a progression of a GEP-NEN in a
subject in need thereof, including determining the expression level of ZFHX3 from a test sample from
the subject by contacting the test sample with an agent specific to detect the expression of ZFHX3;
determining the expression level of ZFHX3 from a reference sample by contacting the reference
sample with an agent specific to detect the expression of ZFHX3; normalizing the expression level of
ZFHX3 in the test sample to the expression level of ZFHX3 in the reference sample; comparing the
normalized expression level of ZFHX3 in the test sample with a predetermined cutoff value;
determining the progression of a GEP-NEN in the subject when the normalized expression level is
equal to or greater than the predetermined cutoff value, wherein the predetermined cutoff value is 0.5
on a scale of 0-8. Embodiment not covered by the claimed invention.

[0039] The present invention also provides a method for predicting tumor proliferation of a GEP-NEN
in a subject in need thereof, including (a) determining the expression level of at least 22 biomarkers
from a test sample from the subject by contacting the test sample with a plurality of agents specific to
detect the expression of the at least 22 biomarkers, wherein the 22 biomarkers are selected from the
group consisting of APLP2, ARAF, ATP6V1H, BNIP3L, BRAF, CD59, COMMD9, CTGF, FZD7, GLT8D1,
KRAS, MKI67/KI67, MORF4L2, NAP1L1, NOL3, OAZ2, PANK2, PHF21A, PLD3, PNMA2, PQBP1,
RAF1, RNF41, RSF1, SLC18A1/N/MAT1, SLC18A2/VMAT2, SMARCD3, SPATA7, SSTR1, SSTR3,
SSTR4, SSTR5, TECPR2, TPH1, TRMT112, WDFY3, ZFHX3 and ZZZ3; determining the expression
level of the at least 22 biomarkers from a reference sample by contacting the reference sample with a
plurality of agents specific to detect the expression of the at least 22 biomarkers; normalizing the
expression level of the at least 22 biomarkers in the test sample to the expression level of the at least
22 biomarkers in the reference sample; comparing the normalized expression level of the at least 22
biomarkers in the test sample with a predetermined cutoff value; determining the presence of a GEP-
NEN in the subject when the normalized expression level is equal to or greater than the predetermined
cutoff value or determining the absence of a GEP-NEN in the subject when the normalized expression
level is below the predetermined cutoff value, wherein the predetermined cutoff value is 2 on a
MAARC-NET scoring system scale of 0-8, or 0% on a scale of 0-100%; (b) when a GEP-NEN is
present, determining the expression level of each of 3 biomarkers from a test sample from the subject
and a reference sample by contacting the test sample and the reference sample with a plurality of
agents specific to detect the expression of each of the 3 biomarkers, wherein the 3 biomarkers
comprise KRAS, SSTR4 and VPS13C; summing the expression level of each of the 3 biomarkers of the
test sample to generate a progressive diagnostic VI total test value and summing the expression level
of each of the 3 biomarkers of the reference sample to generate a progressive diagnostic VI total
reference value, wherein an increased value of the progressive diagnostic VI total test value compared
to the progressive diagnostic VI total reference value indicates the presence of tumor proliferation of a
GEP-NEN in the subject. Embodiment not covered by the claimed invention.

[0040] The method wherein (b) further includes determining the expression level of each of 3
biomarkers from a test sample from the subject and a reference sample by contacting the test sample
and the reference sample with a plurality of agents specific to detect the expression of each of the 3
biomarkers, wherein the 3 biomarkers comprise SSTR1, SSTR2 and SSTR5; summing the expression
level of each of the 3 biomarkers of the test sample to generate a progressive diagnostic VIl total test
value and summing the expression level of each of the 3 biomarkers of the reference sample to
generate a progressive diagnostic VIl total reference value, wherein an increased value of the
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progressive diagnostic VIl total test value compared to the progressive diagnostic VIl total reference
value indicates the presence of tumor proliferation of a GEP-NEN in the subject.

[0041] As used herein, the term "GEP-NEN biomarker" and "NET biomarker" refer synonymously to a
biological molecule, such as a gene product, the expression or presence of which (e.g., the expression
level or expression profile) on its own or as compared to one or more other biomarkers (e.g., relative
expression) differs (i.e., is increased or decreased) depending on the presence, absence, type, class,
severity, metastasis, location, stage, prognosis, associated symptom, outcome, risk, likelihood or
treatment responsiveness, or prognosis of GEP-NEN disease, or is associated positively or negatively
with such factors of the prediction thereof.

[0042] As used herein, the term "polynucleotide” or nucleic acid molecule means a polymeric form of
nucleotides of at least 10 bases or base pairs in length, either ribonucleotides or deoxynucleotides or a
modified form of either type of nucleotide, and is meant to include single and double stranded forms of
DNA. As used herein, a nucleic acid molecule or nucleic acid sequence that serves as a probe in a
microarray analysis preferably comprises a chain of nucleotides, more preferably DNA and/or RNA. In
other embodiments, a nucleic acid molecule or nucleic acid sequence comprises other kinds of nucleic
acid structures such a for instance a DNA/RNA helix, peptide nucleic acid (PNA), locked nucleic acid
(LNA) and/or a ribozyme. Hence, as used herein the term "nucleic acid molecule" also encompasses a
chain comprising non-natural nucleotides, modified nucleotides and/or non-nucleotide building blocks
which exhibit the same function as natural nucleotides.

[0043] As used herein, the terms "hybridize," "hybridizing", "hybridizes," and the like, used in the
context of polynucleotides, are meant to refer to conventional hybridization conditions, preferably such
as hybridization in 50% formamide/6XSSC/0.1% SDS/100 pg/ml ssDNA, in which temperatures for
hybridization are above 37 degrees and temperatures for washing in 0.1 XSSC/0.1% SDS are above
55 degrees C, and most preferably to stringent hybridization conditions.

[0044] The term "blood biopsy" refers to a diagnostic study of the blood to determine whether a patient
presenting with symptoms has a condition that may be classified as either benign (low activity) or
malignant (high activity/metastatic).

[0045] The term "classifying" as used herein with regard to different types or stages of GEP-NEN
refers to the act of compiling and analyzing expression data for using statistical techniques to provide a
classification to aid in diagnosis of a stage or type of GEP-NEN.

[0046] The term "classifier" as used herein refers to an algorithm that discriminates between disease
states with a predetermined level of statistical significance. A two-class classifier is an algorithm that
uses data points from measurements from a sample and classifies the data into one of two groups. A
multi-class classifier is an algorithm that uses data points from measurements from a sample and
classifies the data into one of multiple groups. The "classifier" maximizes the probability of
distinguishing a randomly selected cancer sample from a randomly selected benign sample, i.e., the
area under a curve (AUC) of receiver operating characteristic (ROC) curve.

[0047] The term "normalization” or "normalizer” as used herein refers to the expression of a differential
value in terms of a standard value to adjust for effects which arise from technical variation due to
sample handling, sample preparation and mass spectrometry measurement rather than biological
variation of protein concentration in a sample. For example, when measuring the expression of a
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differentially expressed protein, the absolute value for the expression of the protein can be expressed
in terms of an absolute value for the expression of a standard protein that is substantially constant in
expression.

[0048] The term "condition" as used herein refers generally to a disease, event, or change in health
status.

[0049] The terms "diagnosis" and "diagnostics" also encompass the terms "prognosis”" and
"prognostics”, respectively, as well as the applications of such procedures over two or more time points
to monitor the diagnosis and/or prognosis over time, and statistical modeling based thereupon.
Furthermore the term diagnosis includes: a. prediction (determining if a patient will likely develop
aggressive disease (hyperproliferative/invasive)), b. prognosis (predicting whether a patient will likely
have a better or worse outcome at a pre-selected time in the future), c. therapy selection, d.
therapeutic drug monitoring, and e. relapse monitoring.

[0060] The term "providing” as used herein with regard to a biological sample refers to directly or
indirectly obtaining the biological sample from a subject. For example, "providing" may refer to the act
of directly obtaining the biological sample from a subject (e.g., by a blood draw, tissue biopsy, lavage
and the like). Likewise, "providing" may refer to the act of indirectly obtaining the biological sample. For
example, providing may refer to the act of a laboratory receiving the sample from the party that directly
obtained the sample, or to the act of obtaining the sample from an archive.

[0061] "Accuracy” refers to the degree of conformity of a measured or calculated quantity (a test
reported value) to its actual (or true) value. Clinical accuracy relates to the proportion of true outcomes
(true positives (TP) or true negatives (TN) versus misclassified outcomes (false positives (FP) or false
negatives (FN)), and may be stated as a sensitivity, specificity, positive predictive values (PPV) or
negative predictive values (NPV), or as a likelihood, odds ratio, among other measures.

[00562] The term "biological sample" as used herein refers to any sample of biological origin potentially
containing one or more biomarker proteins. Examples of biological samples include tissue, organs, or
bodily fluids such as whole blood, plasma, serum, tissue, lavage or any other specimen used for
detection of disease.

[00563] The term "subject" as used herein refers to a mammal, preferably a human.

[00564] "Treating" or "treatment” as used herein with regard to a condition may refer to preventing the
condition, slowing the onset or rate of development of the condition, reducing the risk of developing the
condition, preventing or delaying the development of symptoms associated with the condition, reducing
or ending symptoms associated with the condition, generating a complete or partial regression of the
condition, or some combination thereof.

[00565] Biomarker levels may change due to treatment of the disease. The changes in biomarker levels
may be measured by the present invention. Changes in biomarker levels may be used to monitor the
progression of disease or therapy.

[00566] "Altered”, "changed" or "significantly different” refer to a detectable change or difference from a
reasonably comparable state, profile, measurement, or the like. Such changes may be all or none.
They may be incremental and need not be linear. They may be by orders of magnitude. A change may
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be an increase or decrease by 1%, 5%, 10%, 20%,30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 99%,
100%, or more, or any value in between 0% and 100%. Alternatively the change may be 1-fold, 1.5-
fold 2-fold, 3-fold, 4-fold, 5-fold or more, or any values in between 1-fold and five-fold. The change may
be statistically significant with a p value of 0.1, 0.05, 0.001, or 0.0001.

[0067] The term "disease prevalence” refers to the number of all new and old cases of a disease or
occurrences of an event during a particular period. Prevalence is expressed as a ratio in which the
number of events is the numerator and the population at risk is the denominator.

[00568] The term "disease incidence" refers to a measure of the risk of developing some new condition
within a specified period of time; the number of new cases during some time period, it is better
expressed as a proportion or a rate with a denominator.

[00569] The term "stable disease" refers to a diagnosis for the presence of GEP-NEN, however GEP-
NEN has been treated and remains in a stable condition, i.e. one that that is not progressive, as
determined by imaging data and/or best clinical judgment.

[0060] The term "progressive disease" refers to a diagnosis for the presence of a highly active state of
GEP-NEN, i.e. one has not been treated and is not stable or has been treated and has not responded
to therapy, or has been treated and active disease remains, as determined by imaging data and/or
best clinical judgment.

[0061] The term "expression level score” or "NETest score" refers to the output of a mathematically-
derived classifier algorithm generated from the combination of classification algorithms, i.e. SVM, LDA,
KNN, and Bayes. This score ranges between 0 and 100%. The expression level score from a test
sample, once compared to the expression level score for a reference or control sample, may be used
to diagnose the presence of GEP-NEN, the different stages of GEP-NEN, predict the risk of contracting
a stage of GEP-NEN, or determines the risk of recurrence of GEP-NEN in post-therapy human
patients. Distinctions between GEP-NEN disease states are based on pre-determined expression level
score thresholds and/or ranges as further defined in the present application.

[0062] Diagnosis and prognosis of GEP-NEN has been difficult, in part due to the prosaic symptoms
and syndromes of the disease, such as carcinoid syndrome, diarrhea, flushing, sweating,
bronchoconstriction, gastrointestinal bleeding, cardiac disease, intermittent abdominal pain, which
often remain silent for years. Available diagnostic methods include anatomical localization, such as by
imaging, e.g., X-ray, gastrointestinal endoscopy, abdominal computed tomography (CT), combined
stereotactic radiosurgery (SRS)/CT, and MRI, and detection of some gene products e.g., chromogranin
A. Known methods are limited, for example by low specificity and/or sensitivity and/or in the ability to
detect early-stage disease.

[0063] Detection of single biomarkers has not been entirely satisfactory, for example, to identify
malignancy in human blood samples and to predict complex outcomes like fibrosis and metastasis. See
Michiels S, Koscielny S, Hill C, "Interpretation of microarray data in cancer,” Br J Cancer 2007;96(8):
1155-8. Limitations in available methods have contributed to difficulties in pathological classification,
staging, and prediction, treatment developing and monitoring therapeutic effects. Among the
embodiments provided herein are methods and compositions that address these limitations.

[0064] In one aspect, the present application relates to the detection and identification of GEP-NEN
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biomarkers and panels of such biomarkers, for example, in biological samples. Provided are methods
and compositions (e.g., agents, such as polynucleotides), for detecting, determining expression levels
of, and recognizing or binding to the biomarkers, in biological samples, typically blood samples.

[0065] Also provided are models and biomathematical algorithms, e.g., supervised learning algorithms,
and methods using the same, for prediction, classification, and evaluation of GEP-NEN and associated
outcomes, for example, predicting degree of risk, responsiveness to treatment, metastasis or
aggressiveness, and for determining GEP-NEN subtype.

[0066] Detection of the biomarkers using the provided embodiments is useful for improving GEP-NEN
diagnostics and prognostics, and to inform treatment protocols. In some aspects, detection of the
biomarkers and/or expression levels by the provided embodiments confirms or indicates the presence,
absence, stage, class, location, sub-type, aggressiveness, malignancy, metastasis, prognosis, or other
outcome of GEP-NEN, or a GEP-NEN cell, such as a circulating GEP-NEN cell (CNC). The provided
methods and compositions may be used for tumor localization, and for predicting or detecting
metastases, micrometastases, and small lesions, and/or for determining degree of risk, likelihood of
recurrence, treatment responsiveness or remission, and informing appropriate courses of treatment.
For example, detecting the biomarkers, e.g., in circulation may be used to detect early-stage and
primary GEP-NENs (e.g., to identify GEP-NEN disease or metastases in a patient previously deemed
"negative"” by another approach, such as anatomic localization).

[0067] The provided methods and compositions may be used for designing, implementing, and
monitoring treatment strategies, including patient-specific treatment strategies. In one example,
detected expression levels of the GEP-NEN biomarkers serve as surrogate markers for treatment
efficacy, e.g., to monitor the effects of surgical therapy, e.g., removal of tumors, targeted medical
therapy, e.g., inhibition of tumor secretion/ proliferation, and other therapeutic approaches, by
detecting remission or recurrence of tumors, even in the form of small micrometastases. The methods
also may be used in evaluating clinical symptoms and outcomes, and for histological grading and
molecular characterization of GEP-NENs.

[0068] The provided biomarkers including GEP-NEN biomarkers, and subsets and panels of the same.
Among the provided GEP-NEN biomarkers are gene products, such as DNA, RNA, e.g., transcripts,
and protein, which are differentially expressed in GEP-NEN disease, and/or in different stages or sub-
types of GEP-NEN, or in different GEP-NEN tumors, such as gene products differentially expressed in
metastatic versus non-metastatic tumors, tumors with different degrees of aggressiveness, high versus
low-risk tumors, responsive versus non-responsive tumors, tumors exhibiting different pathological
classifications and/or likelihood of response to particular courses of treatment, as well as those
associated with features of GEP-NEN disease, stage, or type, or with neuroendocrine cells or related
cell-types.

[0069] For example, the biomarkers include gene products whose expression is associated with or
implicated in tumorogenicity, metastasis, or hormone production, or a phenotype of primary or
metastatic GEP-NEN, such as adhesion, migration, proliferation, apoptosis, metastasis, and hormone
secretion, and those associated with neoplasia or malignancy in general.

[0070] Among the biomarkers are GEP-NEN cell secretion products, including hormones and amines,
e.g., gastrin, ghrelin, pancreatic polypeptide, substance P, histamine, and serotonin, and growth factors
such as tumor growth factor-beta (TGF-B) and connective tissue growth factor (CTGF), which are
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detectable in the circulation. Secretion products can vary with tumor sub-type and origin.

[0071] In one example, the biomarkers are gene products associated with regulatory genotypes (i.e.,
adhesion, migration, proliferation, apoptosis, metastasis, and/or hormone secretion) that underlay
various GEP-NEN subtypes, stages, degrees of aggressiveness, or treatment responsiveness.

[0072] A total of 51 differentially expressed biomarker genes have been discovered for the diagnosis,
prognosis, and/or monitoring of GEP-NENs. Further details regarding the 51 differentially expressed
GEP-NEN biomarkers as well as the housekeeping gene, ALG9, are found in TABLE 1.

TABLE 1: GEP-NEN Biomarker/Houskeeper Sequence Information

Gene RefSeq Sequence SEQID

Name Accession NO:

ALGY NM_024740.2 1
GTCTTTTGTCCCTCGECGCACACCGTTTGCCAGCCAAAGT
TATGTCTGCGCCCTCACCCACTTCATAGGGTGCCCANTTC

TTTTTTCCCCACGCTTGCCATGGCTACTCGAGGCCCTIES
CAGCGCCTGANCGGCAGTCEECGCCACCAGTGGEEATACGS
CCCCGGCTGCECACAAGUTCCGGEACCTGCTGECCAGTES
CACCCCOOCCCCOCOOACCACCOCACCCACTTATCTOOD
NCAMAGCAGCACANGTCTCCGCACCTGANGGATCTACTS
TTTCAACTCTCTCCTTTCACCAACCTTATCTCCTCCTICT
CCTGAGCANCATCTCTGACTCTCGATCAMCATTCAACTAC
TGGGAGCCAACACACTACCTCATCTATGGGGAACCCETTTE
AGNCTTGESANTATTCCCCACCATATCCCATTCCCTCITA
TGCTTACCTGTITGCTTCATCCCTGGCCAGCTECATTTCAT
GCAAGAATTCTACANACTANTANGATTCTTIGTGTITTACT
TTTTGCGATGTCTTCTGGCTITTGTCAGCTGTATTTGTGA
ACTTITACTTTTACANGGCTCTGTGCAAGANGTTTCCGTTS
CACGTGAGTCCAATGATGCTAGCCTTICTTGGTTCTCAGCA

i

oy

@]

CTGGCATGTTTTGCTCATCATCAGCATTCCTTCCTAGTAG
CTTCTGTATGTACACTACCTTGATACCCATGACTCCATGSG
TATATGCACANCACTTCCATTGCTCTCCTGGOACTAGCAS
CTGGGGCTATCTTAGGCTCCCCATTCAGTGCAGCTCTTGSG
TTTACCCATTCCCTTTCATITCCTCCTCATCAAACACALD
TGCCAAGAGTTICTTTCATTCCTCGCTCATGGCCCTCATAC
TATTTCTSSTCCCTGTSOTCCTCATTCACAGITACTATTA
TGGGAAGTTGETGATTGCACCACTCAACATTGTTTTGTAT
AATCTCTTTACTCCTCATCCACCTCATCTTTATCCTACAS
AMCCCTGOTATTTCTATTTAATTAATCGATTTCTCAATTT
CAATCTACCCTTITCGCTTTCCCTCTCCTACTCCTACCASTS
ACTTCTCTTATCGAATACCTGCTGCACAGATTTCATGTTC
AGCAATTTAGCCCACCCOTATTCCCTTACCTTCOCTCCAAT
CTATATTTOCTTITATAATTTTCTTCATCCACCCTCACAAA
GAGGAGAGATTTCTTTTCCCTGTGTATCCACTTATATGTS
TCTGTGGCGCTCTIGCITCTCTCTGCACTTICASCACAGTTT
TCTGTACTTCCAGARATGTTACCACTTTGTGTTTCAACGA
TATCGCCTGGACCACTATACTGTGACATCGANTTCGCCTGG
CATTAGGAACTCTCTTCCTCTTTGGECTCTTGTCATTTITC
TCCCTCTOTCCCACTOTTCACACCATATCACIOCCCCITT
GATTTGTATCCAGAATTTTACCGAATTGCTACZACACCCAA
CCATCCACACTCTCCCAGAACGCAGACCTGTGAATCTITG
TGTGCGANANCAGTGETATCCATTTCCCAGCASCTTCCTT
CTTCCTGACAATTGGCAGCTTCAGTTCATTCCATCAGAGT
TCACACCTCACTTACCAAAACCTTTTCCACAACCACCTCET
GGCCACCCGGATTGTTCCTACTGACATGAATGACCAGAAT
CTACRACACCCATCCACATATATTCATATCACTAAATOCC

GGAGCCAAAATATTCATCCAATAAACAAGAATSCATCAGTS
TTGGCCTATACACCATTCCTITGATCCTTCTACATCTTIAN
AGCTGCTECGECCATTCTATCTCCCCTTCCTSTCACATCA
CTATACAGSTGTACCGTANNCTACACCATCCTCANACCCCSES
AAAGCAAAGCAAATCAGCAACARAACTGGAGSTTACCAAL
ACANCCTGTGGCCCCANNSCACANCCATCTTCTTAACTATT
GATTCCAGTGACCTGACTCCCTGCAACTCATIGCCTGTAA
CATTTGTAATAAAGGTCTTCTGACATCAATASTCCAATCT
GGGTGCTCTGECCTAGTCAAAGTCTATTTCAAACTCTAAT
CAAAGTCACATTTGCTCCCTCTGTGTCTCTCTGTTCTGEA

ALk W e T L AL AT A ST WA & W TV FATAL ik & Wt
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Lo Iraant I T IoU AT T AU T CAGACRARGO U T RAAT O
ACAGATAGATATATTGOTCCACATCTCATTGTTTITTICTCTE
TCGTTCAATTATTTACTAGACCGGAGCNAGAGCAGANCCANS
TTACACCAACAATTCAAAATCCTCCTACTCCATCCCTOTS
ATAAGCTOTTCTCCACACTCTGGCCTCGCATCTEACANST
AGCAAGCCTCTCTTAGGCCATATGGCGCTTCTCCACCARAG
CTCTTTCCSCACCTCCTASCACACCTTCTTATTSAAATCC

CATGCTGAAAATGAACACACCCTAGTTGCCAATCCACATS
TCCTTTTCACCTCCAGCCAACACTAACCTTCTTTAAACCAL
TTCACAGGACTAGGACCCTCETCCTGEAGCTATCTCAGGAN
AAAGGTGACCATTTGAGGAACTGTGACCTAATTTTATTAT
ANTGATGECTCTAATTTTCATTTCCTTTACANCCANCTGT
AACTATAAGGTTGTATTGCTTTTTTCTTCAGTTTTAGCAT
GCTATTTTTTCAATTCTACACTCCTCCATGTOANCATATS
MCAGACAMNANCTACANCTCTATAGCACATATTTCCAGAN
AATTCTATCAATTCATACATTITCCATCACATCACATTTTT
AAGTAATGTAATCTGAGGCCCATTGCTCAGGAAATTAAGAA
TTTTCCTTTTITTTTAACCACCCCCACTCAAAACCATCAD
TGCTATATTTATAGCACCTATTTTTTACTTICTGTCTCTTIGT

CACGCACATCCTCCATOCOCCCACTTCTACTCAAATACTE?
ATGATAAGCACCTAATTAAAATGTGATAAGTGTATACTAT
TACTTTAAAACCCTTTACACTCAGTACTTCAGTTTACAAG
GCACTTTCACACGCATCTCCTITTGATCCTCACAGTCACAAL
ATCGTGGTAGACAAGGTACCTCATTTTTATCCICATTTTAT
AGATANAGGANNCAGGTTCCCCGTGCCEAGTCASCCENAGS
AAAGATAGTTACTTGCCTAACGTCACACAGCTCACTAAGTA
ATAGAGCTGGCACTGGAACCCAGGTTTCCTTACTCTCATC
TATTGCTCCTCCATATTCCTCACTCAACCATGAAAACATT
ACTTGAAAGGACTGATGACCTTAACCAGAGATCTAACTG
TATTGTAACTTTCTATTTTAAGGAACGAATTGTGTCTGTAT
TTCACTTCTTTCCACCCTCCACTCTCCCTCTETCTTACAT
CAGCACAGCACTGCTGTGTCATGCACCCTGACCTCTGEGCA
GGARAAGTAGTCCTTCTGTTTCGAAGTCATGTTCTTTTGCA
GCCACACAGGATCCAAATATCAGTACTATTCCTCTAGTICA
ATCTGGGGTCACATTATAGCTGCCTTATTTCCOTAAGGSGT
ANCTGATCTCGANTATCTGCANATAGCATGANTCTATTTTT
CAGAAGTTCCATCTTTCATTITTTICTTITITTITTTTTTCAGAT
ACACTCTCATTCTCTCOCCCATCCTCCACTCCACTCCECE
GATCTCGGCTCECTGCAACCTCTGCCTCCCAGGTTCAAGT
AATTCTCATCCCTCASCCACCCCACTACCTCICATTACAS
GCATGCGCCATCATGCCCACCTAATTTATGTATTTTITAGT
AGAGTTGGAGTTTCACCATCTTGGCCAGGCTGETCTTGGA
CTCCTCACCTCACCTCATCCACCCCCCTCACCITCCCAAA
GTGCTGGTATTACAGGCETCAGCCACCGCACCCACCCCCA
TCTTTCATTTTCAAACACAACCCCATTCTAATACCAACTS
GTGCCAAGAGACAAGAAAACAAGTGCATAACAGAACAAATS
CCTACTTACAATATTAAAAACCTCCTCTTTCACATCTCC
CTGCAGGAATATCAGAGACCCAGTTCAAGCGUTCCAGALS
TAATAGGTCTACACAGTACACAATCAATAACTGGCCAGTGT
GTGAGGATAGACTGGGCTCCCCCTTCCTTGAAACATCICT
GGCATTTAATTICTCAATTCTTGATTACTATTTTCCAGTGT
AAAACTASCACATATCATCTCACTACACCACATACAATTT
TAAGTGAAACATTTGCCTTACTTGCACTAATAATCTGETS
TTCTTCACAGTAGCTANGCCCCTCTATGTTTCCCACAGET
AAATAAGAATCCAGGAATCCAGGTCCATCTGTGATCAATS
CCTTTTTTCTAATCAAASTACTATAATCCTCTTTITATITS
TTTTGTCATCTTGTTTTTTITTTTTTITTAAAAAAACAAAA
CCTTAATTATAATATASCCCAAACAAACCCCATCACTCAT
GCCAGGGATTCCTTGCANATATCAGTTCCTATCACTTTTAN
AACCTGATTTTCGGATCTCTCTGTITCTATGTATGTCTTITAG
TCAGAGCACAATACATGGCACAACGCTGIGCCAAATGTITA
TAGGTAAGGAATATAGAAATCAATGTTTITTTGTTCTGAAG
CTGTITTTCATCTCGATATTTTATANNCACATTTTAAADNANT
CTCCATCACTTITTTAGTATACGAAGCATAGCTTTCCCTSS
GMANMACASTTTCANCACACCTGCTCAGRGTASCACTTIT
CCCTCAAAAAACCAGTGTTCAGCCTCCACTGACTCTITITS
CTTGCCAAAACCAGGAAGCATGCAACATACTTATTTCTCS
ATAGCATTCTCCACTATATSACCGATCTCCCACTACACATTA
TTATTTTTTTTICCCCGAGACAGAGTCTTGCTCTCTCGICS
NGGTTGGANCACANTGGCACCACCTCAGCTCACTCCANCT
TCTGTCTZCCECGTTCAAGCAATTCTCCTGCTTCACGCTITS
CTGAGTAGUTCCGATTACACCCACACACCACTCACCECATT
CAGCTAATTTTTGTATTTTTAGTAGACGTGGGGTTTTACC
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ATCTTCCCCACCCTCOTCTTAAACTCCTCACCTTCTAATC
ATCCCGCCTCCCCCTCCTAAAGTGCTAGGATTACACGTAT
CACCCACCOCACCCCCCCCACATAATTTTITAATACCCTITT

GATCATGGEGGCTCAGTGAGCCAGTAGCETATACTTCCCAAAT
CCATCCTTCTCTCATTTCTACCTCTAAACCASCCTTATICT
GAATCCCCAAATCTTGTGATCCTGACTACCATTACTGAAL
CAGTCTGCACCCTAGGCATCTGCTACCARAATTTACCTCESD
TACCTGCTAGCTCTCATCTEATANCANAGANSNCACGTTA
TTTTAATTTTTTGAGATAATCACAGAAAATTGCACCCCAT
ACTCTTTATTACCGAATTCAAGTTTCCANATAGACCCTTT
GTTTTAAATCATGATGGGTCTTTATCCCAATCATTTATET
GGGTCATTTTTCCAACTTTCCAGTTCTAGGAAACAACTTT
CANANCCTGATATGATTCTCCAGCATCAGCTITACCGTEA
CCATTTGGGCAAAGCTCCACTGGCAATCATTTATTCTGTT
TTGCATTTCCTCCGATTTATTGANNTANGANTTCACTGTS
ATTATGTAGTCTTCTGGCTACTATCACGCAGCTCTCCTTT
TAATTTGSTTAATTTTATTTTCTCTCAAGAGGGACAAGAG
GCTACAATTTAATCTTGGECCTCCACAACCATATTAAAGITE
ACGTGTTAATCAGTGCATTCTTATGCTCCTACATTAAATS
CCTTCCCTAAATCCATAAATCCACATCTCCCTACCTTTAA
TITTTTTTGCAACAGAAACATCAGACTTCCGTATCCCATC
CTTCCATTTCACACCCTTTCTCCTCTATCTCTAAATCTS
ATGTTGCCTTCTGCCAGSTCTCTATAACCAGGTGATTCATS
CTGCAAATGAAATCAGLAACCAGTAAAGTGTTAAACCAAG
ACTATTCTCCAATTCACTTICTICTTCCTCATCCTTCTACTT
TATTTCACSTCTICGGTSTTTACATTACATACTTATATITS
CTGTGAAAGAAAGAGTTAAATAAATTCTAGCAGTTTGA

AKAP8BL iNM_014371.3 2
- ACTGATATGACCAGGCATACAGATACACAGCEGTTCCTTC
CAATAGACGTCAAGCTGACCCCGGTATGAGCTAATCCGESET
CGGEGAGGCGGEECTCEEETETGTGTCCAGGGEACCCTET S
GTTAGCAGCACCTATCGCACCGTCGCATGTTCACACCAGT
ACAACCCCOCCTCCTCOCATCTTCGTCTTCCCCOCCACTAT
GAGCTACACACCCTTTGTCCAGGGATCTGAAACCACTTITS
CACTCCACATACTCCOATACCACCOCCTCACCOZACCTOTO
ATTATGGATATCGAACTTCCAACTCTCGGACARATAGAGS
CTACGAGEGCTATGGCTATCCCTATCCCTATEGCCAGGAT
ANCACCACCANCTATGSCTATGGTATCGCCACTTCACACT
CTTGGGAAATCCCTAGCTCTCACACAAATGCAAACACTAG
TCCCTCCOSOTACCCCTASTCCCCATTCCCTTTTATCCACA
ATTAACCAGCCCTTAGATATCGTGCCCCATTTGCACACAL
ACATCATOCAACCACOCOTCTACCCCTCACCTICACAAATD
GCTATGACTCTTATGAGTCCTCCGACTCGAGGGLCCTCITS
AGTGAGUGIGACCTGTACCCCTCAGCCTATGATTACAGCS
AGCTTGACCCTCAGATSCSAMATGGCCTATGASSCCCANTA
CGATGCCTACCCCGACCACTTCCGCATGCGTGGCAACGAT
ACCTTCCCTCCCACCTCACACGCCTCCCCCCTOCATGCCE
GGAGCGGCLGECCANTGECCTCAGGCTATGGECCCATETS
GGAAGACCCCATGGGEECCCEGGGCCAGTGCATCTCTGET
GCCTCTCGECTCCCCTCCCTCTTCTCCCAGAACATCATCC
CCGAGTACGGCATGTTCCACCGCATCCGAGGTGECEGIET
CTTCCCGOGCCCCTCOIGCTTITGGTTTCGGGTTTCCCAAT
GGCATGAAGCACATGASGCCCACCTCCANGACCTCCATT]
CAGCCGACTTCCGAACCAACAAGAACAAGAGARACGCAGESG
CGGCAGTCCTCATGAGCCACATAGCAANGCCACCCCCALE
GACTGCTCGGACAACAGCCACTCAGACAATGATCACGGCA
ACAGACCGCCTTCAAGGTACCCAGET
TGTGGAGAAGGCCCTCCAGAGTGGACCEAGAGGATCAGGAS
GGAAAAGAGGATGGGAGACAAGAAGCCAAAGAGCATCCAG
AGAAGGGGGECCCTARCCACCCAGGATCAAAATSCCCAGAL
CAAGCGCAAGTTGCAGGCACCCAAGAAGAGTCACCGACAAG

CAGAMNANGCGECAGCGACACCGCATCGCTGGANNCEATCC
AGTTTGTGTGTTCTCTGTCCAAATACCGGACTTTCTATGA
GGACGNAGATGECCAGCCATCTTGACNCECANGTTCCACANG
GAACACTTTAACGTACGTACGCCACCAACCTCCCTAACCAGA
CGGCTGACTTTCTGCAGGACTACGTCACTAACAACATTAA
GANGACAGAGCEAGCT CCOANNMCCCETGGAGGACCTTGAT
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COCCTCATCCACCAAATCTACACACACCACCATCTCATTC
AGCAAATTGCCATGGAGCATTTTGTCAAGAAGGTCCAGGT
AGCCCATTGTCCAGCCTGCCACCTCTITCATTCCCATGCAS
TTTCCCATCATCCACAATCATCTCAACACCATOCATCACA
ACCGGAACCGCAGGCTCATCATGGACCAGTCCAAGAAGTS
CTCCCTCATGETGGCCIGCACTATTCTCAACAACAAGCTC
ATCAGCANGANCCTGGEAGCCCTACCTCANGGECCACANCT
CTTTCACCGACAGCCTUGACCAGGACAAGGAGCACCAGGA
GGCTCGAGGSECCETGCICTCCACGAGCCGGCGIACCCECGAN
GCGGCAGGGATCTCGGAGCECGCAGACGGCGTECCEGTET
AGCCTCCOGTCCCCCCAGACCCAGCCCOUGGRGCCCTGRTS
GCCGCCACCGLCGECCECUCCCAGAGCEAGGAGEACEAGEET
GCCGTGCIUTTCECTGGEACECGCGCTCCAACGTZCACGATCE
GCGGCATCCCECGCCTOGACCTGGACCACGATGACCAGES
CGGLGGEEECECCCCETEACCCCAGLCTCEEEECEEECEEN
GCCCGCGTEGCCGAAGCTCCAAACCAAACCTAATAAAGTT
TTCCCATCCCACCANANNANNNANNNAANNAN

APLP2 NM_001142276.1 3
- AGAAGGAGGGCETGGTAATATGAAGTCAGTTCCCCTTGGT
CTAANACCCCCEGGGTEECECCCANCTGGCTTTACATSS

TCTGGGTCGCECTGTGUTAACCGAGCAGTCCEACTETETG
AGCTTGAGAGCCGCGUECTACAGCGACCCGGLEACEGATS
GCGGCCACTCGECACTGUGECCGLCECAGCCACGECCAGET
TCCTGCTTOCTECTGCTGEGTCCGGUTCACGGCEECTECTTT
GGCGCTGGCCEECTACATCEAGGUTCTTGCAGCCAATGCT
CCAACAGCATTITCCTOTTCCTCACCCTCAAATCCCAATOT
TTTGTGGGAACTTAAATATCCATGTCAACATTCACACTSS
CAAATGGCAACCTGATCCAACAGGCACCAAGASCTCCTTT
CAAACAAAACAACAACTTCTITCAGTACTCTCASCACATIT
ATCCAGAGCUTACAGATCACAAATGTCATGGAGSCAAATTA
CCCOCTTASTATTCACAACTCCTCCCCCACCIACAAAAND
CANTGCANGACTCGCTTTETTACACCTTTCAAGTCETCTCS
TGGGTGAATTTICTAAGTGATCTCCTCCTAGTTCCAGAAAA
CTGCCAGTTTTTCCACANNCAGCGCATGGAGETCTCTGAS
AATCACCAGCACTGGCACACCGTAGTCAAAGAGCCATGTC
TCACTCAOOCAATCACCTTATATACCTACCCCATCCTOCT
CCCATGTGGGETAGACCACTTCCATCCCACTCAATATGTS
TGCTGCCOCTCACACARAAGATTATTGCATCTGTGTCAAAAG
MANGAGGANGACEANGATCANCAGGANCAGGANSACCANGN
TCAAGAGGAACACTATGATCTTTATAAAAGTGAATTTCCT
ACTGAAGCAGATCTGGANCACTTCACAGANGCACCTGTGE
ATCAGGATGATCAGGATCACCAAGAACGGGAGSAACTSST
GGAGGACCGACATTACTACTATGACACCTTCAAACCAGAT
CACTACAATCACCACAATCCTACTCAACCCCCCACCGCACZS
GCACCATGTCACACAAGGAAATTACTCATGATSTCAAAGT
TGTCTGCTCCCAGGAGETCATGACCCCGCCCTSCCEGEET
GTGATGCCTCCETTGGTACTTCGACCTCTCCAAGCCAAAGT
GCGTGCGCTTTATATATGCTCGCTGCCGCGGTAACAGGAA
CANTTTTGAGTCTGAGGATTATTGTATGGCTGTCTCTAAN
GCGATGATTCCTICCAACTCCTCTGCCAACCAATCATGTITG
ATGTGTATTTCCAGACCTCTCCAGATCATANTGACCATGE
TCGCTTCZAGAAGGCTAACCAGCAGCTGGAGATTCCGIAC

CGCANCCGANTCGACASCCTAMGANCGANTGGCANGAGS
CAGAGCTTCAACCTAAGAACCTCCCCAAAGCAGACAGGCA
CACTCTGATTCAGCACTTCCAAGCCATGGTTANACCTTTA
GAGAAGGAAGCAGCCAGTCACAAGCACCAGCTGCTCGAGA
CCCACCTCOCCCCACTOCARACCTATCCTCAATSACCCICD
TCGGATGSCTCTGGACAACTACCTGCCCTGCCTTCCAGTLET
CACCCCCCACCCCCTCATCCCATTCTCCACCIETTACTEC
GTTATGTCCGTCCTGAGAACAAAGATCGCTTACATACCAT
CCGTCATTACCAGCATGTCTTGGCTCETTGACTSCAGAAAAG
GCGGCCCASATCAM\TCCCACGTGATCACACATCTCCACS
TGATTGAAGAAAGGAGGAACCAAAGCCTCTCTCTCGCTETA
CAAAGTACCTTATGTAGCCCAAGAAATTCAAGACCARAATT
GATGAGCTCCTTCAGGAGCACCGTGCAGATATGCACCAGT
TCACTGCCTCAATCTCAGACACCCCTETGGATGTCCGGG

GAGCTCTGAGCAGAGTGACEAGATCCCACCGTTCCACCCT
TTCCACCCCTTCCCACCCCTACCTCACAACCAACCATCTS
GAGTGGGAGACCAGGATGCCCGACTCATCGGTGCCEAAGA
CAAACTCATTAACACTAACAATAAACTCCATCAAAACATO
CTOATTEANGACACTOTACATGETTAACGAAATZATTTT A
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ATCCCCACACACTTCOACCCCTCCACCAACATCTCCCAATT
CGTGGGCCCACTGCGEGACCACTTCACTCTGAGTACCAST
CCTCTCATTCCCCTCCTOCTCATCCCAGTCCOCATTCGECA
CGGTCATCGTCATCAGCUTCCTCGATCCTGAGCARCAGGCA
GTATGGCACCATCAGCCACCCGATCCTGGAGGTTCATCCA
ATCCTCACCCCACAASACCCTCACCTCAACAATATCCATA
ACCATGGCTATCAGAACCCCACCTACAAATACCTCCAGCA
CATCCACATTTACCTOOCACCCAGCCCOGCASCCCTOOCO
GAGGGATGCACCTGGGEUCCEAAGATCCCACGATTCCGATC
GACTGCCAAGCAGCAGTICCTGCCACCGGCTEICTCTGAT
ATCCTGACTTCCTGGACTCTAGCGACTATATANACTACTAL
TGTAGAACTGCAATTTCCATTCTTTTAAATGSSTCAARAAA
TGCTAATATANCAATATATCATATATAMCCTTAANATGAN
AAAAATGATCTATTGCAGATATTTGATGTAGTTTTICTITTT
TTAMTTAATCAGANACCCCACTTCCATTGTATTCTCTGA
CACATGCTCTCAATATATAATAAATCCGAAATSTCCATTT
TCAATAATACACTTATATCCACCCTCTCCTTICCCTTATO
TTGTGTAASTCAACTCTTCACCCTCATTCACTSTCCTEEE
TTTTATTTAAACAARAAAAACGCAGTATTCCOTTTTTARA
TCGAGCTTTCACCAACTTSCTCAGAAATCGGGTSCAATALS
GAACTGTAATCCCCATTSAACCACGTCAGAGACZCCTCGCA

MAANTGATSTGAAAGGACCACTTTCTTCANGTCCACTGTTT
CCACGGCTGGATACCTGTCTCTCTCCATAAAAGTCCTETE
ACCANGGACGTTAMGSCATTTTATTCCAGCSTCTITCTAS
AGAGCTTAGTCTATACAGATCAGGGTCTCCGUTCCTGITT
TCCTTCGGAATCCAGTGETTCCACACAGATTAGCCTGTAG
CTTATATTTGACATTCTTCACTGTCTCTTGTTTACCTALC
GTAGCTTTTTACCGTTCACTTCCCCTTCCAACZTATCTECA
CATGTGCASGCTCCTCETCTCTGGACTTTCTCCANNAGSEE

CTGACCCTCGECCTCTACTTTGTCCCCTCACSTCCACCLC
CTCCTGTCACCCCCCTTSTCACATTCACTCASACANGATT
ACACCAAGGAGCUGGCCECTCGCCCACGAGAGAACACGGES
CACCOTTTCOTTTCTCTCAAACCARACTACTCCASCCTICTLCS
CTGAMCTGACTCTCTSEACACTGTCCANAGCTTTCAACA
ATTGTGTTTTCCTCAZAGCACTCTTTICTAATGCTTCTACA
GCTTGATGTCGATGCTCACTCCTTCTCCTITTTTCTTTCTITT
TTATTTTAAATCTGAAGGTTICTGGTAACCTGTGCTCTATT
TTTATTTTCCTCTGACTSTITTTGTTITGTTTTTITCCTT

TTTCCTCCCOTTTCACCCTATTCATCTCTCTACCCACTAT
GCACAGATTAAACTTCACCTACAAACTCCTTAATATGATC
TGTGGAGAATCGTACACACTTTAAACACATCAATAAATACT
TTANCTTCCACCCAGANAANNAANANNANNND

ARAFA1 NM_001654.4 4
- CTTGACAGACCTGACCCTCGACCCAATAAGGGTGEAAGEST
CAGTCCCOCACAGCCANTANCGAGACTCCGASACCCGATZS
CACCCCCACTCTCTCACCAAACAACAACACASOCCCAATA
TGGAGACGECCCCGGLTETACCGGCCTGACAGGACCCCCA
TGGCACCTGCCCAGCIICACCTCAGCCCATCTTCGACARRA
TCTANGGCTCCATGGAGCCACCACGCEGCCCCTCTCCCAN
TGGGGCCSAGCCATCCIGCCCAGTGCCCACCETCAALGTA
TACCTGCCCANCANGCANCCCACGCTCGTIGACTCTCCGES
ATGGCATGAGTCTCTACGCACTCTCTACGACAAGGCCCTGAA
CCTCCCCOOTCTAAATCACCACTCCTCTCTCOTCTACECA
CTCATCAAGGCACGAAAGACCGTCACTGCCTGGCACATAG
CCATTCCTCCCCTCCATOCCCACCACCTCATTOSTCCASST
CCTTGAAGATCTCCCGETCACCATGCACAATTTTCTACGG
AAGACCTTCTTCAGCCTGCCCTTCTCTGACTTITCCCTTA
AGTTTCTGTTCCATGGCTTCCGTTGCCAAACCTCTCGITA
CAAGTTCCACCAGCATTGTTCCTCCAAGGTCIECACAGTE
TGCTGTTGACATCAGTACCAACCGCCAACAGTTCTACCACA
GTGTCCAGGATTTGTCCGCACGCTCCAGACAGTATCAGETS
TCCCTCGANCCCCCCCCTCANTGACTTGCTANC CCCCCAG
GGTCCCAGCCCCCGCACCCACCAUTCTGACCIGCAGCACT
TCCCCTTZCCTCGCCCCAGCCAATGCCCCCCTAZACGCGEAT
CCGCTCCACGTCCACTCCCAACGTCCATATGETCACCACT
ACCCCCCCCATCCACTCCAACCTCATCCACCTCACTCICC
AGAGTTTCAGCACTGATGCTCCCGCTAGTAGAGCACGTAS
TGATGGAATCCCCCGGEOEACCCCCACCCCAGTCACCGTS
TCCTCGGGGACCAAGTCCCCACATTCCAAGTCACCAGTAG
AGCAGCGCGAGCGGAAGTCCTTGGCCCATGACAACAAGAA
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AGTGAAGAACCTGGGGTACCCGGACTCAGGCTATTACTGS
GAGGTACTACCCAGTGAGCTCCAGCTCCTGAAGACCGATCSG
GGACGGGCTCETITTGGECACCETGTTTCGAGGECGETGGCA
TCCCCATOTCCCCCTOAACCTGCTCAACCTOTOCCACTCC
ACAGCTGAGCACGCCCAGCCTTTCAACAATGAGATCCAGS
TCCTCACCAACACCCOACATCTCAACATCTTOCTCTTTAT
GGGCTTCATCACCCGGCICECGATTTCCCATCATCACATAS
TGGTGTGAGGCCTCCAGCCTCTACCATCACCTECATGTGS
CCGACACACGCTTCGACATCECTCCACCTCATCGACETSES
CCGGCAGACTCECCCAGGGCATGGACTACCTCCATCCCAAG
AACATCATCCACCGAGATCTCAAGTCTAACAACATCTTCC
TACATGAGGGCGCTCACGGTCAAGATCCGTGACZTTTICGITT
GGCCACASTGAAGACTCGATCGAGCCCGGCCTACCCCTITS
GAGCAGCCUTCAGGATCTCETICCTGTCEATGGCACCTGAGS
TCATCCCTATCCACCATICCAACCCCTACAGTUTTCCAGTC
AGACGTCTATCCCTACGGECTTGTGCTCTACGACCTTATS
ACTGGCTCACTCCCTTACACCCACATTGGCTGCCETGACT
AGATTATCTTTATGGTGOCCCGTGGCTATCTSTCCCCEG!

CCTCAGCAAAATCTCCAGCAACTGCCCCAAGGCCATGEGSG
CGCCTGCTETCTCGACTSCCICAAGTTCCAGCESCACGAST
GGCCCCTCTTCCCCCAGATCCTGGCCACAATTGACCTEET
CCAACCGTCACTCCCCAACATTCACCCCACTOCCTCCGTAA
CCCTCCTTGCACCGCACCCACGCCGATGAGTTGCCTGSCT
CCCTACTCACCCCACCCCCCCTTOTCCCTTASSCCCCSET
CAAGCCACZCACCGAGCCAATCTCAGCCCTCCACZCCCAAGS
ACCCTTCCCCACCACTTCAATCAATCTTCCTCTCTCCCITS

ATGCTGCCTCACGGATCCCCCATTCCCCACCCTGCCAGATS
AGGGGG VVCCATGTQVTTTTCCAGTTLTTCTgGAATng
GGGACCCICGCCAAAGATCTCAGCCCCCTGTCTECTCCATS
ATTTIGGTTTCCICTTGGCTTITGGGCGATACTTCTANMATTTT
GGGAGCTZCTCCATCTCCAATGGUTCCGATTTGTCGCECAGS
GATTCCACTCACAACCTCTCTGGAATTTIGTGCCTCGATETS
CCTTCCACTCCATTTTISIOCCTTCCCACCACCICATCTSS

TTTTGGGEEGTCCCTTTTCTCTCTCCCCCGCCATTCAAGS
ACTCCTCTCTTTCTTCACCAACAACCACACAATTCTCCTS
GGCCTTTIGCTTCTTTAAAAAARAAANAAAAAAAAAANADD

ARAANAAARAANARRARAANARAARANARAARAANARAAR
S

ATP6V1IH {NM_015941.3 5
AGCAGTCACGTECCTCOGATCACGTEACCGGCGCCTCTET

CATTCTACTGCCGCCGECCTEGCTTCCTTCTAZCTCTGEG
GCCCTCAACGTCTCCTTGCTCCGGGACCCGCTTCACTTTS
CCCTCCCOOACTCTCCCTCCACTCGCTCACACITCTCCACT
TGACAGGAGACCCCTACTTECCTCTCACGUGECCCCTCAG
CCCGGCTSTGTCCCCGECCCCCCGGACCACCITCCCTGED
GGCTTTGESTCCCTTOTSCCCTCCCCAGCGATTCCCEAGAT
TTGTTGAAAGACATTCAACATTACGAAGTTTAGATCACCA
MANTGGATATCCGAGGETGUCTCTGGATCCTGCTGTCCCCAL
CAATATTATTCCTGCCAAGCCTGCACAAGTTCGTCGCAAAT
AAAGTCAACTCCCAATCCTATCTTCACGGACASATCATTT
CTGCTGANSATTGCTCASTTTATTCACAGGTTTCAAATGAN
ACGRAAGCCCTCAAGAGAACCAAGAGATGCTTCAAACTGAR
GGCAGCCAGTCTGCTAAAACATTTATAAATCTGATCGACTC
ATATCTGCAAACAACAGACCCTTCACTATATACTAACTAT
CCTCCATCATATCCTOCACCAAARATCATCACCOTCTTACS
ATTTTCTITGACTATGCAACATGTACCAAGAACACTGCGT
CCCCCTACTTICTICCCAATCTTCAATCCCCASSATCCCITT
CACTGCTTCATATGGCAGCAACAATTATTGCCAACTTAGCA
GCTTGGGGAAAAGAACTGATCGAAGCCAGTGACTTAAATT
ACTATTTCAATTCCATAAAAACTCACCTCACTTCACACAA
ACTGCGTGGTACCGGTGTTCCTGTTCAAACAGGAACAGTT
TCTTCAACTCATACTTCOCACTATCTCCACTICCTCCICT
GCTGTTTGCACCTGATGCTCCGGGTCAATGAGTACCGITT
TCCTTCCTTCCAACCASATCCCCTAAATTCCATAATCSS
CTGTTGASTAACAAGTGTCCCTTTCACCTCCAGTATCAAA
TCATTTTTTCAATATOOCTCCTCCGCATTCACTCCTCARAAT
GCTGTGAACACCTGCGGCGCTATAATATCATTCCACTTITS
TCTGATATCCTTCAGGAGTCTGTCAAAGAGAAACTAACAA
GAATCATTCTTCCAGCATTTICGTAACTTTTTAGAAAAATC
AACTGAAAGACAAACTCGCCAAGAATATGCCITCECTATG
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ATTCACTOCAAAUTTUT CARACAGCTTIUCAUAATTIUTAAC
AGCAGAAGTACCATGATCAACATATCAGCGAAGATATCAA
ATTTICTTTTGCAANMNNACTTCCAGAGNCTGTCCACCACCTT
AGTTCATTTGATGAATACACTTCAGAACTTAAATCTGGAA
GGTTGGAATGCAGTCCTGTCCACAAATCTGAGAAATTTTG
CACACACAATCCTCTCASCTITAAATCACAACAATTATCAA
CTCTTGAAAATCTTGACAAAACTTTTCGAAGTSTCAGATG
ATCCCCANGTCTTAGCTOTTCCTGCTCACGATSTTCGAGA
ATATGTGCGGCATTATCCACCAGGCAAACGGGTCATCGAG
CAGCTCGETGCCAAGTAGCTCGTCATCAACCATATCCATE
ATGAAGACCACCAGGTCCCCTATAATCCTCTECTCCECEGT
GCAGAAGCTCATGGTGCACAACTGGCAATACCTTCCCAAG
CAGCTCCAL GAGCAGCCCCAGACCGCTGCCECCCGAA
GCTAAGCCTGCCTCTGGOCTTCCCCTCCGCCTEAATGEAG

AACCAGTAGTCCEGAGCACTCTGTTTACAGTTAACACTGAA
CACTGTTTGATTTITACTTCCAATTTCCTCTGTTATATAGT
TITTCCCAATCCTAATTTCCAAACAACAACAACAAAATAA
CATCTTTOCCTICTTAASTTCTATAAAACTACSTCATTCITS
TATTTAARAGCAAAATATTACTCTTACATATACTSCTTGCAA
TTTCTGTATTTATTGTTCTCTGGAAATAAATATACTTATT
AAACCATTCTCACTCCAAACATCCGCCTCTCTETTTACTT
GACTTTGAACANNMNGTCANCTGTITGTCTCTTTTCANNCCA
AATTCCCACAATTCTTOCAAACTACTCAATCSCAAATAAA
TGTTTTAAAATCTATCGCTCTATCAA

BNIP3L NM_004331.2 6

CCTCACGOOCACCCCACCCACCCCCCAGCCCCTACAAAATD
GGGCGGCEEACTCGGUTTCETTGTGTTCCTGCCTCACTGES
GGAGACGGTCCTGCTGITCCCGCAGTCCTGCIZACGCTGTCS
GACMAMTGTCGTCCCACCTACTCGAGCCGCCGECECCCCTS
CACAACAACAACAACAACTCCGAGGAARATGAGCACTCTC
TGCCCCCGCCCECCGECITCANCAGTTCCTGSESTCCEAST
ACCCATGAACAGCCAGCAATCGCCAATCATAATGGCAATGGS
AAAATGGGEGCCCTGGAACACGTACCATCCTCATCCTECA
TCCACAATGGACACATGGACAAGATTICTTTTGGATCCACA
ACATGAATCACCACAGAGTACTTCCACAGGCAGTTCTCAT
TGTGACAGCCCTTCGCCACAAGAAGATGGGCAGATCATST
TTGATGTGGAAATGCATACCAGCAGCCACCATACCTCTCA
CTCACAACAACAACTTCTACAACCACACAACCAACTCCAS
GCCTTTGAAGAAAAGTCCSCACTGGCTATCAGACTCCTCCA
GTAGACCCGAAAACATTCCACCCAACCAGTTICACTTCAG
ACACCCTAAACCTTCTGTCTCTTITAACCATGAGCAAAAGT
CCACCCATOAACAAACTOICCTATTTTICTCCCCACAATTTIC
TCAACCTCTTCATTCCATCTICTCTTCCTTITCTCATCTTITT
GGCTTTGEEGCTAGGCATCTATATTCCAAAGCGACTGAGTS
ACNCCCTCTGCCAGCACCTACTGAGCCANAGGANNAGCCC
CTGGAAATGCETGTGACCTCTGAAGTCGTGTATTCTCACA
CTACCTTATTTCAACTTCACACCATTICTAACCATCACCC!
ACCTACCACCCTGTITTTTACATATCCAATTCCACTANCTC
TCAAATTCAATATTTTATTCAAACTCTCTTCASCCATTTT
ACTAACCTTATACCCTTTTTCGCCTCAAGACATTTTAGAA
TTTCCTAACACACTTTACTCTTCTTTACAAATTTCCAACS
GCTTCTTTTCCCCANATSCCACCAGCCAGATTATAATTTITS
TCAGCAATGCTATTATCTCTAATTACTGCCAZZACACTAG
ACCTGTATCATTICATGCTATANMATTTITACTCTTCCANCAT
AACTACCATCTCTCTCTTAAAACGACATCAGETTACCAAA
TCATCTAAAACAACCTTTATTCTCTACTTCTTTTTITITTICS
CCCAAGACAAACGCAAGTTTCCCTAACTTTGAGTTCATAG
TTATTAAAAACAAAATAAAACAAAAAAAANADOCAACTCT
CAACAARAAAATATCCTSCCCAATAAAARMAANTATTTTAA
ACCAGCTTTGCAGCCACTTTTTTGTCTAAGCZTCCTAATA
GCGTCTTTTAATTTATAGCACGCAAACTGTATAAATGATA
GGTATGAAATACAATAAGAACTAAAATACATCACCAGATT
TTCATACTACTATCTTOTAATCCTCTCTTTTETATCCTOT
ACGAATCTTTCTTTICTSATANCGANCCTCTCAGSCTTAGAN
ATATATGAAATTGCTTITTTCAGATTTITTGCGTGTCTGTTT
GATATTTTTTACGATAATTACCTGCATGTGAATTTTTCAT
GACCTTCTTTACATTTTTTATTTTTTATTTCTTTATTTTT
TTTTCTCTANCANGAGGCTTITGGANTCAGTTECARTTTGT
GATGTTAATACAGGCTTCTTCTTTTACGAAGCATCACITA
TACTCTGAAGCCTTTANACTCTCANCAGAATTSTTTCACA

AT P A AR A S S T AT TS SR R AT S T R R R SR SR T
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AT T U AR A Y TS T AR T T AR CATRUTTS
GCCTTCTGCEOANCAGCTTOACACCCTTCTGAANNGATCCCAT

TTGTTTCCTTCTGATCTCTCACTGAATAATGTTTACTGTA
CAGTCTTCCCANGCGTSATTCCTGCGACTGCASGCACTSS

CATTTTCTCATCTAGCTGTCTTTTCACTTATGGTAAACTC
TTAAMGTTCACANCACTCANCAGATTCCTTCASTCATATA
CTTGTTCGTTCATTTCTARAATGTGAAGCTTTACCACCAA
ATTCTTACAAACCATCATCATGACCACTTATCTCCACTAS
ATTTTCTTGGATTTCAGAACATCTACCATGACTCTCAAGS
ATACCACATGTTTTATATATANMATANTTACTSTTTATGAT
ATAGACATTGATATTGACTATTTAGACAACCSTTCTTAAT
TTTAAAACTACCAATCTATAAAGTGCACCAGGTCAACTTG
AATAAAANACACTATGACAGACAGGTTTGCCAGTTTCCAGA
AACTAACTCTTTTCTCACATCAACATTITCTARAATTCATS
TGCTTATAGTGCAAAATAACATATAGATTAAACAAAATTTT
TATCTTTTTTCAAGAATATACCTGGCTATCTTTAACAAAG
ATGATATATCCTAGTTTTCAAAGTAATTTTCTTTITITTICTT
TCT? ATTTCATGTCTAAATAATTTTGGACATCTTTTITE
CTAGACCATGTTTICTCTCTTACTCTTAACCTGCTANCAL
TTGATTTGCCTTCTATAACCTATTTATTTCAAGTCTTCAT
ATTTGAATTTCTTTGGSANCAMAGTAANATCTSATCCCTCN
CTGATTTTTGAARAGUUTCAATAAAATTGGAAACACTGGA
AACTTACCACAACTCACTACCTAAACTCCTACACTATCC

ATTTCTATTACAATTGGCTATTACAGCCGGGAAAACTAAAA
TTACACTTTACCTCAAASTCACTTCTTACACCTACTCCAT
TCTGCTCTTTCCAAGTTCACCAGCACTTCTATCACTGETS
CCACTGAAACTCGGTATATTITATGATTTCTTTCACGCGTTA
AAAACARACATACTCTTOCCCTTTTTICTTAAASCATCACT
GAAATTATGGAARATTACTTAAAACCTGAATACTATCATCA
CAGTAGANTTTATTATGACACCATGTAGTATGTATCTGTA
GCCCTAACACATGGGATGCAACGTTTTACTGCTACACCCAG
ATTTCTCTTCAACCAAAACATTCTCCTTTCCAAACCATAA
TTCAACAATTAATAGTTGAAATTGTCAGGTTAATCTTTAA
AAAGCTTTACACCTGTTTACANTTTCEGCACANNNNGSET!
GGCTTCATTTTTCATATGCTITGATGCGAAAACTGSCTCAAGA
TGTTTGTAAATAGAATCAACAGCAAAACTGCAZAAACTTG
CACATTGGAAACTGCAACAACTTCCCCTGATTGCACTAAA
AATATTTACTATTCTAAAAAAATGACAATTGAACACTTASG
CCAGTCAGATAAGTTTTTTCATGANCCCGTTGTCCANATT
ATTGGAATTAACTGAGCCAAAGTGATTATGCATTCTTIAT
CTATTTTAGTTAGCACTTTCTATCGTTATATACACTTTAC
AATACATGTATAACTTGTACCTATAAACATTTTCTCGCCAT
TANAGCTCTCACAMANACTTTAMNMD

BRAF NM_004333.4 7
- CGCCTCCITTCCCUCCTECCCECTCGACAGEGGICECTIGE
GCCCCGGCTCTCGCTTATANCATGCCCGCGCTSACCGSETS
GCGCTGOTIGCCGCCISCACCCOGOCCAGGCTCTCTTCAA
CCCCCACATCCACCCTOACCCCCGCCCCOCCCICCCCTsaee
GCGGLCTITTCCGCTSEGCACCCTGCCATTCIGCACGAGS
TCTCCAATATCAAACAAATCATTAACTTCACACACCAAC

TATAGAGGCCCTATTGCACAAATTTCCTGGGGACCATAAT
CCACCATCAATATATCTGCACGCCTATGAAGAATACACCA
GCAAGCTAGATCCACTCCAACAAAGACAACAACACTTATT
GGAATCTCTGCECGAACGGAACTGATTTTITCTGTTTCTAGS
TCTGCATCAATCGATACCCTITACATCTTICTTCCTCTTITA
GCCTTTCASTCCTACCTTCATCTCTTTCAGTTTTTCAAAA
TCCCACAGATCTGGCACGCACCANCCCCAAGTCACCACAN
AAACCTATCGTTAGAGTITTCCTGCCCAACAAACACAGGA
CAGTGCGTACCTCCANGSTCTCCGAGTTACAGTICCACATAS
TCTAAAGAAACCACTGATCATGAGACCTCTAATCCCAGAG

TGCTGTGCTGTTTACAGAATTCAGGATGGAGAGAACAAAT
CAATTGGTTGCCACACTGATATTTCCTGGCTTACTCGAGA
AGANATTGCATCTGCANSTCTTGCAGNAATGTTCCACTTACA
ACACACAACTTTGTACGAAAAACGTTTTTCACCTTAGEAT
TTTOTCACTTTTCTCCAAACCTCCTTTTCCASCSCTTTCCS
CTGTCAAACATCTGGTTATAAATTTCACCAGCGTTCTAGT
ACAGAAGTTCCACTGATGTCTGTITANTTATGACCANCTTGS
ATTTROTATTTET T A AT THTTTCAAT A ACC AR T
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ACCACAGGANCAGGCGTCCTTAGCACAGACTSZCCTANSCA
TCTGGATCATCCCCTTCCCCACCCGCCTCGGACTCTATTG
GGCCCCANATTCTCACCACTCCCGTCTCCTTCANAATCCAT
TCCAATTCCACAGCCCTTCCCACCACCAGATGAACATCAT
CCAAATCAATTTCCCCAACCACACCCATCCTCATCACTITC
CCAATGTGCATATANACACAATAGAACCTGTCAATATTSA
TGACTTGATTACAGACTCAACCATTTCCTGGTEATCCAGGA
TCAACCACAGCETTTGTCTCCTACCCCCCCTGCCTCATTAC
CTGGCTCACTAACTAACGTCAAAGCCTTACAGAAATCTCES
AGGACCTCAGCCAGAAAGCAAGTCATCTTCATCCTCAGAA
GACAGGAATCCAATGAAAACACTTGCTAGACGECACTIGA
CTCATCATTCCCACATTCCTCATCCCCACATTACACTSCS
ACAAAGAATTGCATCTGGATCATTTCCAACAGTCTACAAG
CCAAACTCOCATCCTCATCTCCCACTCAAAATSTTCAATS
TGACAGCACCTACACCTCACCAGTTACAAGCITTCAAAAA
TGAAGTAGGACTACTCAGCAAAACACCACATGTCAATATC
CTACTCTTCATCGGCTATTCCACANNCCCACANCTCGITA
TTGTTACCCAGCTGGTGTGACCGCTCCAGCTTGTATCACCA
TCTCCATATCATTCACACCAAATTTCACATCATCAAACTT
ATAGATATTGCACGACAGACTGCACACGGCATGCATTACT
TACACGCCAACTCAATCATCCACAGACACCTIAACAGTAA
TAATATATTTCTTCATGAACACCTCACAGTAAAAATAGSET
CATTTTCOTCTACCTACACTCAAATCTCCATOCACTCOCT
CCCATCAGTTTCAACAGTTCTCTGGATCCATTTTCTGGAT
GGCACCAGAACTCATCAGAATGCAACATAAAAATCCATAC
AGCTTTCAGTCAGATGSGTATATGCATTTGGANATTCTTCTST
ATGAATTGATCACTGGACACTTACCTTATTCAAACATCAA
CAACACCCACCACATAATTITTATCCTCCCACIACCATAC
CTGTCTCCAGATCTCAGTAACGTACCCAGTAACTCTCCAA
AACCCATCAACACATTAATCCCAGACTCCCTCAAAANCAA
AAGAGATGAGAGACCACTCTTTCCCCAAATTICTCCCCTCT
ATTGAGCTGCTCGCCIGUTCATTGCCAAAAATTCACCGTA
GTGCATCAGANCCCTCCTTEAATCGCECCTGGTTTCCAAATC
ACACCATTTTACTCTATATCCTTGTCCTITCTCCAAARACA
CCCATCCAGGCAGGGEEATATGGTGCETTTCCTCTCCALT
GAAACAAATGACTGAGAGACTTCAGCAGAGTAGCAACAAA
AGCCAAAATAAATCAACATATCTTTCCTTATATSTTAAATT
GAATAAAATACTCTCTTTTITTTTAACGTGAACCAAAGAA
CACTTCTCTCCTTAAACACTACATATAATTTTTCCCCARA
CTAMMMATTTATACTTANCATTGGATTTTITAACATCCANGS
GTTAAAATACATAGACATTCCTAAAAATTGGCACACCITC
TTCTAGAGGCTTTACTTTCTCTTCCCEGTTTGTATCATTC
ACTTGGTTATTTTAAGTACTAAACTTCAGTTTCTCATGCA
ACTTTTGTITGCCAGCTATCACATGTCCACTAGGCACTCECA
GAAGAAGACCCTACCTATCCCTGTGTTITGCAGSTCAGAAS
TTCCCACTCCCTTACTCTCCCTTACATAACCTCAAACTSAA
CAGATCTAATTITAGGAAGTCAGTAGAATTTAATAATTCTA
TTATTATTCTTAATAATTTITCTATAACTATTITCTTITITA
TAACAATTTGGAAAATOTCCATGTCTTTITATTTCCTTGAA

GCAATARRCTAAGTTTCTTTTTATAAARA

C210RF7 {NM_020152.3 8
- GCAGCCCCGETTCCTECCCECACCTCTCCCTCCACALE
CCCGCAAGCTCAGGEAGCCEGCTCCCGUCTIGECCAGTT
CAGGAAGGCGCTCCCACACCCCAGTCCTGGGITCANGGSET
TCCTCAAGTGCCGCCAAACTCGGAGCCCAGGTACACGAGS
CCCCCACACCCACCCATCCCTCTCACCACTCCCACCACST
TGTCACCTCTCAATAGCACCCCAAACAGATTAACACATGSG
GAGATGTATAACGGCAGZCCTGGGECTGGCAACACCTTCS
TAATCCTGGCTTCCTGOTTTCTGGGTCAAAGCCCTCGTSE
TGTGTTCTTGATATCGGTCCATCTACTGGCGTTCTTTGAT
TCCTCCCACCTTGCTCATCATTCGTACTGTACCCCCCAAS
GTGTGGAATAACCCTTAAGCCCCTTACCGGGGTECTTCTGG
ACTCACAATTCTTCTAAACTAATACTCCTCASISTCAAAD
CAACTTGAGTCCTTAAATTACTGTCATGCAAAGCCACTAG
ATGCTTCASCTCATTGCACCTTTAGAAGTTATSTCCANCS
AGGCAGCAGATCTTAAGCCCCTTGCTCTGTCACCCAGGET
CCAATCCASTCCTCCAATCATCCCTCACTACATCCCTIAC
CTCCTGGGUCCAGAGATGCACTCTCCCTATTTTCCCCAGS
TTCOTCTTOAACACCTOOCTTCAACCACTCCTECTCCTITT
TGGEOTTOTTEAAGTGEOTTECATTACACTATTTIACTTTTA

QQ
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TGCTCTGCAACAAGTTTGCCCATGTTCGAGGACAATCCAA
AGGTCAGCAACTIGGCTACTCGCGATTGGATSCTCACTCT
GAAGCCAAACTCTATTACTCTGCCCCTCGGAAATCCCCAGT
TCCCCTCTGGATGATACACCCCCTCAAGACTCCATTCCTT
TGGTCTTTCCACAATTASACCAGCACCTACAGSCCCCTSED
CCCTTCTCATCACTCCOACCAATCCATCCACOTCTTCAAA
CAGCACTGCCAAATAGCACAAGAATACCATGAGCTCAAAA
AGGAAATCA TGCTTGACCAAAGCAAGAAGGACCTCAT
TGCCAAGTTACATCAGGCACAAAAGCAGAAGETCCATEET
GCTGAGCTGGTTCGGGAATTCGAGGCTCTGAZGCACGGAGA
ATCGGACGTTCAGGTTGECCCAGTCTCAATGTSTCCAACA
ACTGGAGAAACTTCGAATACAGTATCAGAAGAGECAGGGT
TCCTCCTAACTTTAAATTTITCACTCTCACCATACCATSC
TGATGACTGCCCTGTGITCCCCAAAACATTTTTATTTTAA
ATCAATACTCACTCACATCTATTCCTTCTCTSTATTACCT
ACATGACAACTGTCTATAATCAGTTTACTGCTTCECCAGCT
TCTACCTTOACACAATTOATATTTTAAATCACATCATTAA
CCTGAAACTATTACTAGTATATGTTITTGGAGATCAGAAT
TCTTTTCCAAACATATATCTTTTTTTCTTTTTTACCAAGA
TATGATCATGCTGTACANCACGCTACANATOATANNANT
AGACTATTGACTGACCCACCTAAGAATCGTGEGCTCAGCA
CAGTTAAACCATGGCACAAACCCATAACATGTTCACCATA
GTTTCACGTATCTGTATTTITAAATTTCATGCCTTTAATA
TTTCAAATATCCTCAAATTTAAACTCTCACAAACTTCTIT
GCATGTATTTATATTTGCCAGAGTATAAACTTTTATACTC
TGATTTTTATCCTTCANTCATTGATTATACTANCAATANN
TGGTCACATATCCTAAAACCTTCTTCATGAAATTATTAGT
AGAAACCATGTTTGTAACCAAAGCACATTTGCCAATGITA
ACTCCCTCOTTCTAATAATAAACAGCATAACCCTICATTTCC
TTCATGCCATCTGACCTCACAGTAAACATCTITGCCTTTSG
CCTGTGTGTCTTCTGCEEOCACGCGCCACATGOAMANNTAT
TGTTTGGACATTACTTGGCTCAGTGCCCATGAAAACATCA
GTGAACTTGTAACTATTGTITTGTTTTGGATTTAACGAGA
TGTTTTAGATCAGTAACACCTAATAGCAATATGCCAGTAA
ATTCACAATTCAAACAATTTICTCCTTCTTCTACCTATCAT
CACATTTTCTCAAATTGAACTCTTTCTTATATGTCCATTT
CTATTCATGTAACTTCTTTTTCATTAAACATGGATCAAAA

CTCACAAARAAAAAAMAALA

CD59 NM_203331.2 9
- GGGGCCGEEGEECEEAGIETTGCGGECTGGAGCCAAAGAA
TCCCCCCTITCACCCCASAACCCGCTCCACGITCCAATAS
GATCTTGGGCECCGECAGTCTTTAGCACCAGTTCCTGTAG
CACTTCACACCTACTTCACACTACTTCTCTCIACAATIAC
AATGGGAATCCAAGGAGGETCTGTCCTGTTCGEECTGETS
CTCCTCCTOCCTCTCTTCTCCCATTCACCTCATACCCTCD
NGTGCTACANCTGTCCTANCCCANCTCCTGACTCCANNNAC
AGCCGTCAATTCTTCATCTCATTTTCATGCGTGTCTCATT
ACCAMMGCTGCETTACANCTCTATANCANGTGTTCEANGT
TTGAGCATTGCAATTTCAACCACGTCACRACIZCCTTGAG
GCAAMTSAGCTANCSTACTACTGCTCCAAGANCCACTTS
TCTAACTTTAACGAACAGCTTGAAAATGGTGGGACATCCT
TATCACACAAAACACTTITICTCCTCCTCACTCCATTICT
GGCAGCAGZCTCGAGCCTTCATCCCTAAGTCAACACCAGS
ACACCTTCTCCCAAACTCCCCOTTCCTCCOTACTCCOGETT
TCTCTTGCTGCCACATTCTAAAGGCTTGATATTTTCCAAA
TGGATCCTGTTCGGAAAGAATAAAATTAGCTTGACCAACT
TGGCTAAGATACAGGEECTCTGGGACACTTTGAACACCAG
TCCTGTTTGCACGGAAGCCCCACTTCAAGGAAGAACTCTA
ACGAGTGANGTACGTGTGACTTGAACTAGATTGCATCCTTC
CTCCTTTGCTCTTGGGAACACCAGCTTTGCAGTCACAGTT
TCACTCCOTTCTCTCCACCCCTCACATTATTTTTCCTCTO
GCTCCTTGGATCTAGTCACTTAGCATCATTAGTACATITT
TGGAGGGTGGCCCAGTAGTATATGACCATCCTCTCTCACA
TGCANCGCTTTCATAANCTTCAGGGNATCCCGTGTTCCCA

GGAGGCATGCCAAATGTTCCATATGTCGGTGTZACTCAGS
CACANCANSATCCTTANTCCAGAGCTAGAGGACTTCTGSES
AGGGAAGTGGCCAAGTGTTCCAGATACCAGGGECATCAAAA
CTTACACASCTACAACTOCCTCAAAATCCACTTTTTICCTC
TGTCTTTAAATTTTATATCCCCTTTCTTATCTTCCACTGG
AAAACTCTAATACCATACATCAATCCTCTCTTAAACCTAT
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TTCCTTGCCTITITTITTATICGAATCCTAGGATATCTTICS
CTTTGCCACACACAGTTACACAGTGAACACTETACTACAT
GCTGACTGGCACTATTAAGTCTGCTTATTITTAAATCTTACT
COTACAAACCCACTTCACCTATCTOTCTATATACTATIAA
TGCAGTGEEGACACCCTTTCTGGTTACAGTTTGACACTTC
CAAAGGTCATCCTTAATAACAACAGATCTGCAGCCCETATSG
TTTTACCATCTCCATCCACCCTCCTCCTAACTECTAGETS
ACTCAGCATACATTGTATAAAATACCTTTGTAACCCCTCT
TAGCACACTCACAGATSTTTICAGGCTTTCAGANCCTCTTC
TAAAAAATGATACACACCTTITCACAACGGCAAACTTTITE
CTTTTCCCTCTCTATTCTACTCAATCAATCTCAACATTCA
GCTAGACCTAATCACATTTCTATTTTATGATCTTCCCTGTA
TTTAATGGCATAGGCTGACTTTTGCACATGGAGCAATTTS
TTGATTAATGTTGAAAAAAAACCCTTCATTATACTCTGTT
GGACAAACCGACTGCAATCAATGATCCTTTTOTCAAAATS
ARATATAACAACTGGGTGAATGTGGTTATGGCOCAARAGS
ATATGCAGTATCCTTAATCCTAGCAACTGAAAGAACACAT
CCTCACCASTCCCACCTTTCTTCTCTTCATCCCCTTCICT
GAACATAGGAAAATAGAAACTTGCTTATCAAAACTTAGT

TTACCTTCSOTCCTICTSTOSTICTCTCTTACCTCACTCTETT
TCCTTACATCAATAGCSTTTITTTITTTTITITTTTCCCCTGA
GGAAGTACTGACCATGCCCACAGECACCGGCTGAGCAAAG
AGCTCATTTCATGTGAGTTCTANGCANTGAGANANCANTT
TTGATGAATTTAAGCAGAAAATGAATTTCTGGGAACTTTT
TTGGGGGUEGEEGEETEEEEAATTCACCCACACTCCAGAN

AGCCAGGAGTCCGACAGTTTTCGAAGCCTCTCTCACCGATTS
AGATTCTAGGATGAGATTCCCTTACTCCTATCTTCTGTCA
TGTACCCACTTTTTGGCCACACTACACTGGGAACAAGGTA
GTCCTCTANNCCANANTCTCAGTGCCACTANNAT CECGAGA
TGCGCCTSTTAARGCTSTCCAAATCAACARGGSTCATATAA
ATCCCCTTAAACTTTOOOCTTGCTTTCTCCAAAAACTTCLC
TGTGACTCATCCCATAGACAAGGTTCAGTGCITCCACCCA
MANCCCANTACTCTANTSTANAGACATTTATASTACTAGSGT
AAACAGCACCCCAGGTACTCCAGGCCCTICCTGEGCTEGAGA
GGGCTGTGGCAATAGAAAATTAGTGCCAACTGCACTGAGT
CAGCCTAGGTTAAATAGACACTGTAACAGTGCTCCACAGS
AACCTCCACCCTCATOTCACATTTCTTCAATCTCACCGETT
CTGGCCCCTCTCCTCCTCACAGCGGAACAATGACTCCCCC
GATAGGTGAGCECTGGAGGAACAATCACTCCTGTCCTTGES
ANGCTCTTCACTATGACACTAMAGGCTCTCTGCCTICCTGE
CAAGGCCTGTCACTTTCTAACCTGGCCTCACGCTCCGTAA
GCTTAAGCTACAGCTSCACCATTAGCANGCCIACCTGST

ACCAGGUCZGACAGCTACATCCTCCAACTGACCITCATCAA
CCARCACCTOATTCATOTOTCTCTCTCACTTCETTCCARAAT
GAAACCAGGGACCAGGEGCACTTAGGAATCGAACACCALTC
ATGCCTACTGCCTCTCTGCTCGAGACCCAATACCCTGTGT
CCTCCACTCATCTGGATTTACAGGAACTGTCATACTGTITC
AGTATTGGGTCCTGATAACCCCATTCCATTGTZCCCTTGS
GCOCCATCADCTACCCOTOCAACCARCACCTCATCACTAC

TAAGTGGAGCTCATGGTATITCCTGAAAGATGCTAATCTA
TTTCCCAAACTTCCTCTTCAATCTACTCGCCCOCTTCAATS
TATGGGTATATTITTTCTTCTCTCCTTCCAGTTAGCCCCE

TGTCTTATGTCTGTCOTGAAAARATAAGAGCITCCCCAAG
ACTTTGGGICTCTTGACACAATTANCCACTTTTATACATS
TGAGTTCTCTTCGTAASTTCTTTAGCAGTGTTCAARAGTET
ACTAGCTCGCATTAGTTTCTCTTGCTCCCAACACATCTGA
ACTAATGCTAACAGATCCCCCTGAGCCATTCTTCATGEGEE
TCACCAGCTCCCTCCAGCCTACTACTCACTCACATTCATTO
TGATGAGGECACCTTTCTCCTACAGCATTCTAACCTCTAT
CTTTTATATACATTTTCATCTCTACTTCCACCTCACTTTA
CACAAGAGGAAACTATGCAAAGTTACCTGGATCCCTCAAG
GTCACTTAGGTAAGTTGGCAAGTCCATGCTTICCACTIAS
CTCCTCAGGTCAGCAAGTCTACTTCTCTGCCTATTTTSTA
TACTCTCTTTAATATGTGCCTAGCTTTGGAAAGTCTAGAA
TGGGTCCCTGETGCCTTTTTACTTTCAAGANANTCACTTTC
TGCCTCTTTTTCGAAAAGAAAACAAACTGCAATTCTTTTT
TACTGGANNGTTACCCAATACCATGACGTGANCACCACET
AGTTAGGCCTTCCTGTAAACAGAAAATCATATCAAAATAC
TATCTTCCCATCTICTTTCTCAATCCCTCCTACTTCTTOTA
GATATTTCATTTCAGGAGAGCCAGCACTTAAACCCCTGGAT
TTTOCTACTTACCAACCTOCCTTCARACCCTCTTCCACTAA
TTGGCTATGTCTCTGGACAACTTTTITITTITTTTTITITITT
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TTAAACUCTTTCTGAAC T TTCATUT T TUTATGET O TALTTE

AACAATTOTTCTCACOCTTCACATAATCCATTTCTAAATS
GTCTGCCAGATAGGAAGATCCTAGTTATGGATTTACAAGS
TTGTTAAGCCTCTANGASTCTANARCCTACAGTCANTCAT
AATGCATTTACCCCCACZTCACTTGGACATAAGTCAAARCT
AGCCAGAAGTCTICTTTTTCAAATTACTTACAGGTTATTCA
ATATAAAATTTTTGTAATGCCATAATCTTATTTATCTAAAT
TAAACCTTOCTCTTTATACACACTCCTGTTATTCTCCOAT
AAGATAAATGACCACAGTACCTTAATTTICTAGSTCCGTSGT
CTCTCATOOTTCATTOTACCTAAGCACATTTTCTCTTTITT

CAGCAGCTGTCETAGGTCCACAGCCTCTGGGAGACCAGESES
CCTACCATOCACCCAOCACCCCACTCAACTCOOAAACTCA
AGCTTCTTTTTACTGTSOCCTAGTGACCTGCCTTITCTOTS
ATCGGTTTCCCTAGGGATCTTGCTGTITCCCCTECTTGETA
TTCCCAGCTACATACANCCTCGCCANCCCCACTACCCTEN
TCCTATATATCATCAGTGCTCGTGCTCACTCTCAATAGES
CCACCCAAGCTCGCTATACCTTTACACATACATTAATTAG
GCAACCTAAAATATTGATCCTGGTGTTGGTGTGACATAAT
CCTATCCCCACAACTCAAACTTACACTTATAATTCATITA
TTAGGGTTCTCCAGAGGGCACAGAATTAGTAGGATATATST
ATATATCAAACCCACCSTTATTACGCACAACTSOCTCCCAL
AGTTAGAAGGCCAAGTCGCACAATACCCCGTCTCCAAGTT
CGCTTACASACAACCCACTACTCGCTCACCCTOACTTCAA
AANCCTCANANCTGGGGANCCTGACNCTGCASTCACCETT
CAGTCTGTGGCCAAAGGOCCAAGAGCCCCTGGTAACCAAT
CCACTGGTGCAAGTCCTACATTCCANAGGCTGANCANCE

GGAGTCTGATCTCCAAGACCAGGAACAGTGGAACARAGTT
NGANGACTCACCANMACNANCETAGACNACTGTCTACCACCAT
AGTGGCCATACCAAAGAGCCTACCGATTCCTTCCTCCTAC
CTCCGATCCCTCAACTTOSCCCTCCTCTCTCCACCTTCTAAA
CCTAGTICTTAAGAGCTTTCCATTACATGAGCTCTCTCAA
ACCCCTCCAATAAATTCTCACTCTAACCTTCTSTTICCTTS
TGCACAGAANATTCTGACACGACCTACCCTATANCGTCTTAC
TGTCAGGATAACATGAGAACCCACAACAGTAAGTCCTCAC
TAAGCTCTTACCTACCCTTATTTTCCCCAACCTACCATSCT
TAGTTGATGCCEGTTGATCECGCTTAAACCCAGCTCCCTS
ATCTTCCASCCCTCTOTACTCCCTATTCCACTAAACTACT
TCTCAGGTTTATTTTTTTAARATTCTTACTCTECAACTACA
TAGGACCACATTTACCTGCCAAAACAAGAATAAACCCTGE
TCTGCATTTTTITAGANNCTITTTTGANAGGGAGATCGGAN
TCCCTCCATCCCCAATTICACACCAACACAATOCTTAATT
GAGATGAATANTANNGGANACACTGTTCTGGGCTTCCCAG
AATAGCTTGGTCCTTAAATTCTGGCACAAACAACCTCITS
TCAGAGCCAGCCTCCTECCACCGAACNEGGGTAGCACACTA
GAGGCCGTGTCTGCAGICTTCCCCTCAAGGCTACGCGETGAT
AATTTCCASCCTCTCCAAACACCCTCCCCTCTACACCTSS
CCTGTCTATTTCAAATCUCCCCTCTCATGCTAATCCGIGA
CCCTCACCCAACTTACTTAACCTTACATCCCTCACTTTTIC
TCATCTGGAAAATGAGAACCCTAGGTTTAGGGTTCTTAGA
AAAGTTAAATCAGTTAAGACAAGTGCCTGGGACACAGTAS
CCTCTTGTGTCTIGTTTATCATTATGTCCTCAGCACCTCET
ACAACCACCTTCTCASOTCTCAGGCTCCCOCOATTATCTO
GAGTGGGTTGECTTTTCTACCATGGACCCCCTSCTCCATT
TTCCTCATTCATCCACCACGCCUTTAATGGGGAATCAAGGA
ATCCATCTOTAACTCTATAATAACTCTACCCATACTCCAA
TGACCACCTACTAGTTGTCCCTGGCACTGCTTATACATAT
CTCCATCAAATCAATCCTATCAAGTACATACTOTCTTCAT
TTTATAGATCACAGACAATTCGGGTTCAGAGAGCTCATST
GATTTTCCCACGCGTCACACGACAGTCCCAGATTCACGCGCACA
ACTCTTGTATTCCANGACACANCCACTACATSTCCAANGS
CTGCCCAGAGCCACCGGECACGGCAAATTGTGACATATIC
CTAAMNGAGSSCTCAGCACCTCCTCAGCATCTGATCCCTGAT
AGTCTGTCCACATGCASACCTGCAGCTCGGGCASCCCANGS
CCCCCTCITTCCCACACACAAGCCCTTITCTOTOCTTITCTET
GAAGGGAGCAGTCTGAGGACCAAGGCAACCCEGCAAACAG
CACCTCAOOTACTCCASCCCCTCCTCCCTCCAZACCGITO
TGGCAATGGAAAATTAGTCCCAACTCCAATGAGTCAGCCT

CCCTTAAATACACACTCAACAATCCTCCACATTAACCTCESD
ACCCTCATGTCACATTTCTTCAGTGTCACCCTTCTCEGECEY
CTCTCOTOOTEACAGOGEARCAATGACTGOCOOGATAGET
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GAGGCTGGAGCAAGAATCACTCCTGTCCTTGGCAACCTCT
TCACTATCACACTAAASCCTICTCTGCCCTGCTSCCAAGSET
TCTCACTTTCTAACCTIOCOCCTCACCCTCGOCCTAACCTTAAD
GTAGAGGTGCACGATTAGCAAGCCCACCTGGITACCAGET
CCACACCTACATCTTTCAACTCACCCTCATCAACCAATAC
GGACTTGTOTCTCTCAGTTCCTTCCANATGAANCCAGEEA
GCAGGGGCGETTAGGAAGCTCCAACACCATGGTACTTAATS
COCCATTTOSACTCCACASCTACCTCACATACTOCTTITSCA
GCCCAGGGAGGCAAAGSTTCTGUTGAAGTTGAATTCAAGA
CTCTTCTTTCATCACAAACTTCACTTITCCTCIACATTTOT
TTCCACAAACAACCCTACCCTTTTCCCTTAACCTCCTOOD
TTTATTATTACCTCATAGCCACTTTCCCTCCTGACAGCAG
TTTATCCOTCTTCATTOTCCCACTTCACTTITTCTITCCATA
CTTGTTAGAGAAACCAAGTITGTCATCAACTTCTTATTITA
ACCCCCTGGCTATAACTTCATGGATTATGTTATAATTAAS
CCATCCACACTAAAATCTCTITTACATTATCTTSCACTAAS
GOGCGAAAAAATCTGTAATTTITTTCTCCTCAACTACATATA
TACATARAAAATCATTOTATTCCTTCATTTAAAAAATATA
ACGCAAAATCTCTTTTCCTTCTAAAAAAAAAAADNAANNDA

COMMD9 i{NM_001101653.1 10
- GCTTCCCTGGETGCCACGCTCATGTCACTTCSGCAAGATS
CCTCCCCTOACACCCCASCATTTTCCACCACTCCACATCT
TGCTCAAGCTCCTCCAGGCTCTGCACCGCCTCACTAGES
CCTCCCATTCCCTCACCTCTCCTCTCCCCACTSTCAATTCTC
GCTCTCTTTCCAGAAAATTTICCACCAAAACCTCAAAAACC
TGCTGACAAACATCATCCTACAACATCTGTCTACTTGGAG
MNCCGANGCCCAGGCANATCAGATCTCTCTGCCACCCITS
CTCCATCTOCACTCCATACTCCATATCAAAACCTCCTCAL
ACAGCATCAGCCGUATGGCCCETCCCCACCTGUCTECTCCA
GATGAAGATCCAAGAAGATCCCAGCCTATGCGGACACARA
CCCTCCATCTCAGCTGTCACCGTGGACCTGAGTARAGAAR
CACTGGACACCATGTTAGATCGCCTCCEGCCGTATCCGAGA
CCAACTCTCTCCCCTSOCCACTAAATCATCCASCCAGTTS
CCAGGGCCACTCCCATGACCCAGCTCCTCATGACTCATAN
ATGTCTCCCCATATGCAGCCTGCCCTTGCAGCTCCAGETS
ACANCAGGUACCATGSTOCCCACAGCACGGGCEITACTSES
ATCCAGAAGTTACAGTTGCATTGGGAAGAAGTACCCAGAT
CCCCCOCCTOTTICTCACTCATCTTCTTTCTCTTTCTCAAST
TGCGAGAGCAGAAGCCCCCATCTTTGAAAAGCTCCTCAGTS
CAACTTAATTACCACCATCCCACGCTCACCCAACATTTCS
ATCGTCAGCTCCCTCTGCATAGCTGTTITGAGAAATTCAGS
CCCAAATCATCCAGCCTATCCAATAACTAAGTTTATTTCS
AACATTASCTICTAATTACTTCATTTCCAATCCCACAACAT
ATGGAGGGAATCGGATAGCTCATGCCAGCAGTTCCTGITS
CTCTCTCAUCCAACCTACCCACAGCCCACACATCATCITC
CATCCAGAGTCTTCCCTGACCCCCCTCCACCATACTGGAN
CCCCTCTTCAGCTGTAGGAAGCTCTGAAATGGGTGCTAATTC
CCTTCTTCATCGANMCCAGCCCCCTCTITCCTTCATCTAATS
CAGCCACTCCTAGGTGAACAAGTGGCAATAATTCCAAATA
MCACACTTCTAANACTTCCATGATTTTTGTACCTTCTT
TTGTCCCCAKCTTGKAGCTTTTGGCCKGTRC”TTCTCTAG
TTTTTARAGATCATCCCAACTTCCTAATTCCCACCTARAG

CCTTGACCCAT&GTGTJALAIGAAATLAGGLAATT&AATC
GCACCACTTTCTGTGTTTTCACCTGTTACGTAGAACAARA
GCGAAGCANGGTCEGCCASGCECANTCCCTCACSCCTECTANT

CCCAGCACTTTICGGAGGCCCAGGTACCCAGATCATCAGET
”\GGAGATCGALAQ CATGCETCANACCCCATCTCTACTAMAN
AATACABAAANTTAGUTGCCCGCGGTEGCGGEIATCTSTA
CTCCCACCTCCTCCOCOASCCTCACCCACCACAATCCOOTS
AGAGCTTCCAGTGACCCGAGATCETSECC
WCTCCAGTCTGGGTCACAGACAAGGACTCCETCTCA
AAAAATAAAAATAAATAAAAAGGAACCAAGGCTAATCATC
AGTATGTGCTTCTTACAACACCUTATCATGAAGGCACTECT
TCCACTTTAACCAARTOACATCATCTCTCTCATCTCCITC
ACGUCTCACAGCCGACTCCATCTGCTGAAGATTCCCCCTTCA
CTCACCACATCATCTOCATCCCAACACCTTCCACCCTAC
CTTGGAGTGCTTTGTTTTCCCAGCTTICTCTGCTACTTTIST
GTATGGAGTGAATGGAGGACCTAAATCCACACATTAAGAA
TATGCTGTCACCAGTCAGCCAGCCAACGTCAGAACCCAGT
TCTGCTTCTCACTGGTAACGCTGUTTCACTTCTACATCTCA
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ATTTTCACCCACTTTOTACTTITITTCCTAAATTAAATCAT
TATAATACTACTACCTACTTCATAGCACTTTTGTCAAAAT
TAAATGATATAATGCACCTAAAAACACTACTETTACAACT
ANTAGCGANGCCTTTGATTATTAATCCATGAGACTAGANN
GCTTGGTGCATTTATTGTCTCATCTACTATAACACGAGTTG
CTCTCACAATTACTATTATCATCCTCCCTTTATTCACCACS
GAAACCAGUTCATTGAGATTICAGTCATCTGCTGCTAAATG
GTCTCATTAACAGGTSCGACCCATATTTCTCTAGCTTTITE
TTTACAACACACCACTTTCCAACCAACATATAATTCTITS
ACTAGCGCCATTTGGAAAATCTTGAAACTGAASTACAGAT
GAGAGATCTTACGTCTGCCTACCCACTGAGATACCAGGAR
GGCTCAAGGGAAAAADMAATTCCAAGCTCTTICTTTATCTGET
ATAGGAAATGAACATTCAATTTTTTCCATGCAACCACAAS
AGGTCAAGGACCCCAGAACCCAGCCCECTACTTCCAAGTT
GAGAGCCCCTCECTCATACCCTCCAGTTGAGCTCAGATTITS
TCACAAATTTACCCCTCTCCTTTCCTTCCATTCCCCATCA
CCTGCAGAGACAGATSTCACATACCTTCCTCTTCCCCTCL
CATGGGCATCCATAACAAACTTACTTCAAGCAACAAGCCC
AGTATAGGTGTCTGGGCACTTGGACNATTTCCTITACCEAS
ATCTGTCCGAATAGAGCCATCTGGGTACATGACCCAGAGS
GCATTTGATAAATAACTGCGAAAAGTCAATAAATCTTTGET
ACCCTTCANANANANNNNNANNNNAANNNNANANANNNANNNT

CTGF NM_001901.2 11
- AAACTCACACAACAACTCOTTICCCCGCTGAGAGGACATAGTS

CAGTGCGACTCCACCCTCCACCTCEACGGCAGCCCECLCLTE
GCCGACAGUCCCGAGATGACAGCCCCLEUGCGTZCCEGTE
CCACCTCCOACCACCCCCACCCCTCCACCCCICCCCOITC
CCCGCTCGCCECCACCGICCCCTCCCCTCCGICCECAGTS
CCAACCATOACCCCCCOCIACTATCCCCCCCOGTCCCCOTCS
CCTTCGTGGTCCICCTCGCCCTCTGCAGCCGELCEECIET
CGGCCAGAACTCCAGCGGCECCGTGCCEGTGCTICCACGAG
CCGGLGLTECECTGCCTEECEGEUCGTCAGCCTOETECTSS
ACGGCTGCGGCTGCTGCICCETCTGCCCCAAGZACC TGS
CCACCTCTOCACCCACSTICCACCCCTCCCACTCCCACAAS
GGCCTCTTCTETGACTTCCECTCCCCEGCCAALCCCAAGA
TCCOCCTOTCGCACCCCCAAACATCGCTCCTCCCTCCATITT
CGGETGGTACGETGTACUGCACCGGACAGTCCTTCCAGAGT
ACCTCCAASTACCACTOCACCTOCCTCCACCOOCCCOTON
GCTGCATGCCCCTGTGUACCATGGACCTTCGTCTCCCCAG
CCCTGACTGCCCCTTECCCAGGAGGETCAAGETCCCCGGEE
MATGCTGCGNACGAGTGECTCTCTGACGAGCCCANCGALT
AAACCGTGETTCGGCCTGCCCTCGCCCCTTAZCCACTGGA
AGNCACGTTTCCECCCASACCCANCTATGATTASACCCANT

TGCCTGGTCCACACCATACACTGGACCGCCTEGTTCCAAGA
CCTGTGGOATCCCCATCTCCACCCGCCTTACCAATCATAN
CGCCTCCTGCACGCTAGACAAGCAGACCCGCITCTCCATG
GTCAGGCITTCCGANGCTCACCTGEANCAGANCATTAAGA
AGGGCAAAAACTGCATCCETACTCCCAAAATCTCCAAGCT
TATCAAGTTTCAGCTTTCTCCCTGCACCAGCATCAAGATA
TACCGAGCTAAATTCTGTGCAGTATCTACCGAZCCGCCGAT
GCTGCACCCCCCACAGANCCACCACCCTGCCEETCEAGTT
CAAGTGCCCTCACGGUGAGCETCATGAAGAAGAACATGATG
TTCATCAACACCTCTCCCTCCCATTACAACTITCCCCTAS
ACAATGACATCTTTGAATCCCTGTACTACAGGAAGATGTA
CGCAGACATGCECATGANGCCAGAGACTGAGAGACATTANC
TCATTAGAZTCCAACTTGAACTGATTCACATITCATTTTT
CCCTAAAAATCATTTCASTACCACAACTTATTTAAATCITS
TTTTTCTAACTCGGGGAAAACATTCCCACCCAATTCAAAA
CATTGTGCCATCTCANCANATAGTCTATCANCCCCAGAL
AFTCGTTTSAACAATSTTAAGACTTGACAGTSGAACTACA
TAGTACACACCACCACANTCTATATTANGGTSTCCCTTIT
nGGAGCAoTGGGAGGgTA&FAGpACAAAGCTTAGTAT”AT
CACATACCATCTTATACCACTAATATCCCTICCTATTITCAA
GTGTAATTGAGAAG“AAAATTTTAUCCTGCTCAuTGAva
CCCTCTASCCCCACTOACACCTACCATCTCCATTCTCS
CCATCAAQAGACTGAQTVAAGTTGTTCpTTAAqTCAbAAC
AGCAGACTCACCTCTGACATTCTGATTCGAATGACACTGT
TCAGGAATCGCANATCCTSTCCATTACACTGGACACCTICT
GGCAAGTGAATTTGCCTGTAACAAGCCAGATTTTTTAAAA
TTTATATTGTAAATATTGTCTGTGTCTGTIGTSTCTCTATA
TATATATATATCTACARTTATOTAACTTAATTTAAAGTTS
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TTTGTGCCTTTITTATTTTTCTTTTTANATGCTTTCATATTT
CAATGTTAGCCTCAATTTCTCAACACCATAGGTAGAATGT
AAAGCTTGTCTCATCGTTCAAAGUATCAAATGGATACTTA
TATCCAAATTCTCCTCASATACAATCACACTCCCTCAAAA
CAGATTGTTTCCAMNGGECEACGCATCAGTGTCCTTCGCAG
CCTCATTTCTACCTASCAAATCTCCTAGCCCTIACTTTTAA
TCAACAAATGCCCTTTATTAAAAACTCAGTGACTCTATAT
ACCTCATCACTTTITTTCACCTCCAACCATTTOTTITCTACT
TTGATATCACTCGITTITTCCCACAGTTTATTTOTTCAGAST
CCAAAACTTACATOTTTCCACCTTTCTACTTCAAAR
TAAAGTGTATATTTTTTCTATAAAAAARRAANNANANA

ENPP4 NM_014936.4 12
- ACACCCTCOCCTCCCASCTCCAGCACACTCCCATCCCCCCO
AGCGGCGUAGATAGGGACCTTGOGGECTGTIGCLCCECEECE
CCCCCCCTOCCACTCCOCACCCCCCTCACCAATACCTCSS
CATCGCCCUTCTTCCTCCACCTCCCCCTTCCCCCCANLTT
CCCACGAGTGCCAGGTECCECGAGCCCUGAGTTCCETGEA
TTCCAAACAACCCACTIOCCCCCCCTCCAACCITCATTCC

GTCCTITCAACCTGTTICATTATGAAGTTATTAGTAATACTT
TTGTTTTCTGCACTTATAACTGGTTTTAGAAGTCACTETT
CCTCTACTTTCCCACCTAACTTACTACTACTATCCTTTO

TGGCTTCAGACCTGATTATCTGAAGAACTATGAATTTCCT
CATCTCCAUAATTTTATCAAACAACCTCTTTTOCTACACT
ATCTTAAAAATCTTTTTATCACAAAAACATTTCCAAACTA
CTACAGTATTCTGACAGGCTTGTATCAAGAAAGCCATGEEE
ATTCTCCCTAATTCCATOTATCATCCACTCATAAACANAT
ACTTTTCTGACTCTAATGACAAGGATCCTTTTTCCTGGAA
TCACCCACTACCTATTTOCCTCACCAATCACCTTCACTAA
AACAGATCAACTGCTGUTCCTATGTCCCCTGETACTGATS
TACCCATTCACCATACCATCTCTTCCTATTTTATCAATTA

CAACTCCTCAGCTGTCATTTCAGGAAACACTAAATAATATT
ACTATCTOOCTAAACAATTCCAACCCACCACTCACCTTTO
CAACACTATATTGGGCAASAACCAGATCCAAGTGCCCACAR
ATACGGACCTCAAGATAAACAAAACATGAGCAGACTGTTS
MANAMANATAGATGATCTTATCGGTGACTTAGT CCANAGAL
TCAAGATGTTACGGCTATCCCAAAATCTTAATSTCATCAT
TACAAGTGATCATGGGATGACCCAGTCTTCTCACCACAGA
CTGATAAACCTCGATTCCTCCATCGATCATTCATACTACA
CTCTTATASATTTGAGCCCCACTTGCTCCAATACTTCCCAN
AATAAATAGAACAGAGGCTTTATAACAAACTGAAAAACTGT
ACCCCTCATATCAATCTTTATCTCAAACAACACATTCCTA
ACAGATTTTATTACCAACATAATGATCGAATTCACCCCAT
TATTTTCOTTCCCCATCSAACCCTCGCACAATTITCCTAAAT
CANTCATCACANNANTTACCTGACCATGGTTATCATANATT
CTTTGCCTAGTATGCATCCATTTCTACCTGCICACCGATT
TGCATTTCACAAAGCCTACAAGCATACCACANT TANCATT
GTGGATATTTATCCAATGATCTGCCACATCCTGCCGATTAA
ANCCACATCCCAATANTSECACCTTTCGTCATACTANGT S
CTTGTTAGTTCACCAGTGCTCCATTAATCTCZCAGAAGTT
ATCCCCATTCTTATCOOTTCACTCTTCCTCTTAACCATCE
TAACATGCCTCATAATAATCATGCACGAATAGACTTTCTGT
ACCTCCTCCATTTTCTCCACTTCACCTACAASAACATCAT
GATGATCCTTTAATTGGCTCACATCTCCTAGGGCTTATAC
AAAGTGTCTTTCGATTAATCACAAAACTAAGAATACATCCA
AACAATACTCTTCTAACTATCAAAAACAATACTTTCAAAS
ACAAAGAACTTAGACTAACCATGTTAAAATTATTACTTTG
TTTTCCTTOTCTITTTCTTTCCCTCCATTTCCTAATAASAT
AACGCTGACCATAGTAAAATTGTTACTAAATCATTAGGTA
ACATCTTGTGCTAGGAAATCATTAGCTAACATCAATCETA
ACTAGANNTACTAAANNTCCCTTTTCAGANNANNTACTTCC
TCTCCTTOTATTITTCOOATCAACATCTCATACATCTTTAA
ATGAMMNTATACCANNATTTAGTAGCCATGTTTTTCTAAT
AAATTTATATATTTGTAAACAAAACAACAGAAATCTTTAT
GCCAATTTOTGANTTTTGTATATTAGCCCAGGANANCCTTEC
TATATTTTTATATTTACCTTTAATTACTTTGTATCTCAAG
TACCCTCTTCACCTACCAAATCCTCTCTCATOOTAAATAA
AATTGGAGCAGCACAGAAAACATATACCAAATGAACAAATA
TTTTAACCAAACCTATTTCAAAAAAAAACCAAACACCATT
TCATAAAAGCCTGAGTTGTCACCATTATGTCTTAACGCTGT
TAGTCTTAAACATTATTGTTAAAAARAATTCAGAACAAAATGA
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GAGACAAGTGCTCTTCTCTCTATCTATGCTTAATCCCTTT
ATCTAACTTACTTACTTOTTTCCGTCTCCCTITCCAASTS
TCTTTGTIGTGTCGTTGTGCTCCACATTATGTGATTTACTAT
ATAAGGAGGTCAGAGATGCACTGTGCCCAGGITTCCACAT
TCCTCANGCACACAGATCTCAGCGANACGTTATTTTTGCAC
TTCATATTTGTITTACTTTCTCCTAACTCACAAGTTAAAAT
CATANCTTANTTTICATTAACTTTTATCATTTANCTCTCTC
ATGTTTGTTGTAACCTGACCTATCCAAATGCTACACAAAA
ATTTATGACCCAAATACAAATCTCAATTTGACTCCCACAG
AATGAGGAATCCAGATTTTTCTATTTATCTTTGCCACTTT
ATGCCTTACTTTTTAGGCTATAGAATAGTTAAGAAATTTT
AAACAAAATTTAGTATCTTTTGGTCTTITCACACCATTCAT
ATGTTAAGTGCCAGAATACCCTTAGTCCTACCTCCACTTT
TTTCTCCASTATTITGCATCACAGANATANTCCCTCTGTITT
AACATGTTTGTTCAGAGCCAAGGGTTTATTGTGAACAACT
CTCATCCTOCCTTITCCTACCTCCTACCTTCTASTAATCAA
AATTAATATGAAGAAAUTACCTTGTCACAGACTACGATTAT

ATTTACTACCCCAARAATTCCGCTCAACAACCATICATCA
GTACGTGAGACAAGCAGTTAATAGTATGATCTTTAAAGTT
TTCACAATATAAAATAAACTTCCTAACTCTTTTACAAATA
TAAAAGTATAATAAATATCCAGCCCAGCTTAAATATTGATT
ATCTCTCATCCTAAATAACAACAGCTCCTCCCASTCATCAA
ACATACAGTGCCTCCTATTCGAGTCACTGCTAATTTICTTGA
CCCTCCTATTTCCTCCCTATTCTATTTCTCCTTCTTCACA
GGCATTTTCAAACCCTGTATAAATAATCCATSCTCTTGSET
CATAAGTTAACTGTATTAACAACAGTAAAATARATAAAAAN
CCANTAGTACTAATTTTGCTTTAANANANTTTCTAATTTT
TTTCACATAAAACAATTATCCTAAACCTTAATACTTCATC
GAAACAGAATAATAGARAAAATTCTACTTITAATTTCCATTA
AAAAGCAAATACCATTGACACATTTARAGCTTTTCATTTA
AACTACTOCATCTTTTTCAACTATCTAAAATASTACCATA
ATATTTTATACTTGGTCITTCCAATCCTGTGASTTTTAAT
GATTGCATTATCGTGATTCCTGGTTATGAGTTTCACAANT
CTATACTTGGCATCCAACTCATGAGTCGATTTTATATAGS
ATCCANCAGGAAGGTATSTCCTGTCACTATCTTAACCTTT
TCAACAACACATTTACCTATTTGTCTTTCCTTACCTTITC
AAAATATTAACTCCAATTCTAAATTAACCAAAAATTTAAA
AAGTATATSTTCATGGCACAAGAAGAATAGTATTITATTTA
ATAARACATATATTATATTCAACTATCTGTTAATTCATTT
GTATCTTTTAAAAAATTATCACTGTTAAAGCCATTCACTC
CTTTAGTACACTGAGAAAAATCTTATAGTAAAACTAGICT
TTCACATTAACCTTTTOOTCTCTATTTTCTTAAATAACTA
ACATGCTGCTCTATTTTCTCCGTGTACAAAGTATTTGGET
CTACCAAACATTTACTTOTITCTCGAAAACAATACCCCAAS
GTAATAGGAAAAGTTTGACTTAAGTCTTTTTAATTCAGTC
AGTGAATTCACAATAAGTACATTCATCTATAATATAGGGA
CAGTTCTGUTGCTGTTATTTATATGCAATTCTTCTCGTAA
ATACCAATACAATAAAACATATTTCAATCTTTOTCTATAC
GTTTTATATTATTATTCCACTAGGAATGGCATAACAATTT
ATAGATAAATTCTTGTAACATTAAACCATTAAAATCTTTT
TACATTGTTTTITGCCTSTCICCTTCTTIGTGCCCATATITS
ATAAGCTTTATCGATTATTCCATTTAATTCCTTTITATTTSG
GAGGGTTTTACTTCCTTCTTAACATATANAGTTATANATG
AAGGACAAGGACGAGATGCAAAATGTCTATTTATTCTTAA
TTCTTAAAATACTCTCTAAATAAAATAACATCACTCTSCT
TTAAAGAAATCTGTATGCTACTGCCTTAATTTAAATTAAAAN
TATTTTTCACTCTTACTTCACTTCACAATTAATCACTTTO
TTCATGATTTTITAAAATSTCTGTGAATARAATCTACCAAA
MAMATTCTTACTCTANTTATTARMATATANMGTTCACTGTCA
AANAAADNAAADRARDDAAN

FAM131A {NM_001171093.1 13
- ACCCECCCAOTTECCTETCCOOGARANCTOCCGCCORCAT
CGECTCCORCCCCTCCCOTCTCACGEGUTCTCCCETTICT
ACTCTCCCCOTOACCCTACCCTCTCCAASCLCATOCCCC
CGCCECOAGCTOACCCTACCOTCECTGGOTCCCCOOCCAT
COCCTCTATCGGCTC TCGCACCCCOCCSOTCAGCCATTT
CTGEEEACCARCAGCTGGUCGAGGCTCAGSGATAGRGACS
GCTGCTCCARCTARAGGTGAATGT TGGAGACACAGTCGOS
ATGCTECCCAAGTCCUGECEAGCCCTARCTATCCAGGAGA
TCECTEORCTEECCAGETCCTCCCTGCATGETATTTCCCA

]

[N}

G
c
c
[
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b

GTCCTGRAAGGACCACGTGACCAAGCCTATCGCCATGGCT
CAGCGCCCGAGTGGCTCACCTCATTGAGTGGAAGGGCTGGA
GCAACCCGAGTGACTCACCTGCTGCCCTGGAATCAGCCTT
TTCCTCCTATTCACACCTICAGCGAGGGCGANCANGAGGCT
CGCTTTGCAGCAGCAGTGGCTGAGCAGTTTGCCATCGCGS

AAGCCAAGCUTCCGAGCATCCTCTTCCETGGATGCCCEAGGA
CTCCACTCATCACTCCTATCATCACCACTTTOOTCCOOTA
ATGGACACAGACATGGEUTCECCCAGCTECCCCTSCECCTSEE
ACCTCCAGGACCTGTTCACCCEGCCACCGGTTECTCCCGGED
TGTGCGCTAGCCCTCIGTCCAGCCTCAGAGCEACTCCTCA
CAGACCGTGTCCCCAGACACCCTGTCCTCTAGTCTECTGCA
GCCTGGAGGCATCGGETTSTTCCGCTCCCCGGCLLECCTEEL
CTCCCAGCTGCTGGGCGATCGAGCTGCTTCTCGTCAAATTS
CCCCCCAGCCECGAAAGTCCCTTCCCCAGCCTGEECCTAT
TGCCAGGCCCACCACTCACTCTACANCTCGCCCCTCACAGA
CTCCTCCITTTCCCCOOCCCACCACCAGCCADTCCCOTER
MNGCACTSUCNACCCACTITCCCCACCACTANCSCLECAST
GGGRAACGGECACCGGCAAGCCTCTGACCTGGCITCTTCTGG
CCTCOTGTCCTTACATIACCATCACCCACACTCACAGCTAA
CAGTGACCCACATCATGCCTCGCAGTCEGCATGCATCCICT
GGCTGCTGCCACGGGUAGACCCTCTETGCCCAAGTCTGES
CTCAAGGCTCCCAGCAGACCTCCACACCCTAGACCCCTCC
TGGGAGCGCTCCCTTCTCCETTGTGTCTTTTGCATCAAAG
TCTTTCCACACCACCCATCCCCTCCCCTCCCTOCCCATST
CCTGCCCCCACTCCCGEEECTTGCCCEGGETTECCCEEES
CCTCTCCCOCATCCCTACACCTCTCCCACACASTCATITT
CATGTTCTTAAAATGCCACACACACATTTCCTCCTCGGAT
AATGTGAACCACTAAGGGCCTTGTGACTGGGETETCTGAS
CCTCCCCTCCCACCCOOCCCAGCAACCCCCCATCCTCCCC
ATGCCTCTCTCTITCTCTGCTTTTCTTCTCACTTCCCAGTC
CATCTCCASTCCTTCATACAATCACCCCCACITCCAGCSSS
CTGGCTCCTGCCCTCOCEEACCCTATCGGTTGACCCGTCT
CTCAACGOCCCCTCCCCACCTCOOCTCCTCCTOTCCTTCA
TTCACCTCTCCATCGTCTCTAANTCTTCCTCTTTTTTC
AAAGACAGAACGCTITTTTECTICTGTTITTICAGTCCCATCT
TCTCTTCTICTCCGAGECTTTCGANTCATGANAGCATGTAT
CCTCCACCCTTITTCCTGGCCCCCTAATGGGGICTCEGICT
TTTCCCAACCCCTCCTAGEATGTGCCCGCAGTETCCTGETE
GCCTCACAGCCAGCCEEECTCCCCATTCACGCACACCTCT
CTGAGCGGGACCTGGAAGAAAGGATCCCTCTGEGTTCCTAL
AGNCCTGEOACTTCATSTTICTTCTACAGAGGGCCACANGA
GGGCCACAGGCECTGGICGCCAGTTGTCAGCTGATCCCTEE
TCACACCCACCAATTCTICCACTCACTCACASTCATCACS
GAGTGTCTCTTICTTGGEGCACCAAAGAAGGTAGACCCTTTS
TCTCTCAATCAAACCCCAACCCTACACTACADIOCCCCCAT
CCCAGCCAGGETGTTANTCCCCACGTAGTGGAGCCCTITS
GCAGATCCTGCATTCCAACGCTCACTCCACTGTACCTTTTT
ATGGTTGTGGCEANGGETGCCTGCCTTITAGAATTANCGGCL
TTGTAGGCTTTCGCAGGTAACAGGGCCCAAGETAACAATS
AGAGCCAACGCCCACAAGCATTCTATATATAAGTCCCTCA
TTAGGTGTTTATTITTGTTCTATTTAACAATTTGTTTTATT
AAATTAATATAARAAATCTTTCTAAATCTCTAAAAAAAAAA
AAAAARAA

FLJ10357 iNM_018071.4 14
- GGAGCEGECCEAGCLECCACCEBUGECEEEAGCTETCOTTT
ACCCAGACCCECCGRGACACCAGCCECCOGASEEACGIES
TGECGCECCCERICCOGCCCECCTEACCARGIGTCEEATE
CGECCOGECGCCEAGCTATECAGTCTGAGCCAGTEEAGEA
CTETGTGCAGACOACTETCECCECCCTGTATCNACCOTTT
GAGGCRAACAGCCUCCACE CTETTGEECCAGGTETTCCAGS
TGETGCASAGCACT TATCECCACGACECACTSACCTACAT
GCTGEACTTCCTGETACCACCCARGCACCTGOTTECORAS
GTCCAGCAGGAAGCCTETECCCARTACAGTGEATTCCTCT

TCTTCCATGACCGGTGGCCECTCTGCCTGCATEAACAGSET
GGTGGTGCAGCTAGCAGCCCTACCCTCGCANCTCCTGEGT
CCAGGAGACTTCTATCTGCACGTGGTCCCCTIACGCTGECT
ANGCACCCCGACTAGCACTCAAGTGTICTGGCCLCTICGGES
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TGGGUGGETGCAGGAGGTTCCTGTGCCCAATGACCCTTGT
CCCTACCTATTCACACCTCACTCCCTACAACCSCATCAACA
AGGACCGGUCAACAGGTCCCCTCAGTACCTGOOTACTGTE
TGCGCCCTCTEEGATTCACCCGCTGCCCTGGECTCAGLTC
ATCTGTCCACCATTTGTGCACAAAGACGGCCTCATGEGTTS
GACATCAGTCAAGTACACTCCCCCCACAACTECCCTOTES
ACCTCCAGGGCTTCCCAGCCCTCCACTICCTGACCEAGSECS
CTCCCTACCCCCACTCCTCECCATCCECACAATCCCCITS
TGGAAGGACCTCAGGGUGACTATGTCCAGCTETTACGAGSET
GACGCTGCCCETGAGGGEECACCCCAACAGATGCTCAAGET
TCCCCAGGCCTCTCCAGACTCCGGACLEGTACCCACCCEEA
AGGGCGUTGGACGGAAGGCCCGUCACCGGAGATACCGEGET
GCTGGATGCACCAGANGGGCLCTGGEGGECCTCGGEEECCAGGAT
GGAGCACGCCCACCCEGTCACGGGACCAGCACTCCAGTIT
CCCCTCASTCTCCCCCACSCACCTCACCCTCTCCCACATST
AGCAGTCTTGCAGGTGTCTCAGCCCCCAGCAGAGECTSETS
CCACAACCCTCCCCATCTTCCCCCCTCACGCTCACCCOATT
TTAGAGGAGGACGAGGAGCACGCCACCEGGGCTGAACGATT
ACCTGGTACCCCTCGGAGAACAGGCAAAGGAAACACALG,

AACAACCCACCTCCATCTCCAGCGCCTCTTASCCCACTAS
GGGACAGTGCCLCCACTSACCCCTGGECACAAGGAACGATSGE
CACCCACCAACAACCCCTTCCCAATCTCCCCTCACCAAST
GAGCACAAGCTTCCAGAATCGCCACCTCGTTAAGGAGGAAT
ATCAACCCTCACCCAASCCACAATCTCACCCAAAACATT

CANMNCAGCACCCGAGANNGAGCCTCAGCTCTCTCANGCC
TGTGGGCITACAGAAGAGCCCGCCGCAGAGAGACACCTGS
AGGGGCCAGGCCTGCTGTCTATGGCACGACATACACGTCT
AGAAGGCCCCCTGTCTGACACTCCAACACCTICCCTGGASG
ACTCTCCASCAACCAAAACCCCACAACATTCCACAACATS
CCCTTGCAGTCTCCGTCTCTCATCACCCTGATSTACCTTG
GGACTTGATGCCATCTGGATTCCTCATCCTGATCCECEAGSES
GCTGGACCAGACTGGGUGACCTCTGCTCGACCATTACCCCAC
COTCCCCTOCTCACCATCCCCCACCCTCCCCASACACGT

GAACACAACTCTTICATTACCTCCACTCACTGCTCACGCCT
CATCTACAZACACTCOOOCTCTCCCTCCTGCTOCACCTTE
GTCAGGCACCTCCACTGCCTCCAGCACTCATTCCTCCCTT
GAGCCAACTTCAGGACTCACCAGATCCTCCCITTCTTIAG
CGGCTGCTGATTCTCATTCATGATCACCTTCCAACTGAAL
TCTGTGGATTTCAGGGTGCTCAGGTCCTGTCAGACAATGA
TCTGAMNACACTGGCCANCCCAGAGCAGCTGCACTCEGGAG
TTAGGAGGTCACAGGGATCCCTCTCCCAGTCACTCEGTAG
AGATACACCACCANGTGETAAGGCTATGTCGOOTCTGOCA
AGGTGTGUTGCECCTCEETACCGCAGLECCATTGACCAGTTS
GAGGGAGCAGCAGAGCCACACGAAGACGAGGTACTCEGAA
TCCCCAACCCACTCCASAACCTCCTCCCACATCCCCOGOCT
GACGGCACTGCAGAGGEATCCGGGGCCCATCITCATGAGS
CTGCCGCTCCACTCCCAGTACCANGCTCEGAGGECCANGSGIT
CAGCTACACTCTATCAGGAACTGGACCAGGCCATTCATZCA
GCTTGTGZGCCTCTCCAACCTGCACCTGCAGTACCAAGAG
CAGCGGCAGTCECCTGUGECEACTCCACCAGGTETTCCAGT
GGCTCTCGGGCCCAGGGGACCAGCAGCTGGCAACGCTTTGE
TATGCCTGEGEACACCTTCTICTGCCCTGCAGCACACAGAL
CTGCGATTOCCTGCTTTCACCGCTGACGTCCAGCACCGED

TGGCCCAGGCACGGGALGCCCTGGCTCTGGAGGACAATST
CACCTCCCAGAAGGTGUTCCATATCTTITGAATACCEGITS
GAGCAGGTTGACAGTGGUCTCCATCCEGCCCTGECCECTAL
AGCGCTTCTTCCAGCAGGCACATGAATGGGTGGATCAGGS
CTTTGCTCGGCTGGCAGGACCTCGECCGEGTEGCCAGEET
GTGCTGGCTGCACTGGCCCTCCGGCCEGCCCTACACGCICA
GTGCCGGCACCTTCCAGGACATGCGCECCCTEECCCTEEN
CCTGGGCAGCCCAGCAGTCCTGCGACAATGGEECCECTED
CACCCCCCOCTCCCAACACCTACACACCACCATCCACCAAC
ACGTGGGAGACCAGGCGACCCCACGCELEGCTACCCACGALS
CCCCCCACACCCTCCCASCACTCCACCCCCCCACTCCTTS
CCCCGCAGCCCCTCGTCCACCCTCACLCTCCTTGCTECTCC
CCACCACCCCTCCCCCATCCCCCAGCCCCATCCCATTCITC
CCTCCCCCCATCTCCACSACCACTATCACCAACACCCCCCT
GAGCTGGCTCCAGAAGTACACGGUACCCCCCIAACAGETS
TGCTGATCCGACGCCTGEACCTCACCAGCACTGACETESET
AGACAGGACGTCGCTCACCACCGGAACACGTGCTCCTGEGET
CGGGCTAGEGEECCAGACECEACCCTCEEGGAGTACCCATTEL
CCCGGATGGACCGCAAGCCAAGCATCAGTGCCCACCAGCS

USSR TR AT R TR A S ST MU R TSR R SN R TR e T
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CUIGE T U ERGU Y AT TECC TG TN AT TN S TS

GCCACCTTGACTGAGCCACTCCCACCCCCTGEECCTGAGT

TGACGCCTEANCTTCSGECCACCTCCCCTGCTECCCTGAS

TCCCUGGOAAACGCTTCGCACCTTCCACCGGAZACACTIT

CTGCGGGAGCTTCAGGGCTCCGCCACCCACCICCTACGEA

TTGGGGCITGCTTCCTTCCCCACGCECACCASTTCAGES
A

TTATGCACAGTACGTGAACCACCGACACAAATTCCAGAAT
G

GCTCTGCCTGCECTCAGTCCCTTANCCANGGECTCCATES
AGGCTGGIICTTACCTGCCCCGAGCCCTGCAGZACCCTCT
CCAACAGCCTCGACTCCOTATCCCGCOCCTCCTCOACCAGOTE
CTGAGGGAAGCTGGGCCTCGACCTCACTTCTGAGTCCCEES
CCCTTCOCOOCTCCTCTACACCTCCTCCOOGAATAACAGED
CCGTGGCAGACACCTECTCCCCETGCCEAGGCGETECETEET
TGTGAGATAGATCTGAAGCACCAGGCACAGCTITTCCATC
GAGACCCCTTCACTGCTCATCTGTGGCCCGAAACAACTGLLT
TCGCCATGTCTTITCTOTTCCAGCATCTCCTCOTCTTCAGT
ANGCTCANSGCCCCTGANCCEGGGTCAGAGATSTITGTTT
ACAAGCAGGCCTTTAAGACTCCTGATATGGGGCTCACAGA
AAANCATCOIOCCACACTOIACTCTCGCTTTCACTTCTICCTTT
CGGCGGCEECETGCATGACACGCATACACTCTGCACGGCAA
CCTCACCAGACATCAAACTCAAGTGCACAAGTTCTATTGT
CCAGCTGCTGTEGAGACACCCAGCCCACAACAACCAGITC
CCACTCCACCACATCCTCTCCATCCCCATTCCOAATARAT
CCTTCCTGEACATCANGCCCTTGGCCAGCGEACCCTGAG
TGCCTCTGUTCACTGGAAGACCTGCCCECACCRGEECTTID
CTCCCCCTOTCATCCTTTCACCATCCCCCCCICTCCCTTC
CCGGCCTTTCCCTCGGGAGCCTGCTCCCTGCCTGCCCGTGT
CCACCACCACCCCTCCCATCTCCACCTCAACCAAATTTCS
CTGGCCCCAGAAACACTTCACTCTTCTGGAGATCTCTCCC
CAGGACCAAGAAACAGUCCCAGCCTCCAACCICCCCACCE
TGGGAGCAGCACTCCCACCCTGGCCCACTCGAGGEATCTTA
GGGCTATCCCCACAGAGTCATGCTCCAGCCCTGACTGATT
CCACCACGCCTCTGTGACCTCGAGANCGATCCAGANCTTSS
GTGCAGCTITCTCCTCTCAGCACACTTITGGGCTGGCATGET
AGTCCGCCATAATCCACSCCCTCGOGCCATCCCTSAATTTCT
TCCCTCTGUTTCCTGGACACAGAGGACGTCTAACCACCAG
ACTATTCCCCTCCCACCACTATCTCTACTCTCCCTAGSTT
GGTGCCTTCTCCTGCAGGACTCAGACCAGCCACATTGITT

CCCTTCATACCCTCCASISTCCCCAACTTATCCCTCTTICS
GTGCTTTCCCATCCTGGGCCACTGTATCCAGGACATCACT
CCCATGCZAGCCOTCCOCTCCCAGCCCATGTTOTCCTCTTT
TCTCACCCCCTCACTTTCCCTCACGAACAATCATCTCTCET
AGGTCAACTGCAGTCCCTCCTGACTCCATTCTGACCTGTC
ACAACCAATCAACCTATOCAAACAATACCACGOTCTCACA
GGGCGAACCETACACTTTATATATGTAATTACTSTTATTAT
AATACTATTGTTATATTAAATGTATTTACTCATACTTTGE
CTCTAACTCACCTACACTACTCCTCTCCATTAASCTCATAA
ATAACTTOGAGCACTTTCCCTCANCCACCCCTTANCTAGAN
CACAGAAAATAAAACCAACACTGGAACGTCCICTCTATCS
CTCCCAGGCCCAGAGCTACCTGACTCTGTATGACCCTGES
AGAATGTGOTCTCCTCCACACTGGCTCCCAGAGGTTCCACA
CACTCTCTEAACCTCCTTCTCCCACACTGCAZZTACTECT
TCGAGGCTCANCTGCTCACACACANNCTGGCATCCACCACA
GTCCAGCAGTTCTCAAAATCAGGTCCTCAGGZZACAGTGS
CTCACAACTTCCTTCCCTCITTCTTAAATCCTAATTCTTS
GGCCCCATCACAGCTACTCCATCGANACCTGGECCTANAD
CCCAATATTCTCCATTTCTTATCAAACTCTTTGCCTGATA
ACTANGTSTCTCANAGASSTCACTATTTCCTCACACANGT]
CCCAAAGAGGCAAGCAGGCACATAGGTAGGCAGACACACAL
AGGGCCUTGTCCCTCAAGACACCTGTTTATTGGECACATS
ACTCTGCANTACGGATGACACGAATCCTACCANANATAGT
GACGTCTACACCEGCCCCTCEATGGGGECTAGANGGCTACAGT
GCCCCCCACCCTCACCCCTTCTACAAAAATAAACTCTCAC
CCCTATCCACCACCAAAAAAAANANDAL

FZD7 NM_003507.1 15
- CTCTCCCAACCCCCTCETCECACTCCTCAGGTCTCACAGTA
CCGCTGCACTCECGGTCGCCEATGCCEGACCITCELCGIGESE
CCGCTCCSCTTITCGTCCUTECGCCTCTGTGCCCTCETEET
CCCCCTCCTCCCCCCACTCTICCCCCCCCOCCCIOCCCOTAS
CCGTACCACGEAGAGAAGCCECATCTCCGTIGCIGCACCACLS
CCTTCTCCCACCCCATOTCCATCOCCCCTCTCCACCCACAT
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CGCCTACAACCAGACCATCCTGCCCAACCTGCTCCECCAT
ACCAACCAACACCACTOTOCCCCTCCACCTCCAZCACTTCT
ACCCGCTGGTCGAAGGTGCACTGTITCTCCCGAASTCCGLTT
TTITCTTATOCTCCATOTATCCOGCCCCTCTOCAZCCTCOTT
GATCAGGCCATCCCGCUGTETCGTTCTCTGTGUEACCGIG
CCCGCCAGGGCTGCGAGGCECTCATCAACAAGTTCCGESTT
CCAGTGGCICCAGCCGEITCCCCTGCCAGMACTTCCCGETS
CACGGTGCGGECEAGATCTECCGTGGCCCAGAAZACCETIES
ACCCCTCCOCCCCCCCACSCCCOCUGCCCCCACTSCCTACCS
TACCGCGICCTACCTGCCCCACCTGCCCTTCAZCCCGITS
CCCCCCCTOCCCTCACATCCCACGCCCCCTCICCCCTTICT
CCTTCTCATGCCCCCGTCACCTCAACCTGCCCCCETACCT
CCCCTACCOCTTCCTOOCTCACCOGCCATTCTOOCCCCECO
TGCGAACTGEGECCGTGICARCGGUCTCATGTATTTIAAGS
ACCACCACACCCOCTTCOCCCOGCCTCTCGCTIOCCCTITS
CTCCCTCCTCTCCTCOOCCTCCACCCTCTTTACCCTTIITE
ACCTACCTGGTCGACATGCCCCGCTTCAGCTACZCCAGAGT
CCCCCATCATCTTCCTOTCCCGCTCCTACTTCATCCTSST
CGTGECGCACETGGCCGEECTTCCTTCTAGAGGACCECGEET
CTCTCCCTOCACCCCTTCTCCCACCATCCCTACCCCATTS
TGGCGCAGGEGCACCANGANCCAGGGCTGCACCATCCTCTT
CATCCTCCTCTACTTCTTCCCCATCCCCACCTCCATCTSS
TGGGTCATTCTCICTCTCACTTGGTTCCTGGIGCECCGET

TCAACTGOOCCCACCATICCATCOACCCCAACTCCCAGTA
CTTCCACCTGECCGCGTGCECCGTGCCCGCCETCAAGALL

ATCACTATCCTCGCCATGCCCCAGGTAGACGGGEACCTGT
TGAGCGGSSTCTGCTACSTICGCCTCTCCAGTSTCCALSE
TTCATAGGCACCTCCTTCTTICCTGGCCGGCTTCCTETCCC
TCTTCCGTATCCGCACZATCATGARACACGAZGCCACCAA
CACCCAGANGCTGGASANCCTCATCCTGCGCATCCCECSTT
TTCAGCGTGCTCTACATAGTCCCCGCCACCATECTCCTGSG
CCTGCTACTTCTACGAGCACCCCTTCCGCGAGCACTGEEN
GCGCACCTGGCTCCTGCACACGTGCAAGAGCTATCCCETG
CCCTGCCOGCCCGGCTATTTICCCGCCCATGAGTCCCGATT
TCACCGTCTTCATGATCAACTACCTCATGACCATCATCGET
CCCCATCACCACTCCCTTCTICCATCTCCTCCISCAACACT
CTGCAGTCGTCEECGCIGUTICTACCACAGACTTACCCACA
GCAGCAAGGGECAGACTGCECTATGACCCCCEECCCCTCD
CCACCTTTCCCACCCCAGCCCTCTTCCAAGAGGACAGEEN
CGGTAGGGAAAAGAACTGCTCEGGTG SCCTGTTTCTGT
MANCTTTCTCCCCCTCTACTCAGANGTCACCTGSANCTSAS
AAGTTCTTTGCAGATTTGCCCUGAGCCGTGATTTCCAAAR
CAACACCTOCCTCCAAASCCCTTTCCATCAAAACATTTCA
GGCAAAGACTTCCAGGAACATGATGATAACGGCCATGTGA
ATCCTCAAACCTACCUICCACCTTCTCCCTAATACAASS

TGAGACCAGCACAGACTGCTCTGAGTTTCTCCCCCCTICG
AGGCTGAACGCCGACTOTCACCGATCCCCCTEOTCCAGGS
CCACTCCCCTCTCCACACCCCTCTCACCCCCISCCAAATST
TACAGCCCTGTCTGCGETCECTGUTTTGTITGGAAACAGGS
ACCCCCTCCTCCCOTOTCOCTTCTCAACCACTISTCAAACTE
ATAATCTCTTTTCACTSCCCCCAAACTGGAGCCCACATSS
CTTAATTTCCACCCTCASACATTACCCTCTCTCCTCCCC

GCCCCCTCCCCECCTGTTTTICCTCCCCETACTGCTTITCAGS
TCTTGTAAAATAAGCATTTCCAAGTCTTGGGAGCCCTGEETD
TGCTAGAATCCTAATGTGACCATGCAAAAGAAATCATGAT
AACATTTTGACATAAGECCAAGGAGACGTGGAGTACGTAT
TTTTCCTACTITTITCATTTICTCCCCAACCCATSCACCTCAS
AAAGACGGGTCTTTTATTTCCTCTAATACCCTGAARAAGAA
CTGATGACTTCTTIGCTTTTCAMANCACGAATCCATTITITS
CCCTTGTICTTICTTGTAACACACAAAAGAGGAAACAARAAD
TCTCTCCCTCTCCAAASISCATAACTCTCACCAARACCAACT
TTTATAGGCAAAGCAGCGCAAATCTCAGGTTTCCCCTTIGS
TTCTTAATTTCCTTCACATAAACATTCCTTTTTAACCAAA
AGTGAAGAGCACTGTGCTCTCACACACCGTTANCCCAGAG
GTTCTGACTTCCCTAAAGCAAATGTAAGAGGTTTTICTIGT
CTGTTTTAAATAAATTTAATTCGGAACACATCATCCAACA
GACTATGTTAAAATATTCACCGAAATCTCTCZCTTCATTT
ACTTTTTCTTECTATANCGCCTATATTITAGGTTTCTITTTICT
ATTTTTTTCTCCCATTTGCGATCCTTTCAGGTAAAAAANTCA
TANTGTCTTCACCCTOATAATANMGCANMGTTAATTAAND
AAAAADAGCAMAGAGCCATTTITGTCCIGTTTTCTTCGTTS
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CATUART TG T T TAY TARACAT U TCUATA T E S TERC ST
CTCTICTGTGTGETTGEETTCCCGAGCCCATCASCACATACT
ATAGTGAACGAAGAGGAAGCTTTGAACCATGGGCCCCATT
TTTAAAGAAACTCATTAAAACAAGGTAAACTTCAAAGTGA
TTCTGGAGTTCTTTGAAATCTGUTGCAAGACTTAAATTTA
TTAATCTTAAATCATGTACTTTTTTTICTGTAATACAACTT
GGATTCTTTTCCATGATGCCCTAAACCTTAGCACACAATC
ATCCGCACCTAACCTTTATCCCACCTTTCACACTACCCTCL
AATCTTGCAACACTATCCTCTTTCTCAGAACASTTITTTAA
ATCCCAATCATACACOSOTACTCTAAACTCTACAACTTACT

TTATATATGTAATGTTCACTTGAGTCCAACTECTTTTTAL
ATTAAACTTAAAATCOATCTTCTCTTITCTTCAACCTTCAA
ANCTATCTCATCTGTCACATTTTTANANACTCCAACACAGS
TITTGGCATCTTTTIGTGCTECTATCTTTTAAGTGCATGTGA
AATTTGTAAAATAGAGATAACTACACTATGTATATTTTGT
NANTCTCCCATTITTGTAACANNATNATATATTSTATTTAT
ACATTTTTACTTTGGATTTITTIGTTTTICTTGGCTTTAAAGS
TCTACCCCACTTTATCACATCTACACATCACAAATAAARTT
TTTTTAAATAC

GLT8D1 NM_001010983.2 16
- GACGGGCCGGTACAGTCCCTCTCCCCCCCCCEIECCATES
CTAGGCGACGTECCGCTTTTECCGCGLCGTGCTECCCEIGA
GGGCAGCTGACCTGGTGETECCGGCCECCTTEGTCCAGEGTA
TCGCGCGCCCETCGANSTSTICGCCECTCAGTGITCTTGES
GCCTGGAGCCECGETCICCECETCCCGAAAACTETCCTTGAT
AGTACTTGUGCCGCCCARACCCCCGCCLEGCECCCCCECETE
TCCATGGCGACCGUCTTTTTCCUTGCCAGGATZCCEGIGE
CAGGGCTECCLCECEELECCTGCTTCECGCGALCGCTCTAG
CGGTTACCECTCCEGEITCECTGGGCETAGTGGECCTEEE
CGGLCTGCCACCEAGCTAGACCGCANCTGTGCTCECCCCAG
CGTGCAGGGAACGUGGGOCECCAGACAACGGGEETCEGITE
CGGGLECCTECEECECEEECECTGAGCTGECAGEECEGETC
GGGGCGCGEGCTGCATCCCCATCTCCTCCATCGCCTGEAG
TAAGCCCCCOCCCCCCCOACCCTTTCACCCCAACCACTTICT
CGGAGCCCTAACCAGGGETATCTCTCAGCCTGETCEGATC
CCCOCACTOTCACATCACTTITCCCATCACTTCAAACTACA
GCAGACCGAGCACACGETTETTACCAAGACCAGCCTGTITS
CCTTGCGAASNCCCCASASCETGTCANCGGAGACACCCACA
TCACGCCAGAAATACATSACAGCTCCATTAGCCCTCEGGAS
ACCCACCCCCACATCTOOCACCTCACCOCACITCCACTTS
AACGTGGAGTTTGGAGGACCCTACCTTIGACCTTTCAATGE
CAAGTGGGAGCCAGCCAGATCANAGCCCTTANANACTAAT
ATTTATATGACAGAAGAAAAAGATGTCATTCCEGTAAAGTA
AACATCATCATCTTCOTCCTCCCTCTTCCTCTOTTCTTAT
TGGCTTTTGCACCATAACTTCCTCAGCTTIGAGCACTTTGTT
AAGGAATGAGCTTACAGATTCAGGAATTGTAGGCECCTCAA
CCTATAGACTTITGTCCCAAATGCTCTCCGACATCCAGTAS
ATGGGAGACAACAGGAGATTICCTGTGCCTCATCGCTCCATT
TCAAGACAGGCTTGGEEOGCCCATTCCAGCTATAAACALC
ATTCAGCATAACACTCGCTCCAATGTCGATTTTOTACATTS
TTACTCTCAACAATACAGCAGCACCATCTCCGETCCTGEET
CAACAGTGATTCCCTGAAAACCATCACATACAAAATTGETCE
AATTTTGACCCTAAACTTTTCGAAGCAAAAGTAAACGAGS
ATCCTGACCACCGGGAATCCATGAAACCTTTAACCTTTGTE
ANCGCTTCTACTTGCCANTTCTGGTTCCCAGCSCANNGANG
GCCATATACATCGATGATCATGTAATTGTGCAACCTGATA
TTCTTGCCCTTITACAATACACCACTCAAGCCAGCACATGT
AGCTGCATTTTCAGAAGATTCTGATTCAGCCTCTACTAAA
CTTCTCATCCCTCCACCACCAAACCACTACAATTACATTO
GCTATCTTGACTATAAAAAGCCAAAGAATTCGTAACGCTTITC
CATGAMGCCACCACTTGCTCATTTANTCCTGGACTTITT
GTTGCAAAZCTCACGGAATCCAAACCACAGAATATAACTA
ACCAACTSOANAMATGOATCANMACTCANTGTASANCAGSGS
ACTGTATAGCAGCAACCCTCCCTGGTACCATCACAACACCT
CCTCTGCTTATCGTATTITTATCANCACCACTCTACCATIS
ATCCTATGTGCAATGTICCCCACCTTEGTTCZACTCCTGE
MANANCGATATTCACCTCACTTTGTANAGGCTGCZCANGTTA
CTCCATTGGAATGGACATTTCAAGCCATGGGGAACCATTG
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CTTCATATACTCATCTTTCCCAAAAATCCTATATTCCAS
CCCAACAGGCAARATTCAACCTAATCCCAAGATATACCGAG
ATCTCAANCATANMGTCANMCAGAATTTGAACTCTANGCA
AGCATTTCTCACGAAGTCCTCGAAGATAGCATECETGEEA
ACTANCASTTCCTAGSCTTICARTGCCTATCGSTACCANGT
CATGGAAAAACATGTGTCACCTAGGTAAAGATGACAAATT
GCCCTGTCTGECAGTCASCTTCCCACACAGACTATAGALT
ATAAATATOTCTCCATCTCCCTTACCAACTCTTTICTTAC
TACAATGCTGAATGACTGCAAAGAACAACTGATATCGITA
GTTCAGCTAGCTGGTACAGATAATTCAAAACTGCTCTTGSG
TTTTAATTTTCTAACCTGTCCCCTGATCTGTAAATAAAAT
TTACATTTTTCAATAGSTANANANNNNNNADNAND

HDAC9 NM_001204144.1 17
- GCAGCGCGCACCGAGCCGECCGUGCCECGECTECCECTET
CGCCGCTTTCCCCGCEETCTICCTCCTCTAGCELCCECCEL
CCCCOCOTAAATCTCCOCTCCAGCACCACCCCTOCCCCTCO
AGTCAACTTTCATTCCCTTITITGCTICTIGCCTCACCATTC
TCTTCTCCTCCTCCAAACATCCGCTOTTTCCATSAACCCGOTCA
GAAGTTANGNCCTCGCCACCCCGGRACCGANGGACCCCEIG
ATAGCCTCAGCAGGAGTGCCCEGAGETTITCTECTCTGECA
ACCCCTCCTGCACCATTGTCAGCAGTTGAACGACAAAGGT
TGTGAATCTGCATCCTAGTCTTAGCACTCCCTOTCGATTET
CATGATGAGCTCACCTGUCACAGCCTCACCTCATCTCGANT
CTTGTACCATCCGTGCTATTCTGTGCCTGCTETACCATET
TCCCACATOCCCTCCCTOCACCACACCACCTITTCCCTICA
GCAAAGAATGCACAGTATCATCAGCTCAGTGCATCTGAAS
TCACAACTTCCTCTCCISCCTCCACCCCATCTCACCTTTAS
ACCTAARGGACACACCTCAGCGATGATCATGCCIGTCCTGGA
CCCTGTTGTCCCTGAGAACCAATTGCAGCAGGAATTACTT
CTTATCCAGCACCAGCANCAMATCCACANGCAGCTTCTGA
TAGCAGAGTTTCAGAAACACCATGACAACTTGACACGGCA
GCACCAGGUTCAGCTTCACCAGCATATCAAGSAACTTCTA
GCCATAAAACACGCAACAACAACTCCTAGAAAAGCACCAGA
MANCTGGAGCACCAGASSCANCANCACCANCGTASACAGST!
TCGCAGAGAACAGCAGCTTCCTCCTCTCAGAGGCAAAGAT
AGAGGACGAGAANGGGCACTCGCANCTACAGANACTANNGT
GAAGCTTCAACAGTTCCTACTGAGTAAATCAGCAACGAA
\GACACTCCANCTANTGOANNAANATCATTCCETCACCCEE
ATCCCAAGCTCTGGTACTACCGCTGCCCACCAZACATIAT
TGCATCANNGCTCTCEACCCCTTACTEGAACATCTCCATS
CTACAAGTACACATTACCAGCAGCACAAGATGCAAAGGAT
CATTTCCCCCTTCGANMMNANCTGANTCCTCAGTCACTAGT!
GTTCTCCAGGCTCTGGTCCCAGTTCACCAAATAATCGEES
AACTGGAAGTCTTACTGAAAATGAGACTTCGGTTITTGECT
CCTACCCUTCATGCCGAGCAAATGGTTTCACAGCAACECA
TTCTAATTCATCAAGATTCCATGAACCTGCTAACTCTTTA
TACCTCTCCTICTITTGCCCAACATTACCTTGEGCCTTICT
GCAGTGCCATCCCAGCTCAATGUTTCCGAATTCACTCAAAG
AAAACCACAACTCTCACACCCACACCCTTACSCAACCTCT
TCCTCTGCCTEEGUAGTATCCAGGCACCATCCCCCCATCT
TCCAGCCACCCTCATGTTACTTTAGNCGGANAGCCACCCA
ACAGCAGCCACCAGGCTCTCCTGCACCATTTATTATTGAA
AGANNCANATGCCACAGCANANGCTTCTIGTAGCTECTSG!
GTTCCCTTACATCCTCAGTCTCCCTTICGCAACAAAAGAGA
CAATTTCACCTCCCATTACACCGTACCCACAAATTCCCCICO
TCACAGACCCCTGAACCGAACCCAGTCTGCACCTTTGECT
CACACCACOTTCCCTCASCTICCTCATTCAACASCAACACT
AGCAATTCTTCCAGAAGCACAAGCAATACCAGCACCAGAT

3

SN

[¢]

CCACATGAACAAACTGCTTTCGAAATCTATTGAACAATTG
AACCAACCACCCACTCACCTTGAGCAACCACACCAACACT
TTCAGGGEEACCAGGCGATCCAGGAACACAGAGCCCCITS
TACTCCCAACACCACTASCACCCACACCACTICTTCTITS
GATGACACACTCGGACTAACTTGGGGCCTGTGAAGCTCAAGS
AGGAACCAGTCCACAGTGATCAAGATCCTCAGATCCAGGA
AATGGAATCTCCEGGAGCACCCTGCTTTTATGCAACAGGTA
ATACCCAAACATTTASCTCCACCATTITCTAATTAAACTCA
TTATCTGANACATGANNTGCATTGCACCTTITGGTAMATEGA
TATGATTTCCTATCAGTTTATATTTCTCTATGATTTGAGT
TCAGTGTTTANCGATTCTACCTAATCCAGATATATCTATA
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TATCTATATACAGGTCTTTCTATATACTGATCTCTATATA
GATATCAATGTTTCATTGCAAAATCCACTGGTAAGCAAATA
CCTGTTATACTAAAATTATCATACATAATATCTCACCAGT
TANTAGGCTTTAMTTTATCCCANNCCCTGCTACACCAAT
TACTTCTAAACAARAACAAATTCACTCTTATTTTCACTTTA
TGTGTTCGASATCAGTSACTCCTCGATAGTCTCCCACTITS
ATCAATGAAGCATTCGATTACTTTTTCATTTTTTCCAACA
TCTAGAATTTAATTTTCACATCACTCTACATAATCTATCA
TACTATAGTCTTGAACACTCTTAAACCTAGTCTCGCCCITT
CCTTCCTCTCTCTTTTTTTACTTAACTAGAAATCTTCTGSG
TCACCATGCCACTAGTCCTACGTTATTGTGTAGCTTGCAA
TTGAACATATTAGGAATACACGTGGTTTTAAATATATAG

TCCAAATTOCACCACTACTTTAAATATTACATTATCTITS
ACATAGCACTCCTCATTTTACTITTATTTIGTGTAATTTS
ATGACACTGTCTATCAAAAAAGAGCAAATGAAGCAGATGT
AAATGTTAGTCAGAAGTAATCTGCACCATTATSCTCCAAT
AGATACAATATTGTGTOTACAATTCCAAAAAACACAGTA
ACNGGATGANTATTATCTCATATCANCTCANANTCAGTTT
SAAAAGAAGGTCTATCATATTTTATATTGTCACTACAATC
TCTTAAGTATAATTCCATAATGACATCGGCATATACCGETA
ACATTCTGGCAAATAACAATTAGAAAAGATAGGTTTAACA
AAAAAATTTACTTGTATATAATGCACCTTCAGGACCATTA
TGTCCTTTGATCCTATARAATACAAACAACTTTCAAGGCA
ACACAACACACTCTTTATTCAACTCACTTCTTTCTCACS

TCCTGCTGTTCTCCTACACAAAAGTCATTCTGTCACGETS
AACAGGAAATCCCTTGTGCAAACAGGAAGTCCAACTGATT
CATGTACTGACCANT GTACCANNANNNATCTGACCATAGT
GCTTTACTCTTTICTGTTTTTAAAGGCCACTCTATCGAATTSG
ATTTATTOTCTAACAAAATAACACCACAACTATCCAAATT
GTTACGGAAGCTTTTCACTCCAACATTTCCTTCATATTCC
CTTTTGATATCTTTACCTTCTTTTATAGGTTTACTTITTST
TAAGCTAGTTAAAGGTTCGITGTATTAAGACCCCTTTAAT
ATCCATAATCCAAATTOACCTACAATCTITTCTIACCTTTT
TTCTATTAANANTATTTATATTTCTANATCCGAGCTATTITC
AACCTCTACTATCCTATTTCAAAGCACATATACCACTTTIT
GCCAMTGTACACATTGTTCAACTGTATGTTATTCCCALG
TGTTGTTTACATTTTGCTGTCACATTTAAAAATATTTCTT
TAAARAATGTTACTGCTAAACATACATTATCCTTTTTTAAA
AAGTCTCCATTCAAATTAAATTAACATAACTAGAACTTAG
AAACTTTAAAACTTTTCCACATAATCAARACTCCTTICTCAT
AATTTGACAAATAGCTATAATAGGAACACTCCCTATCACC
AACATATTTTCCTTAGTATATTCCTTCATATTAARATGAT
TTTTTGTCAGTTGTTTTGCATTAANNNATATGGCATCCOTA
AGATAAAATTCTATATTTTTITCCATCTCATAAATATTCAT
TTTCTTCAANCTCTTTTTTCAATCTCATAANAANCCGATA
GTGCATCTTTTAAAATACATTTTATTTGGGGAGCAACATG

9]

0

TGCGCCTGAGCACACTTTTCTATANATATTACTTCARNCATAT
GTAATCACAAACAARAAAAACTATTTTTTATAATCTCATT
TGAGAGAGTTTCATCAGTACAGTTGCTGGACGTTAATTG
TTCAATTTOATACTCTTTCAATTTAATCAACAAACTACCT
GGANCCAGTGANMGGNNCCTGEGACTTAANTANTCTTAG
AATTAATTGATAAATGTCTICTTTTAAAATCTACTCTATTT
ATTATAATTTACACCCTTGAAGGTGATCTCTTGTTTTGTG
TTGTANATATATTGTTTGTATGTTTCCCTTCTTCCCTICT
CTTATAACTCTICTITCCTTTCTCAAATAAACTTTTITTTAA
ANCAMAANNNNANADNNNANADND

HSF2 NM_004506.3 18
- ACTTGTCCGTCACGTGCGECCGCCCEECCTCTCECCCTTG
CCGLGCELlTCLCEEEETTECGEEECECEEGENACCANGATC
TGCTGCGCCTECGTTGTGCECEGTTCTCGGGGAGCTECTGE
CCTACCTSCCCCCCCCOCTACCACCCCCTTCOOCTCTASA
ATTTGGAATCCCIGCGCCCCCTTAACAATGAAGCACASTT
CCAACCTCCCCCCTTTCOTCACCAACCTCTCSACCCTICT
GGCAGGAAATCCACACTAACGAGTTCATCACCTGCACCCAG
AATGGCCAAACTTTTCTGCTCTTGGATGAGCAACCGATTTS
CAAAAGAAATTCTTCCCAAATATTTCAAGCACAATAATAT
SGCAAGCTTTCTGAGGCAACTGAATATGTATGGTTTCSG

AGTAGTACATATCGACTCTGCGANTTGTANNGCANGANAN
SAGATGGTCCTCTAGAATTTCAGCATCCTTACTTCAAATA
ACCACACCATCACTTCOTTCCAGAACATTAAAACCAACSTT

P

)]
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TCATCTTCAAAACCAGAACAAAATAAAATTCGTCACGAAG
ATTTAACAARAAATTATAACTAGTGCTCAGAAGGTTCAGAT
AAAACAGGAAACTATTSACTCCAGGCTTTCTSAATTAAAA
ACTCACAATCACTCCCTTTCCAAGCCACCTCTCACAATTAC
CAGCAMNGCATCCACANCACCANCANCTTATTCCAANGAT
TGTCCAGTTTATTGTTACATTGGTTCAAAATAACCAACTT
GCTGAGTTTANMAACGTANNAGCCCCTCTACTTCTAANCACTA
ATGGAGCCCAAAAGAAGAACCTGTTTCAGCATATACTIAA
ACAACCAACTCATAATCATCATCATAAACTTCCACACATT
AGGACTGAAGCETTTAAAGCCAAGGGACAGGATTTCAGATS
ACATCATTATTTATCATOTTACTCATCATAATCCACATCA
AGAAAATATCCCAGTTATTCCAGAAACTAATGACCGATGTT
ATATCTCATCCCTCCAAUTCTAGCCCACTACCITCATATTO
TCATCGTTOANCATGACAATCANAGATCAGTATGCACCTST
CATTCAGAGTGCAGAGCAGAATGAACCAGCCAGAGAATCS
CTAAGTTCAGCCAGTCATCCCAGCACCCCTCTCATETCTA
GTGCTGTCCACCTAAATGCCTCATCCAGTCTEACCTCAGA
ACATCCASTCACCATOATCCATTCCATTTTCAATCATAAT
ATCAATCTTTTCGGAAAGCTTGAGCTCTTGGATTATCTTG
ACACTATTSACTCCAUTTTACACCACTTCCASICCATSC

ATCAGGAAGACAATTTAGCATAGACCCAGATCTCCTGGTT
GATCTTTTCACTAGTTCTCTCCAGATCAATCICACACGATT
ACATCAATAATACAAAATCTCAGAATAAAGGATTACAAAT
TACCAAGAACAATGTAGTTCAGCCACTTTCGGAACAGGGA
ACAAAATCTAAATCCAAACCACATAACCACCTTATCCAST
ATACCGCCTTTCCACTTCTTCCATTCCTCGATSCCANCCT
TCCTTCTTOTCTTCAACACCCCACTACAACATTATCATCA
GAAGTTTTGTCCTCTGTACGATAAACCCATAGAACTTGATG
ACCTTCTOCATACCAGCCTACACCCACAACCAACCCARAD
TAAGCTTGTTCCCCTGGACCCATTGACTGANSCTCANGT

AGTGAAGCTACACTGTTTTATTTATCTGAACTTCCTCCTG
CACCTCTCGATAGCTCGATATCCCACTTTTAGATACCTAAAT
CCCCAGGAAGTCGACTTTACATGTATATATTCATCARAAAT
CATCGAACTATITATTTTAAMCTATCATTTGGTACTTTTITT

TGTAAATTGCTTTGTTTTCTTTAATCAGATACTCTCGAAT
AAAACCACCTTTTCCTTITICTCACTAACCACAZACTCTTS
CAGAGCTTTCACGGTGTTACTCAGCTCCATAGTTACCCAGA
TGTAATGCACATTATTGGCCTATCTTITAAGTTGCATTCAA
ATGCCCATTTTTCTCCANTTTTGGTANATTGCGATATCTTT
TTTTTACAAATACGACCATTAACCTCAGTTAAATTTTTGT
TTCTTTTCCTCTTTCATCCTICTCTATTITCCATTCACTCTA
AGTCATTTGAACTAATGETATAACTCCTAAAGCTTTCTCT
GCTCCAGTTATTTTTATTAAATATTTTTCACTTGCCTTAT
TTTTAAMACTCCCANCATANAGTGCCTGTATCTTCTAAAN
CTTCATTTSTITCTTTTSCTTCAGACAAGTTCATTITATST
TCAAACAZOTTTATTCATCTTCAACACCAAATACAAAGTO
TACGTGAATGCTCGCTGTCTCATAG TCCAGCTCCATA
TATATAGAAACATCGGGEETCGGATCCGATGGACTCAGTTS
CCATCCAGTTACTTGOGACTACTTTTANATAAASCTTTTICC
GGTTTGTGTTITITTGAACCATACTCTTTAGTAAAATAAL
TACAATGAATCTTGAGTACTAGTGTCTGTTATGTGTCTTS
TTTAGAGGTGACACT CACATCANACANTTTTTTCTTCTCA
TAGGAAGCAGTAGCTTTAAACTGTCTCTGGTTCATTATTCS
TCAATATCAATCATACCAACATATTTCTCCCTCATCTCS
AAATATATTGTATATTS

Ki-67 NM_001145966.1 19
TACCCCCTCICACCTCASCCCCCGCGCCCOCTCITCCTGTOO
CGGACTTTGGETGCGACTTEACGAGCEGTGGTTCCACAAG
TGGCCTTGCGECCCGEATCCTCCCACTGGAAGACTTGTAA
ATTTCCTTCTCCCCTTOCCCTACCGCATTATACITCCCCTT
CCCCTACGSATTATACTCAACTTACTCTTTACARAATSTS
CCCCACCASACCCCTCOTTACTATCAAAACCATCCCCITC
GHCGGETCCCCACTTTCCCCTCAGCCTCAGCACCTCCTTIST
TTGGAAGGCGGTATTGAATCTCACATCCGTATCCACCTTCS
TGTTCTCTCANANCANCATTICCANMATTCGANANTCCATGAS
CAGGAGGCAATATTACATAATTTCACTTCCACAAATCCAA
CACAACTAAATCCCTCTOTTATTCATCACCCTITACGST
AAAACATOCACATCTAATAACTATTATTICATCSTICCTTS
AGGTATGAAAATGAAAGTCTTCAGAATGGAAGSAACTCAR
CTCGAATTTCCANAGANANNATACGTGAACAGGACTCACCATS

T T T T AR AT TA ST T T T T TR T IA TR
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ACTCACCTAATACCTTTCAAAACAACCCCTCTITCCTTTS
CTGCGGCACCTAAGACCTSCAACTATTTCATGAAAACTTSES
TCCTRAATACCCCTCTCAAAACCCCACAARCCCOCAACCAAA
AGAANGTCTCTCCTANTECACACTCCACCTGTCCTCANGA
AAATCATCAACCAACAGCCTCAACCATCAGGAAAACAAGA
GCTCAGGTTCACANMT CCATCTGGANCTGAAGGCACANAGC
TTGGTTATAACCCCTCCACCTCCTACTCCTAGGAAAATTC
CAGTTGCCAGTCATCAAZCCCGTAGCTCCTGCAAAACAGT
CCCTGCTTCCACCAGCANATCTCAGNCAGAGGTTCCTANG
AGAGGAGGGACAAAGAGTCCCAACCTCCCTTCAAACAGAS
TCTCTATCACCCCAAOTCAACATCATATTTTACZACATOAT
ATCTTCCANANCANGANSTCCTGCTTCCGGANSTANATITS
ATTGTTGCAAAATCATGGCCAGATGTAGTAAAACTTGETS
CAMANCANACACANCTAMCTCATAANMCATSCTCCTCA
AAGGTCAATGAACAAAAGCCCAAAGAACACCTGCTACTCCA
AACAACCCTCTCCCCOAACTTCACACTCAATTTACTACATD
GCCACGCANNCTCTCCTTCTACCATANTAATAGCCANNGE
TCATACTGAAAAAGTACATCTGCCTCCTCGAZCCTACAGA
CTGCTCAACANCTTCATTTCCANCCANANANTSCACTTTA
AGCAAGATCTTTCAGGAATACCTGAAATGTTCAACACTICT
ACTCAACTOACCAACCUOCACTTCACAACCACATITCACATC

GCTATTTCAAATTCAGAGAATTTGCTTGGAAAACACTTITC
AACCAACTIOATTCACTOACAACAACCTCTCCTCCCCACTTC
AGAGAGTTTTCCAGGAAATCTGTTCTITCAGTGCACAGAAT
CCACCAAAACACCCATCTCATAAATCCTCTCCAACCCITE
CCTTAAGACGCCAGTGTATTAGAGANAATGGANNCCETAGT
AAAAACGCCCACGAACACCTACAAAATGACTTCTCTGGAG
ACAAAAACTTCAGATACTCAGACAGACCCTTCAAAAATAL
TATCCACTOCAAACAOOTCACCAACCTCTACATACTTCAG
CANTATACAGANGCTACCTCTGCANMNC TAAGASTCANGAN
ACAAATACAGAAATTGOTTCACTGCATCCTAAAAACAGGTC
AGAAGGCAACACTACTACANCANAGCAGAGANGCACAGAT
GAAGGAAATACAAAGACCTTITTGAGACATATAACCAAAAT
ATTCGANTTANNAGANANCCATGAANNCATGANNCCANTGA
AGAGATCANGANCTTGEGCCCAGANNT GTGCACCANTGTC
TCACCTCACACACCTCAACACCTTCCCTCATAZACAATTS
ATGAAAGACACCGCACGTECCCCAGAATCTCCTCCAAALZCC
AAGATCATGCCAAGGTATCAAAGAGTCAGAAAGCCAARAT
CACTAAAATGCCCTGCCACTCATTACAACCAGAACCAATA
AACACCCCAACACACACZAAAACAACACTTGAAGCCATCCC
TGGGCANASTACCTCTSANMCANGAECTCCTAGCACTICS
CAAGTTCACACCGACGTCACCGGAGACCACGIACACGIAT
AGACGAGCTAGCAGGASATCCCANGACCATCASAACCTTTA
AGCAGTCTCCAAAGCACATCCTGGACCCAGCAGCCLGTST
AACTGGAATGAAGAAGTGCCCAAGAACGCCTAACCAAGAG
GCCCAGTCACTAGANGAZCTCGCTCECTTCANNCACCTIT
TCCAGACACCACGTCCCTCTCAGGAATCAATGACTCATGA
CANANCTACCANMATAGCCTCCANNTCTCCACCACCAGAN
TCAGTGGACACTCCAACAACCACARACCAATEGCCTAAGA
CAACTCTCAGCAAACCACATCTACACCAACAATTCTTACS
ACTCAGGAAACTAACACCATCAGCACCGAAAGCCATGCTT
ACCCCCAAACCACCAGCACCTCGATCACAAACATATTAAAT
CATTTATGGGAACTCCAGTCCAGARACTGGACCTCECAGS
AACTTTACITCCCAGTAAAACACAGCTACAGACTCCTAAG
GAAAAGGCCCACGCTCTACAAGACCTCGCTGECTTTAAAS
AGCTCTTCCACACTCCTGCTCACACCCGAGGAATTACTGGT
TGCTCCTANANCCACTAANAATACCCTCCGACTCTCCACAS
TCAGACCCAGTCGACACCCCAACAACCACAAAGCAACGAT
CCAACACAACTATCACOAAACCACATCTACATSSCACAATT
CTTAGCGTGCACGAATCTAATGCCATCAGCAGGCAAAGTT
ATGCACACGCCTAAACCATCAGTAGCTGAAGAGAAAGACA
TCATCATATTTCTGGGAACTCCAGTCCAGAAACTCCACCT
CACACACAACTTAACCIOCCACCAACACACCCCCACAARCT
CCTANGGANGACGCCCAGCECTCTGGANGACCTSACTGEET
TTAAAGAGCTCTTCCAGACCCUTGGTCATACTGAACGARGT
ACTCCCTOCTCCCAAAATTACTAAAATCCCCTSCCAATCT
TCTCCACCAGAATCAGCACACACCCCAACAAGCACAAGAA
CCCACCCCAACACACCTTTCCAGARAACCCACTOTACACAA
GGAGCTCTCAGCCCCTGAACAAGCTCACACAGACATCAGES
GAAACCACACACACAGATAAAGTACCAGGAGGTCACGATA
ANNGCATCANCCCGTTTACCCANACTCCANNNCACAANCT
GGACCCAGCACCAAGTGTAACTGGTACCAAGAGCCACTCA




DK/EP 3929303 T3

Gene RefSeq Sequence SEQID
Name Accession NO:

AAAACTAAGGARAAGGCCCAACCCCTAGAAGACCTCGITS
GCTTGARAASACCTCTTCCACACACCACTATGCACTCACAA
GCCCACCGACTCACGAGANNNCTACCARANTACCCTCCAGH
TCACAACCAGACCCAGTGCACACACCAACAAGTTCCAAGT
CACACGTCCANCAGANCTCTCAGCGANMNCTGGACSTACKAGA
AGAATTCTTCCCACTCAGCAAACGAACACCATCACCAGGT

\VANGCCATGCACACACCCANMCCAGCAGTANGTCETGAGA
AAAACATCTACCCATTTATCCGAACTCCAGTGCACAAATT
UGACLTGAVACXGAAVTTXACTGUCKCLAAGAQACCGVTA
AAACTCCTAAGCGARAAGCCCCAGGCTCTAGAACACTTGES
FTGGLTTTAnAGAGFT”TTCCAGAFAFGAGGT CACACTG
GCGAATCAATGACTAACGATAAAACTCCCAAACTACCCTSES
AAATCTTCACAACCASACCCACACAAARACCCACCAATC
CCAAGCGACGECTCAAGACATCCCTCCGGAAAGTCCEGIET
GAAAGAAGAGCTCCTAGCACTTGGCAAGCTCAZACAGACA
TCAGCGAGASACTACACACACACACACAGAGCTANACAGGAS
ATGGTAAGAGCATGAAAGCATTTATCCAGTCTCCAAAGTA
GATCTTAGACTCAGCAGCANCTCTANCTGGCAGCANGAGS
CAGCTGAGAACTCCTAAGCCAAAGTCTGAAGTCCCTGAAG
ACCTGGCTCGGCTTCATCGACGCTCTTCCAGACATCAAGTCA
CACTAAGGAATCAATGACTAACGAAAAAACTACCAAAGTA
TCCTACACACCTTCACAOCCACACCTACTCCACACCCTAA
CAAGCTCCAAGCCACAGUCCAAGAGAAGTCTCACCAAAGT
ACACACTOAACAACAATTTTITAGCCATTTACCAARACAAATD
CCATCAGCAGCCAMGCCATCCACNCACCCANNCCAGCAS
TAGGTGAAGACARAGATATCAACACCTTTTTGGCAACTCD
AGTGCAGAATLTGGACCAGFCAGGAAATTTACCTGGCAGC
AATAGACGGCTACAAACTCCTAAGGAAAAGGZCCACGST
TACAACAACTCACTCCCTTCACACACCTTITTCCACACACT
ATGCACTGCATAACCCCACCACTGATCGAGAAAATTACCAAA
AAAATACTCTCCAAATOTCCCCAATCAGACCCACCCGACA
CCCCAACANNCACAANGCANCGGCCCANGAGANCCCTCA
GAAAGCAGACCTAGAGGAACAATTTTTAGCATTCACGAAA
CTANCACCATCAGCAGGCANGCCATCCACACGCCTAAAG
CAGCAGTAGGTCAAGAGAAACACATCAACACATTTCTGSESE
CACTCCACTCCACAAACUTCCACCTCCTACCAAATTTACC
GGCAGCAAGACACGGICACAAACTCCTARAGAAAACGTITA
ACCCTCTATAACATCTCOCTCGCTTCAAACATCTCTTCCA
GACACCAGGTCACACTEACCAATCANTGACCGATCACANN
ATCACACAACTATCCTICAAATCTCCACAACTCACACCCATS
TCAAAACCCCAACAAGCTCCAAGCAACGACTCAACGATATC
CTTGGGGAAACTAGGTGTCAAAGAACAGGTCCTACCAGTS
GCGCANGCTIACACAGA CGTC\GGUALLlpLACALXL\CAV
ACAGAGAGACACCAGGAGATCGAAACAGCATCARACCSET
TANGGIY TGCAAAgvlCATG@TGCKCCCAQVAAALTAT
GCGAACTGGSATCCACAGOTCCCCAACAACACITAACGAAS
ACCCCCAATCACTACAACACCTCCCCCOCTTCAAACATT
CTTCCAGACACCAGACCACACTGAGCAATCAAZAACTGAT
CACAAARTTACCAAAATACCCTCCAAATCTCTACCACTAD
AATCAATGGACACTCCAACAAGCACAAGGAGGTCCECCTAA
AACACCTTTGCCGARAAGCCATATACTGGAAGACCTCTCA
GCCCTGAAGCACCTCACACACACCACACACACACACAANG
TACCAGGAGATCAGGATAAACGCATCAACGTGTTCAGGGA
AACTCCAAAACACAAACTCCACCCACCACCAASTCTAACT
GCTAGCAAGACCCAGCCANCNACTCCTANGGGANNAGCCC
AACCCCTACAACACTTOOCTCGCTTCAAACASCTCTTOCA
GACACCAATATGCACTJACAAGCpCACGACTCATCAGAAA
ACTACCAAAATACCCTOCACATCTCCACAACTACACCT
TCCCTKCCCCAACAATVTTCAACLCACACTCVAACAGAAu
TCTCAGGAAACCAGACGTACAGGAACAATCCTTACCACTC
AGCAMCGANCACCATCACTAGGGANAGCTATSCACACAT
CCARACCAGCACGAGGTSATCAGARACACATSARACCATT
TATGGGANCTCCAGTGCACANATTGCACCTGCCACCANAT

TTACCTGGCAGCAAAAGATCCCCACARACTCCITAACGAAA
AGCGCCCASSCTCTAGANCACCTGGCTCGCTTCAMCAST
CTTCCAGATACCAGGCATTCACAAGCCCACGATTCATGAG
ANMNCTACCANAATAGCCTCCARATCTCCACANCCAGACT
CAGTGGATACCCCAGCAACCACAAACCAACGGCCCAAGAS
AAACCTCAGGAAAGCAGACCTAGAGCAAGAATTTTTAGS

[allar Valak W Valab i Ve b Rala bV ok N ale b Walalal S Salala b s Jalah Wak
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CACCANANCCACCAGTANCTCATGACAANANTATCANCAC
ATTTGTGGAAACTCCAGTGCCAGAAACTGGACCTCCTAGGA
AATTTACCTGCCAGCAAGACACAGCCACAGACTCCTAAGS
AAAAGGUTGACCCTCTACACCACCTCCTTGGCCTTCAAAGA
ACTCTTCCACACACCACOTCACACTCACCAATCAATCACT
GATGACAAAATCACAGAACTATCCTCTAAATCTCCACAGT
CAGAGTCATTCAAAACCTCAAGAAGCTCCAAGCAAAGETT
CANGATACCCCTGGTGANNCTGGACAT GAANGANCAGCCC
CTAGCAGTCACCAAGCTCACACGGACATCAGGECACACTA
GCAMNCACZACACAGAGCCAACAGGACATAGTANCACCAT
AAAGCGTTTAAGGAGTCTCCAAAGCAGATCCTCCACCT

CACCAADTCTAACTOOTACCACCACCCACCTIACAACTE
TAAGGAAAAGCCCCCGETGCTCTAGAACACCTGGTTCACTT
CAAACACCTCTTCTCAGCACCAGCGTCACACTOAACACTCA
ATGACTATTGACAAAAACACAAAAATTCCCTGCAAATCTC
CCCCACCAGAACTAACAGACACTGCCACGAGTACAAAGAG
ATCCCCCAACACACCTICCACCAAACAACTAAAACAGCTCAS
CTCTCAGCAGTTGAGAGGCTCACGCAAACATCACGCCCAAA
CCACACATACACACAAACAACCACCAAGCCCCTOATCACCO
CATCAAACSTATTGAAGCAACCTGCAAAGAAGAAACCAAAT
CCACTACAACACCAACCCACCACCACAACCCTAACAGCAT
CTANGGANANCCCCCANCCCCTGGANGACCTGGCCCGLTT
CACAGAGCTCTICTGAAACATCAGGTCACACTCACCAATCA
CTGACTGCTGCECAAAGCCACTAAAATACCCTECCAATITC
CCCCACTAGAACTGGTAGACACCACACCAAGCACAAAGAG
CCATCTCAOCACACCTOTCCACAACCTACAADTAAAATAA
GAGCCTTCAGCAGTCAAGTTCACACAAACATCACCCGAAA
CCACGGATSECACACAANGANCCAGCACGTGANSATARAGS
CATCAAAGCATTGAAGGAATCTGCARARAACAGACACCGEET
CCAGCAGCAACTGTAACTCGCECAGCACCAGACEGCCAAGAG
CACCCAGGGAAAGTGCCCAACCCATACAAGACCTACCTSS
CTTCAAAGACCCAGCAGCACCTCACACTGAAGAATCAATG
ACTCGATGACAMANCCACTANANTACCCTGCANTCATCAL
CAGAACTAGAACACACCIGCAACAAGCTCAAAGACACGGEES
CAGGACACSTCCCCAGCAAACTAGAACTGAAGCACCAGITS
TTAGCAGTTGCCAAGCTCACACAAACCTCAGGECACACCA
CCCACACCCACAAACATCCCCTACCTCACCCCAAACGCAC
GAAAGCATTTAAGCAACCTCCAAAGCCGAAGCTCCACECA
CAACATCTAATTCCCAGCACCACACACCCAATCACCACTTA
AGGAARAGGCCCAACCCCTCCAAGATCTGGCCACCTTCCA
AGAGCTCTCTCAAACACCACCCCACACTGAGGAACTGGCA
AATCCTCCTCCTCATACCTTTACAACCCCTCOAAACCAAA
CACCTGACAGTCGAAAACCTCTAAAAATATCCACAAGAGT
TCTTCCCOCCCCTAAASTACAACCCCTCGCCASACCTGITA
AGCACCAGAGACCCTGTAAAATCACAAAGCAAAACCAATCA
CTTCCCTGCCCCCACTGCCCTTCARCAGGGGASETCGCAA
AGATGGAAGCCETCACGEGAACCAAGACGCTGCECTCECATS
CCAGCACCAGACGAAATTCTCGAGGACCTGCIACCCAGCA
AGAAGCAGAGCCTTGCTCCCAGGGCAAGAGGCAAATCATC
CGAACCCGTGETCATCATCAAGAGAACTTTGAGCGACTTCT

QO

(%)

0

GCAAAAAGAATTGAACCTCCCGAAGACCTGAACACCAALG
ACATGAAAACCAACAAAGACCAACACAAATTACAACGATTC
GCTCCCTGANMATANGGGANTATCCCTGCGCTCCACACEE
CAAAATAAGACTGAGGCACAACAGCAAATAATTCGAGGTCT
TTCTATTACCACAAACAATACAAATAAACACAAATCAAAA
GCAAGCCCATGAAGACCTCCCCAGAGCATGGACATTCAGAAT
CCAGATGATGCEAGCCCEEANCCCATACCTAGACACAANG
TCACTGAGAACAAAAGGTCCTTGAGCTCTGCTACACAGAR
TGACACCTCCCACCCTAACCTCCCACACCACATCCCATTS
CAGCGAAGAGTGCCAAGGTTCTCATGCACANATCAGAMAGEEN
AACCACAASCACCAAATTCACACTCCATCTCCITCAGCATS
AAGAAAGACAAAAAGUCAGCCTGCACCAAGCACTTTIGGAS
ACCAAATCTCTCCAGATACTAACCCCCACTCTCAACATT

CTCCACAAAATCCAAACAACCCTCACCACAATOTCTICICT
CAAGAAAATAACAACCAGAACTCATACGGACAGTCAAGAT
ATTTGACAGANANAAT COANCT GGGANANATATANTAANGT
TAGTTTTGTGATAAGTTCTACTGCACTTTTTGTCATARAT
TACAGTSANTTCTGTAACTAAGGCTCTCAGTCTCCTTAN
GCGGAAGAAAACTTTGCATTTCCTGGCCTCTGAATCCECTTS
ATAAACTCCACTCCCACCACTOCTCCCCTCCTOCACTOAT
AATAGTTGAACACCGGGGECTTTIGTCAAGGAGTCTEGEEC
AACCTTTCCCCTCACGTTTTCCACAATCAACCETTCACOTS
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TGTCACCACCCACAGCCACCCTACACCAGUCTTAACTSTS
ACACTTGCCACACTGTGTCCTCGTTTETTTGCCTATGTCS
TCCACCCCACCCTCCCASCAACAACTATCCTISTCTCTICC
CAACACTGAGCAGGCACTCGCTAAACACGAATGAATGGAT
CACCCCACCCATCAATSCACCTTACAACATCTOTCTITTCS
AATGGCCGGGEECCATTTGCTCCCCAAATTAAGGCTATTGS
ACATCTGCACACGACAGTCCTATTTITTGATGTICTTTOCT
TTCTGAAAATAAAGTTTTCTCCTTTCCAGAATGACTCETS
ACCACATTCTTTACCCACTAACACTCACTTTCTOTAACTAT
TGACTCGTGGCTTGCCTTCETCTCTTCGGANTACTTITTCT
AACTAGGGETTCCTCTCACCTCAGACATTCTCCACCCGEGE
ANTCTCAGGGTCCCAGGLCTETGGGCCATCACSACCTCANN
CTGGCTCCTAATCTCCAGCTTTCOTGTCATTGARACCTTS
CCAACTTTACTCCCTCTOCTICCCGCCTCTTTTCTTITCTCA
CTCTATCTGGCAGCCCGATCCCACCCAGTACAGCAAGTGA
CACCACTACTCTCTAAASCATCATCATCCTTCSACACATT
GCAGCACTCAGCACCTTCACCCACGATTTCAGSATCCCTTS
CTTGTGAGTCCCTGCOTECCARATCTCCTTTCAACCCCAG
ACATCTTTCTCCAGCTTCACACTTGTAGATATAACTCGTT
CATCTTCATTTACTTTCCACTTTGCCCCCTCTCCTCTITS
TGTTCCCCANNTCAGAGANTAGCCCCCCATCCCCCAGETC
ACCTGTCTGGATTCCTCCCCATTCACCCACCTTCCCAGET
CCACCTCASCATCCTSCACCACACACCOTACITCTCCICC
AARAATGTGCCCTGTIGIGGCCAGTGCCCTGTCTCCACGTTT
CTTTCCCCACTCTCTCOCCCCCAGCCACCTCACATCATAA
ATACTTGCTOAATCANTCCACANATCAGCGCTACTCALTT
GTACTATATTGCCTGCCATCGATAGGCTTCTCAZACCGTCA
TCCATGATCGTANGGGACANATGACATTCTGCTTCACGGAG
GGAATAGAAACCGGCAGGCACGGGACATCTGAGCCCTTCA
CAGGGCTGCANNGGETACACCGATTCCACCAGGECAGANT
AGCCGAGGETCTTCANGCANCAGTGCCTCTTASCACAGSGT
ACTTTCCAACCTCTCASCCATAAATCCTTCCTTCTACITA
GGCCAACCTCAAAACTTTCACTAGGAATGTTSCTATGATC
AACTTCTTOCTAACACTTTACACTTACTACTAATTATCAAT
CTCACATAGAAAAATTTCATCCAGCCATATGCCTCTGGAG

TCCAATATTCTCTTTACTACAAAAATCCTTTACSACTTCAS
CTCTAACCAGAAATCTTGOCTCAAGTATGTCAGCACCTTITT
CTCACCCTGGTAAGTACACTATTTCAAGAGCAZCCTAAGS
GIGGTITTTCATTTTACAGCCECTGTTCATGATGGCTTAMAN
ATCTTCATTTAAGGGCTACCCCCGTCTTTAATACATGAAT
ACCACTTCTACACAAZCCTCCTTGGTACTGGGGCACGGAG
AGATCTGACAAATACTGCCCATTCCCCTAGGCTCACTGGA
TTTCACAACAAATACCCACCCATTTCCACCATOCTATES
MNCTTCTCTGACCTTCASTTTCCANCTGAATTTCCATSTA
ATAGGACATTCCCATTAAATACAAGCTGTTTTTACTTTITT
COCCTCCCACCCCCTOTOCCATCTCCTCCCCTACCCTETE
TTGGCCTTTCTTACACTAACTCTGTACCTACCATCTCITS
CCTCCCTTAGECAGGCACCTCCAACCACCACAZACTCECT
GCTGTTTTECCTGCCTGGAACTTTCCCTCCTGOCCCATCA
AGATCATTTCATCCAGTCCTCAGCTCAGCTTAACCCAGGT
TTCTTGCOTGTCGGTTCCCTCACCCCCATGCITCTCCTES
AGGCTGGGECACGTTCTTACTTTGCCTGGAATTCTTCTSGT
ACCTCTTTGTACCACSTACTCTTGTCCAAACTAACCCALT
AATTCACTTTCTCCCTOCCCTCCTCCCOTTCTAACTTTTO
TTCATTCATGACGGCCGACTCCATTTCCTGGTTACTCTAT
CCCAGTGACCACCCACAGGAGATGTCCAATAAACTATGTG
ATGANMATGGTCTTANANANNNNANNNND

KRAS NM_004985.4 20
TCCTAGGCIGCCGCCOTOCCEGUGOACGLAGTACCCBISS
CCCCACTCSCCCCCCTOAACCTCCCCCCOCCTCCCCCATT
ACTCCCGGTCCCCGLCATTTCGGACTEGGAGUGACCGIGSE
CCCACGCACTCAACCTOOCCCCCGCCCCAGASTCTCAGTS
GCTCCCAGGTCCGGGAGACACGCCTCCTGAAAATCACTGA
ATATARACTTCTGGTAGTTCCAGCTCCTGGCEGTACGCCAAG
AGTGCCTTGACCATACAGCTANTTCACANTCATTITGCTGS
ACGAATATGATCCAACAATACGAGGATTCCTACACGGAAGTA
AGTAGTAATTCATGGAGANNCCTGTCTCTTGGATATTICTC
ACACAGCAGCTCAAGAGCGACTACACTGCAATGACCGACT
GTACATGAGCACTGGGGACCGCTTTCTTTGTGTATTTGE
CATAAATAATACTARATCATTTGAACATATTCACCATTAT

AARCTAARRATTARATRAANR AT R AN AMATAR R AR T TR
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RUAUARUARNA T TAARASAC T TAAGUAT T C TOARTAT U TAT
CTATGGTCCTACTAGGAAATAAATGTCATTTGCCTTCTAG
AACAGTAGACACAAAATACCCTCAGCACTTAGTAACAAGT
TATGGAATTCCTTTTATTCANACATCAGCAANSACANGAC
AGGGTGTTGATCATGCCTTCTATACATTAGTTCCACAAAT
TCCAAAACATAAACAAAACATCACCAAACATOUTAAAAND
AAGAAAAAGAACTCAAAGCACAAAGTCTGTAATTATCTAAA
TACANTTTSTACTTTTTTCTTAAGCCATACTAGTACAACT
GCGTAATTTTTCTACATTACACTAAATTATTACCATTTSTT
TTAGCATTACCTAATTTTTTITCCTGCTCCATGCACACTGT
TAGCTTTTACCTTADATSCTITATTTTAAMATENCACTGSA
AGTTTTTTTTTCCTCTAACTCCCAGTATTCCTACACTTTT
COTTTTTSAACTACCAATCCCTCTCAAAAACAAACTCAAT
ACCTAAGATTTCTGTCTTCCCGTTTITCGGCTCCATCCASTT
GATTACTTCTTATTTTTCTTACCAATTGTGAATCTTGEGTG
TCAMCANTTAANTCGANGCTTTTGANTCATCCCTATTITS
TGTTTTATCTACTCACATAAATGGATTAATTACTAATTTC
AGTTGAGACCTTICTAATTCCTTITTACTGANNCATTGAGS
GANCACANNTTTATGGGCTICCTGATCATGATTCTTICTAG
CCATCATOTCCTATASTTTCTCATCCCTCATOAATCTAAA
CTTACACTSTTCACAAASCTTTTIGTCTCCTTTCCACTSET
ATTAGTCATGCTCACTCTCCCCAAAATATTATATTTITTTIC
TATAAAAAGAAANADATOCAAANAANTTACAAGCCAATSS

AAACTATTATAAGGCCATTTICCTTTTCACATTACATAAAT
TACTATAAAGACTCCTAATACCTTTTCCTGTTAACCCAGA
CCCAGTATGARATGGGGATTATTATACCAACCATTITTGES
GCTATATTTACATGCTACTANATTTTTATANATAATTGAND
AGATTTTAACAAGTATARRAAATTCTCATAGGAATTAAAT
CTACTCTCCCTCTICTCASACTCGCTCTTITCATASTATAACT
TTAAATCTTTTCTTCAACTTCAGTCTTTGAAGATACTTTT
ATTCTGUTTCTGACATTANANGATTATTTGGGCCAGTTA
TAGCTTATTAGCCTGTTGAACAGACCAAGGTTGCAACGCCA
GGCCCTGTGTCAACCTTTCACCTTTCATAGAGACTTTCAC
AGCATGGACTCTIGTCCCCACCGTCATCCAGTGTTCTCATS
CATTCCTTACTCAAAATOCCCACCCACTACCICACTTTCS
ATAGCTCAACAAGATACAATCTCACTCTGTGGTCCETCCTS
CTGACAAATCAAGAGCATTCCTTTTCTTITCTTAACAAAAC
MANCTCTTTTTTAMMTITACTTTTAAATATTARCTCADD
AGTTGAGATTTTGGGGTGCTCGTGTCCCAAGATATTAATT
TTTTTTITANNCAAT GANCTCANANNCTTTTACANTCTCT
AGGTTTGGCTACTTCTCTTAACACTCCTTAAATTAACATT
CCATAAACACTTTTCAASTCTCATCCATATTTAATAATCEC
TTTAAAATAAAAATAAAAACAATCCTTTITGATAAATTTAA
AATCTTACTTATTTTAAAATAAATCAACTCACATCCCGATO
GCTGAGGTGAAACTATCACTCCACTACCAAGAAGCTCACTT
AGGTTCTAGATAGGTGTCTTTTAGGACTCTGATTTITGAGS
ACATCACTTACTATCCATTTCTTCATCTTAAAACAACTCA
TCTCAAACTCTTAGTTTTTTTTTTTTACAACTATCTAATT
TATATTCCATTTACATAACCATACACTTATTTOSTCAATCT
CAGCACAATCTCTAAATTTTITAACCTATGTTACACCATIT
TCACTCCCACTCTTCOOCAAAATTCTCCAACASCTCAACT
TTATATTTGANTATCCATTCTCGTTITAGGACTCTTCITE
CATATTAGTGTCATCTTGCCTCCCTACCTTCCACATGECS
CATGACTTGATCCAGTTTTAATACTTCTAATTCCCCTAAC
CATAAGATTTACTGCTGCTCTGGATATCTCCATCAAGTTT
TCCCACTCACTCACATCACAAATCCCCTACATCTTATTIC
CTCAGGGCTCAAGAGAATCTCACAGATACCATAAACGGAT
TTCGACCTANTCACTAATTTTICAGGTCCETGGCTSATCCTTT
GAACATCTCTTTIGCTGCCCAATCCATTAGCGACACTAGGA
TTTTTCAAACCTCCTATCAATACACACAACCITATCCACT
GGAAGGAGAATTTAATAAACATAGTCCTGAAAGAATTCOT
TACCTAATCTATAACTACCACTACTCCTCCTAACACTAAT
ACATTCCATTCTTTTASTAMNCCAGANATCTTCATCCAATS
AAAAATACTTTAATTCATCAAGCTTACTTTTTITTIITITGG
TGTCAGAGTCTCGCTCTTCTCACCCACGCTGGAATCCALT
GGCGCCATCTCAGCTCACTCCAACCTCCATCTZCCAGGTT
CANGCGATTCTCGTGCCTCCCCCTCCTGAGTAGCTCGGAT
TACAGGCGTGTCCCACTACACTCAACTAATTTTTCTATTT
TTAGCCACATACCCGOCTTTCACCCTCTTCOCCASCCTOOTT
TCGAACTCCTCACCTCAACTCATTCACCCACCTTCCCITC
ATAAACCTGTTTTGCAGAACTCATTTATTCAGCAAATATT
TATTCAGCTOCCTACCACATCCCACTCACCCCATAACCTAL
TGGGTATATGCTATCCCCAAACAAGACACATAATCCCGET
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CCTTAGGTAGTCCTAGTETCCTCTGTAATATCTTACTANAG
GCCTTTGGTATACGACCCACAGATAACACGATGCCTATTT
TAGTTTTGCAAAGAAGGGCTTTGGTCTCTGTEOCACCTET
ATAATTGTTTTCCTACGATTCCACTCAAACTCTTCCATCA
ACCTACTTTATCTAAATCACTTCATTCTTTTAAACCAATA
AACTTGATTATATTGTTTTTTTATTTCGCATAACTCTGAT
TCTTTTACCSACAATTACTCTACACATTAACCTSTATCTCA

GATATTCATATTGACCCAAATGTGTAATATTCCACTTTITC
TCTCCATAAGCTAATTAAAATATACTTAAAAATTAATACTT
TTATCTGGGTACAAATAAACAGGTGCCTGAACTACGTTCAC
ACACAACCAAACTTCTATCTAAAAATCACTATCSATTTCTO
AATTGCTATGTCAAACTACACGATCTTTGGAACACTCETTITA
CCTACCCTOTTAACACTTACACACTACCTCCTTTCTACAT
AGAGAAAGAAATGGCCATACTTCAGCAACTGCACTCCTTA
TCACCCCATATTTACCCCTCTTCAATTTTTCATCTAGATS
GGCATTTTTTTAAGCTASTCCTTANTTACCTTTATCTGAN
CTTTGAATGGTTTAACAAAACATTTCTTTTTGTAGAGATT
TTAAAGGGEGACAATTCTACAAATAAATGTTACCTAATTA
TTACAGCCTTAAAGACAAAAATCCTTCTTGAAGTTTTTTT
AAAARAAGCTAAATTACATACACTTACGCATTAACATGTT
TGTGGAAGAATATAGCAGACCTATATTIGTATIATTITGAGT
CAATCTTCCCAAGTAGGCATTCTAGCCTCTATTTAACTGA
GTCACACTGCATAGGAATTTAGAACCTAACTTTTATAGGT
TATCAAAACUTCTTCTCACCATTCCACAATTTTOTCCTAAT
ATATACATAGAAACTTTGTCCGGCATCTTAAGTTACAGTT
TCCACAASTTCATCTCATTICTATTCCATTCATTTITTITT
TTCTTCTAAACATTTTTTCTTCAAACAGTATATAACTTTT
TTTACCCCATITITTITTTACACAGCCAAARACTATCTCAAS
ATTTCCATTTCTCARAAACTAATGATTITCTTGATAATTGT
CTACTAATCTITTITACAACCCAGCCACTTACCTTAAACT
CANTTTATATITAGTANCTICTCTCTTANTACTCCATACT
ATGAATTCTGCATTGAGAAACTGAATAGCTGTCATAAAAT
CAAACTTTCTITCTAAACAAACATACTCACATCACTTCTT
GAAGAATAGTCATAACTACGATTAAGATCTGTGTTTTAGTT
TAANTAGTTTGANGTGCCCTCTTTCGCATANTGATACCTAAT
TTAGATGAATTTAGGGGAAAAANAACTTATCTGCACATAT
CTTCACCOCCCATCTCTCCCCCCACACCCCCACACACETA
ACTCGGGTTACACTGTTTTATCCGAAACTTTCCAATTCCAL
TCTCTTCTOSTITTICATOSTTCAAAATACTTTTSCATTTTTIC
CTTTCGAGTSCCAATTTCTTACTAGTACTATTTCTTANTST
AACATCTTTACCTCCAATCTATTTTAACTATTTTICTATA
CTGTAAACTGAAACATGCACATTTTCTACATTSTCCTTITS
TITTCTCOCACATATCSCACTCTCGATCCACTTCSTTITTICCAT
CATTTGGTTGCCCTGACCTAGGAATCTTIGGTCATATCAAA
CATTAAAAATCACCACTCTTITTAATTCAAATTAACTTTTA
ANTGTTTATACCAGTATGTCCTGTGANGTGATCTANANTT
TGTAATATTTTTGTCATGAACTGTACTACTCCTAATTATT
GCTAATGTAATAAMANTAGTTIACAGTCACTATGACTCTGTA
TTTATTCATCAAATTTCAACTCTTTCCCCCCAAATCCATA
TGCAATACTTTATANGCCATAGACACTATAGTATACCAGT
GAATCTTTTATCCAGCTTCTITAGAACTATCCTTTATTTICT
MAMMAGGTGCTCTGGATATTATGTANMCGCGTSTTTCCTTA
AACTTAAAACCATATTTACAAGTAGATGCAAAACAAATCT
CCCTTTATOACAAAAAAATACCATAACATTATTTATTTAT
TTCCTTTITATCANAGANGCTAATTGATACACANACACGTGA
CTTGGTTTTACCCCCAAACCTAGCACCAGCAACZATTAATA
ATGGAAATAATTGAATAGCTTAGTTATCTATGTTAATGCCA
CTCACCAOCACCCTATTTCAACCTCACAACTAATCACTCS
ATACATATTATTTATTTCTATAACTACATTTAAATCATTA
CCAGG

LEO1 NM_138792.3 21
- CGTARRGAGAGECCGEEACCTGUCCCTARCCGAGECAGIN
CCCCACGTIACCGATAAT CCCGEATATGOAGEATCTOTTS
COCAGCCACCCCOACASCCARGCTCACCOTARACATTCTS
ATTCTGGATCTEACTCAGATTCTGATCARGAGAATECTGT

CTCTCCCAUTAATCCCTCTCCAACTCARAGTIATCAGCAT
GAAAGAGETGATTCAGGACAACCAACTAATAAGCAACTGT
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TTCGAGATSACAGCTGAGSGACCAGGCACCTTCACATCATAS
TGGTAGTGATAATCACTCTCAAAGATCAGACAATACATCA
CANGCTTCTGACCGTTCTEACCATCACGACANTCACCCT

CAGATGTAGATCAGCACACTCGATCACAAGCZZCTAATGA
TGATGAAGACCAAGGTCATACATCGCATGGAGGCACGCCAT
CATTCAGAAGCAGAAGGTTCTGAAAAAGCACATTCAGATS
ATCAAAAATCCCCCASACAACATAAAACTCACCACTCACA
TGCATGAAAAGATACAAAATTCTGATCATGAGGACACGECA
CAACCATCTCATCAACATAACCTCCACAATTITCACCATS
ATGAGAAAATCCAGAACACACATGATCAGGAGACCCCTCA
CCTTTCCCATCATCACASACAACACCTATCTIACCACTAA
AAGGCTAATTCTGATGATCAACGGCCEGTAGCTTCTGATA
ATCATCATCACAAACACAATTCTCATCATCAASAACANCT
ACAGCTGTCTCATGAAGACAAAATGCCAAANTTCTCATGAT
GAAAGGCCACACGGCCTCACGATGAAGAACACAGGCATTCAG
ATGATGAAGACCAACAGGATCATAANT CAGANTCTCCANG
AGGCAGTGATACTGAAGATCAAGTTTTACGAATGAAATGE
ANGANTGCGATTGCATCTCATTCAGANGCGGATACTGACA
CTGAGGTGCCAAAAGATAATAGTGGAACCATGGATTTATT
TCGCAGGTSCACATGATATCTCTTCACCGAGTOATCCAGAN
GCACAAACCACCTACTCCACCACAGCCTGTTGATCAARATS
GATTGCCTCACCATCAACACCAAGACCAGCCAATTCCTGA
GACCAGANTACANGTAGANNTACCCANAGTANCACTGAT
TTAGGAAACGACTTATATTTTGTTAAACTGCCCAACTTTC
TCAGTGTAGAGCCCAGACCTTTTGATCCTCAGTATTATGA
ACATCAATTTCAACATIAACAAATCCTCCATCAACAATCT
AGAACCAGGTTAMNTTANMGCGTAGAANTACTATANGA

GGAGGATACGCCGAGATSAACAAGGARATGAAATTAAAGA
MNGCANTGCTCCGATASTCAAGTGCTCAGATSSANCCATS
TCCCTGCATTTAGGCAATCAAGTGTTTGATGTGTACAAAG
CCCCACTCCACCCCCACCACAATCATCTTTTTATAACACA
AGGTACTGGTCTACAGGGACAAGCACTCTTTAAAACGAAA
CTCACCTTCACACCTCACTCTACGCGACAGTGCCACACATA
GAAAGATSACTCTGTCACTTCCAGATAGGTGTTCAAAGAT
ACAGANGATTACAATCTTCCCAATGCCTGGTCETCATCCT
GAATGCCAACCCACAGAAATCATTAACAAAGAACAAGAAL
GTTTGAGGGCTTCCATACCTAGGGAATCTCAGCACCGECSG
AATGAGAGAGAAACAGCACCAGCGGCECEGCTGAGCECCAGT
TACCTGGAACCTGATCGATACGATGACGAGGAGCAAGETESG
AGGAGTCCATCAGCTTGGCTCCCATTAAAAATCCATATAA
AGGGGGCATTCCAGAGGAACCAGCCACAATCTATTCATCA
GACAGTGATGACGGATCACAAGAAGATAAAGCTCAAAGAT
TACTCAAAGCARAGAAACTTACCAGTCATGAGGAACGTGA
ACCTTCCGEANNGAGANANACCAGANCATGATGATANAGEN
AATAAAAAGCATAAGAAGTATGTGATCAGCGATCAAGAGS
AAGAAGATGATCATTGAACTATGAAATATGAAAACATTTT
ATATATTTTATTIGTACAGTTATAAATATGTAAACATGAGT
TATTTTCATTCAAATCAATCCATTTCCTTTITCTCTAATTIT
TAATTGTAATAAAACAATTTAAAAGCAAAAAARAAAANAD
AR

MORF4L2 {NM_001142418.1 22
- TTGATTATGGAACATTCTAARACT TAGACAAGACCATTGT
CATTCCCTCAACGOCATACCCCOTCCTCCACCCTCACCTE
TCTGCCTATGGATATCAGTTGCCAGAGAARCCTGECTTTA
CTATGGOGETTAGAGEAACCGUAGTEATCACACETCGGOT
GCTGGGARGATCTGEATTCTCGTTTCAGETCACCATCAGR

AAAGCTAAGTTTGCTGTATACTGAGCATCAGGACATCTGA
TCCTGATTGCACAACCTTCCCTGATTACAGAATCTTGEGA
TTGTTGAGAGCATTACATCTAAAGTACCAGGATACTGEAT
GGCACATATGATTTCACANANAGTTCATCTTCATTCCAGAT
ACCTGCCTTTCTTTCTAGCTTGTATCTCCCACTTCACCCT
TCTACACCATCCCACAACATCTATAACATTTCATCTCCT

AATCACTAGGACTTCTTECAAGGGAAAGAAGGAACATTGT
TGCOCTTGGANTAANANCAGCCTTGANTCAGTTCCACARNGC
AGGGTTCTCANCCTCOETOCACAGCANT CTGCAGANCAAGI
GAACTTCAAAAAACCAACTACAAGCAACATGCACACGAAGT
AAAATGAGAGCCGCCTCCTCAGGAAACAAGACAGCTGETS
CACACCATAAAAATCTTCAACCACCTCTCCCASCAACATO
GGGTGGTCECTCTGCAGACANCCCCCCTTCAGSGATCCETG
AGGAAGACCACAAAGAACAACCAGAACACTCITGCAAALS

lak ¥ak G Jalahalalak Wak & Wala k. Wararatb b Vala b .Walok ot YalaTalalalak Jalal




DK/EP 3929303 T3

Gene RefSeq Sequence SEQID
Name Accession NO:

AT TOU T OOC AT LA oo C T RO AL T I U AT LT
GAAGAAAAGGCCCCGGGTACACCCCACTGTTGARACTGAS
CACCCCTTTAACAATACAATCCAGCTTAAACTSAACATTC
CTGAAGAATTAAAACCATCCCTTGTTCAGGACTCCCACTT
ACTTACCASCCACAADCACCTCTTTCAACTCCITCCCAAS
AAAAATGTAGATGCAATTCTCGAGGACTATGCAAATTGCA
AGAAATCGCACCGAARATGTTCATAATAAGGAATATCCGET
TAATGAAGTTCTGGCAGGANTANANCAATATTTCANTETS
ATGTTGGGTCACTCAGITGCTCTACARATTTGAGACCCTCD
AGTATGCTGAAATCCTOTTCCCTCACCCTGATGCTCCAAT
GTCCCAGGTTTATGGAGCACCACACCTACTGAGATTATTT
GTAAGAATTGCAGCAATGTTCGCCTATACGCIOCTTGATG
AGAARAGCCTTCCATTATTCTTGGGCTATTTGCATCATTT
CCTAAAATATCTGGCAAACAATTCTCCATCTOTCTTTADT
CCCACTCATTACAAASTOCCTTCTCCTCACTACCACCSTC
AAGCCCCTGTGCACCGTCTACACACAGCTCACCATTITTTSTS
CTGTATCTSTAMNACACTITITGTITCTTIAGTCTTTITCITS
TAAAATTGATCTTCTTTAAAATCGTTAATGTATAACAGSS
CTTATGTTTCACTTTGTTTTCCGTTCTGTTTTAAACAGAA
AATAAAAGGACTGTAAGCTCCTTITTCTCATTTCAAAGTTS
CTACCACTOTATCCACTAATTACAACAAACAATAAACATT
CAGTAGANCATTTTATTGCCTAGTTCACAACATTCCTTGA
ATGCTGGTGGTTCCTATCCCTTTGACACTACAZAATTTTS
TAATATGTGTTAATGCTATCTGACANANCGCCCTCATTCC
TAGTGCCAAACCTTCAACTTAATGTATATACCTCAAAACT
CATCCATTTCTICCTCTTTTITITTTITTTITATCOSTCCTITSAA
GCTAAAACAGCCCATCCTCTCCAAGTCCATCTATCTTGTITC
TTAGGCATTCTATCTTTSCTCAAATTCTTGANSCATGSTS
ATTTGTTTCATCGTTTTTCTATTTGACTCTAATCCACSTT
CTAACATGATACAGGCAATCCATTATTGTGTAGCCACGSET
TTTCTGCANANCTTCATATITTAGCAATTGTATTTCAGAT
CTTAAATAAAATTTGTTTCTAAATTTCAAAGCAAAANAAA

NAP1L1 NM_139207.2 23
- AARAGATATGETBEGETECTTARCACAGEAGET TAGATAT
CGECGEEAACCAGAGEASCCCARGOCEGEOGITTECENT

CGEGGCTECACEAGTCCTCEETEEECETATGEACETUGCC
GGCGARGCAGCACCCTTCACTTGUTACGUAACC CEEOCTE
GACCCGCCTCTCGCTCACCTTGOTGECAGACTACAAGESY
CGEAGCASEGCEGECAAACCEOOCTACGTCCTEACCUTAR
TTCTATATSACCOCCAGS CCCGOGCTCTTCGOTCTTTTTT
AGCGCCATCTECTCGUGECECCGUCTCCTGCTCCTCOTGET
TGCTGCTECCECTECECCCTGAGTCACTGCOTGCECRST
TCCGEECECCTEECTOCCCATACTACT CBCCEATATTTES

AGTTCTTACANCATGGCACACATTGACAACANNCANCAGT
CTGAACTTGATCAAGATTTCCATGATCTTGAAGAACTAGA
AGANGAGSANNCTGGTOANCANMACANANCTCANACCACGT
CAGCTAACTGTTCAGATGATCCAARATCCTCAGATTCTTG
CACCCCTTCAACAAACACTTICATCCTCTCCTATAAACACT
AACAGGATACATTGAAAGCCCTGCCTACGGTASTTAAAAGA
CGAGTGANTGCTCTCANANCCTGCAAGTTAMTCTGCAT
AGATAGAAGCCAAATTCTATCAGGAACTTCACZGATCTTGA
AACCAACTATCCTCTTCTCTATCACCCTCTATTTCATAATD
CCGATTTCAANTTATTANTCCANATTTATGAACTTACCCGANS
AAGAATGTGAATGGAAACCACATGAACAAGATGACATTTC
GCGAGGCAATTGAAAGAAAACCCCAACATTGAACATCAGAAR
AAAGATGAAGAAAAAGAACACCCCAAAGGAATTCCTGAAT
TTTCOCTTAACTCTTTTTAACAATCTTCACTTOICTCACTCA
TATGGTTCAGCAACACGATCAACCTATTCTGAACCACTTG
AMNGATATTANAGTGANSTTCTCAGNATGCTGSCCACCETA
TGAGTTTTGTCTTAGAATTTCACTTTCAACCCAATCAATA
TTTTACAAATCAACTOCTCACAAACACATACATCATCACS
TCAGRAACCAGATGATTCTCATCCCTTITICTTTTCATGGAC
CAGAAATTATCCGTTGTACACGGTGCCAGATAGATTGEAA
AAAAGGAAAGAATGTCACTTTGAAAACTATTAACAAGAAG
CAGAAACACAACGGACGTCCCACAGTTCGTACZTCTCACTA
2

TCCTGAAGTTCCTGAGAGCTCCAGATCTGGATGATCATSC

GAAGCTATCCTITGCTGCACACTTCGAAATTGSTCACTTTT
TACGTGAGCGTATAATCCCAAGATCACTGTTATATTTTAC
TCRACALA T TATTARACATOCATAATCATCATTATRATZAA
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GAAGGTGAAGAAGCGGATCACGAAGECGAAGAACAAGGAG
ATGAGGAAAATCATCCAGACTATGACCCAAAGAACCATCA
MANCCCASCACAGTGCANCCAGCAGTECANGCASCATGTAT
CTCCCCTTOACCATAATCTCCACTCCTCTACTTTCTCGITT
CCCTGGANAGCEATGANTTTACATCATTTIGACAACCCTATT
TTCAAGTTATTTGTTGTTTCTTTGCTTGTTTTTCTTITITS
CAGCTANANATANMNATTTCAAATACAATTTTASTTCTTAC
AAGATAATGTCTTAATTTTCTACCAATTCAGGTACAAGTA
CACCCCTACCTTCAATTAACCCTTATACTCASTTTTTAAC
ACATTGTTGAACAARAGCTACCAGCTTITGCAACCACATSE
TATACTAATAACCAASTOTAAAAAAAAARAAAAAACAGCA
AGAAAATCTTAAGTGATTGATGCTGTTTITCTTITTAAAAAA
AAAAARAAAANTTCATTTTCTTTGGCTTAGAGZTACAGAS
ANGCGCCCCANCCTTCTATCCTTTCTICTAATTITTATTGE
TTAAAGTATGACTATGTCACTTACCCCTGCTTETCTTTAS
TCTGTAATTANAATGGSTACTACTCTTTACCTANCTACS

CATGGATGTGTTAAGGCATATTGAGTTARATITCATATAA
TCTTTCTCAATCTTOTTAAAACGCTCAAAATTTTCCCCITA
TTTGTAATGCCAGTGTGACACTAAGCATTITTSTTCACACT
ACCCTTTCATAACTAAACTCCAAAACAAACCTOTTAACTA
CCTCTGTTOTCCATCTGSCCAGTCACCACTCTTTTTAGAT
CTTTGTGTGGCTCCTATTTITATAGAAGTGGAGCCATGCA
CTATTTCACANCGTCCANCATTTGTTTITCAGATATITTTIS
ATGACTGTATTCTAAATACTACAGGCATAGCACTATAGTA
TTCTAGTCATCAGACTTAANCTCGANATAAGACTATTTTT
GACAMMACATCCCATTANATTTCACGACTGTACACCCACAT
TTACAATACCTCACCECTAATTACTCTTAATTTTCCCGTTO
AACTTTTTTTTCACASTCACCGTGGATTATTSSATTGTCA
TTAGAGGAAGCTCTAGATTTCCTGCTCTTAATAAAATTAC
ATTGAATTGATTTTTAGACCTAATGAAAACTTCCTTTICTS

AGAAGTTAGTCTTAAGGTCTTGGAATCTGAACACATTGTT
TGTAGCTGCTATCCATTCCTCTCCTGCACATTTTAACTTALT
ACTGGAAATCCTTAACCAATTATAATAGCTTITTITICTTT
ATTTTCANMNATCEATTTCCTTTGCTTTCGATTAGACACTATG
TGCTTTTTTTTTTTAACCATAGTTCATCGAAATCGCAGITT
TTTCTCAACTTCAAACATACAATCCCATTTTTAATCAACT
GAAGTAGCAAAATCATCTTTTTCATTCTTTAGSAAATAGS
TATTGCCANNCTGANGGTCTAGATANTACCTAGTCTTGTT
ACATAAAGGGCATGTGGTTTCCAGAACGAATTTTCTTTATA
AAATTGAAGTTTTAAGGGACCTCAGTCTTTATGCCATTTT
TCCAGTTCCAAAATGATTCCATTCCATTCTAGAAATTTIGA
ACTATCTAACCTCAAATCCTTAATAAAATTTOCOATTTAAT
TTTATAAAATCTACTGGTCATATTTTCGGTGTTTTTITITT
AAATGAATGTATATACTTTITITTTTCAAGAGTSCACGAGTA
CTGATGTCTACAGGCGASCTATTTTCTCCTGASSCCACTAT
GTTCTGTAAATATATAATTTTAAGACCAACCTCACAATCE
CTCCTAACTCCACTTTATTATTTCAACACTAAAATCCAAT
TCCATAGTTCCTGATAGGETTATATTCTGGGTTATTATTCT
GAGTTATCTACAAACATTTTITGAGATTTGTCTTTACACTC
TGATTGTAGTTITCCAGCACCCCATGCACACTGCCANGTAN
GTCTCATTTTTTCCTGTTACAAATGCTGAAATATCATATA
ATCACTTATANGANANCTCATATCGANNMNNANATTTTAGAGT
TGTTTIGCTTTATGGTCACTCAAGTACCGTAAGTCTTICCAC
AAATTCCACAACTTGATACTTTAACATGGATGTCTCGARAAG
CCACATATATAATTTCTTAGCCATTCTTANATTACTANATC
TAGCTTACTGAAGCAGTATTAGCATCACTATTTTACATTG
CAARAAATACCTTAATTGTCTCGAACTCGCTTGTACAGTIGSG
TACTTAAGAAARAATGGGATTCTACCTCTATTTCTCTTTTA
CCACACTTAATCACCAAACCATATATTAACTTTCATAAAA
ATATTTTTGTTCTGTGAATACGTTAATGATATGCTAAGSGT
CCCTAMAATANCTGANTTAATTCTTTATTIGTANTTCTAGS
CCATTCCCATTATTAAAAATAAAGACAARAACTTCAAGTAA
CTGRAAAATCTTATCGTGCTATGTAGAAATATTGAACTAAT
ATTCARATATTTGAATSCTTTGGTTTCAGGCATTCCTTTA
AAATTGGAGTCCTTTTTTATCGGTTACTCTTATAAAAATT
TANGCCTTTATATTTTTCACTTTANATCAANNCANATGTT
ATTTTAAATGTACAGAATACATTGGTAGTGCAGAACGAGTG
TAACTTCTTCATACCASCTITACAAAACACAAATATCTCC
TAATTCAGTTITTTTTTAATCTGCACTGTACATATATACT
TCCTAATTATCACCTTCATTITTCTTTTITCCAAATATCTICT
TCATAATTTACCTANTTTCCTACTTAANGCACTAACTCTC
TCATACCTOAAAACTATATCTAAATCCTCATOOTCAAATA
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ATACTGCAGTTAACTTAATACATGTATACTGGTCATTTTT
GTATGCTGGATTAAAACTCCAGATATTAAAATATAACTTG
GATANNANGCC

NOL3 NM_001185057.2 24
- SGCATTCAGACAGTAGATCCCAGTCCTGGGAAACCCAGGESE

NGGAGAGGNAGAGCCAZGCECTGACGCTIGGGEACACAAGS
AGGAGCCTGACCAGGAGACACGACACAGCGTCTCCAGAGS
CAGGAGGACACCGAGTTCCCCGTGTTEGCCTOUACCETCCT
CTCCTTCCOCACCCCTCCCCCCCCTCCCATCIACCCCTO

CAATGGGTAACCCGCAGGACCGGCCCTCAGAGACTATIGA
CCCCCACTIOGAAACCCCTCCTCCACACCCTCCACCCOGTAL
TCGGGACTGCTETITGGACCCECTGCTCEGLEGCEEEECETET
TCACCGGGUCACAGTACGACCCATTCCATGCACTCCCTEN
TGCCGAGTACACGGTEUGCCCCCTACTGCTGUTCCTGIAS
GGCAAGGGUGACGCCGICTCCCAGGAGCTGCTACCCTGTS
CCCACCCTACCCCCCCCCCCCCCGACCCCOCTTCCCACTO

@ 4’)

GCAGCACGCTACCGGGACCECAGCTATGACCITCCATGES
CAGCCCCACTCCACCCTOCACCCACCCCCCTCIOCCACCAT
ATGCCCTGGETTGCCCAGACCTTCACACCTCTGACEAGGCT
GGGGGCCITGACGGCTCCCGAGGUGGTCCAATCZCCCATCS
CGGAGGAGCCACAGCCAGSACCTCGANCCTGAGGCCTCTAN
AGAGGCTGAACCGGAGCCECAGCCACAGCCAGACCTGGAA
CCCCACCCTCAACCACAACCACAGCCCCCAACTICACCCAS
MCCGGACCCNACAGCCCGACCCCGACTTCCGAGEGANNGGEA
CGAGTCCGAACGATTCCTGAAGGUCACAGCTCTEACAGECS
CTCCCCCOCCCATCCTOCATACGCACCTCCCATSCTCCTEO
AGCTGAATCGCATGCCACCAAGGCTCEGTCCAGCCCAGTA
CCGCTGGAAGTCAATAAACTCCGGACCGTCGGACCCGATT
TOCCCTCTCTCCACCATTCTCCCTCTTTCCCCACCAALTT
AGGGTGGETACCTCTGAGTCCCAGGCACCTGEECACGECT
AACCCCACZCACCACCATTATCCAGCTCCTCACCCCTAATCT
GCCCTTAGGACTCCAGGITCCACCCTCGAGATCCCANACT
TAGCCCCCTACTGGGACAACCACCTCACCCTCCTCCCTGE
ATACACAACCCATTTCOCCTCGTGACCCACTTGCCAGTCAT
ATCTAGGTACCAGCTCANCCCCACGCANGTTCCTCAGITS
AACATGGAGCAAGGGGAGCCTGACTTICTCTCCACATAGSGS
ACCCCTTACACCTCACACCCTTCOGCAACTCACACTACAAD
AGGGGAGCAGAAAGGGACCTTGAGTACACAAAGCCCACAL
ACATCATTSTCATTACTGTTITTAATTCTCTGGCTTCTCTS
TGGACTGGGACCTCASTSACCATTCTCACCAGTCACTTAT
ACAAMACCCCCTCTATACATATTATAATATATTCCCTTAC
TAAATGAATAACGACTTTCCAAANAAARANNANADNAARNAA
\ANNNANNT

NUDT3 NM_006703.3 25
- GGTGCAGCZCTTACGCCGCTCACGCATCGCGCICAACGATGS
CCCCCCCOTCCTCCTCOOCLCTCCGCCCCCCCASACCCTET
GGCGGCCCTGECGGLAGTCEAGACGCECAGCCETCACGETG
CCACCCGCOCCCCOCOACCTCCOCCTCOCCCAATCAGOED
GCCGCGGIGGECCACGTIGECECAGCCCTGTAGIGCACANGT
TCCCCCTCCCTCCTTCOCTICGCCCACCCGGEEECECELS
CGCACGCGGCCCTCCAGACCCGGUTCCOCACICCTCGATT
CCTGCGACCCECACCECACCCCCACCCGGEGCCLECAGGAT
GATGAAGCTCAAGTCGAACCAGACCCCCACCTACCACESET
CACCCCTATAACAACCOOCCCCCATCCCTOTOTTTCCOCA
GCG\GXGCGAGGAGGAGGTCCTA‘TCLTGAG CACTAGTCS
CATCCAGACACATGGATTCTCCCTCCAGGAGGCATGGAL
CCCGAGGAGGHGCCAAJTGTGGLAUCAGTTCJTCAAGTVT
GCTGAGGAGGCTEGAGTANNNCGGACNTTGGGANCATTAGT
TGGAATTTTTCAGAACCACCAGAGGAAGCACAGCGACGTAT
GTCTATGTACTCATTOTCACTGAAGTCCTGGAACACTGES
ANGATTCAGTTANCATTGCANGGANCAGGCANTCCTTTAN
AATAGAAGACCCCATAAAACTGCTGCAGTATCACAAATCC
CTCCACCTCATCATATTTTCAAACATTCACGCAACCCTATT
CAGCCANCANTCGCACCCCACTCGT ACCNCATACTC
GGTTTCTGUCTCAGAGCTCCATGTCACCCATCAGATCACTSG
AAGACTTCCTCTAAGAGAAATGGAAATTGGAAACTAGATCT
CAACTCCAAATCTTCCCTCICACCCTCCOCTCTTTCCACTT
CTCACAGGCCTCCTCTTTCAAATAACCCATGGTCCECAGT
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AAACAAACOCTCTATTOATAATCTTCCTCTTTOCTCTTAA
CTGATGGSECTITTITICTTCICTTTTTATTIGASSCTCGGES
TTGGGTGTGTAATTTGTAACTACTTTTGTGCATCATCTGT
CCCTCCCTCTTCCCACCCCTCCACTCCTCTCAACACATSET
CANCAGCCTTCCCCTOCCTTCGATTCTGAAGTSTTCCTST
TTGTCTTATCCTGGCCCTCCCCAGACCTTTTCTTTCATTT

TTAATTTTITTTTTTTTATTANMANGATACCAGTATCAGATS
AAAACTTCCAATAATTTGTCCTATAATGTGCTGTACAGTT
CACTACACTCCTCACTTTCACTCCACTATACATTTATCTA
CACATTATATATCGGACATATAATATCTAAATAAATGACT
TCTACAAASACAAATTTOTTITAATTTTITCAACSSTTITTITT
CTCTTTTAATTTGGGCATTTICTAGAATTGAGAGCCTCACA
ATTANCATACCTTTTTGTTITTCGATCCTAGTESSCTCGEEA
GGTTGCCCTGTCCTTTCTCTATTTCCCAGTCATTCACTGT
AGATATGGGAACAGTTTACCTACCTTCATAGTGCTCCCAG
CACTCATGGCCTTTCCTTCTITTAAGCTGTATTTCCCTSES
CAGAAAGAAACAGGAAGAAACCTTTTITTITATTTTTTTATT
TTTTTTTANCCAAGCANGCACCANNTCGCCTCACCCCAGN
TCTGTAAAAACAATGATACAAATTGAATTCTGECCCATAT
CTTCACACTACACTTCOAACTCCATTCTTCCTSATTACTTA
TCTAAAAAACTCGAGCATCACGTCCATTTCTSGTTCTGITG
CTTTCCAATCTITTICCOTAATCCTATITATTCCCAACAAT
GGCCTCTICTTICTGTCCATATATGCCTTACACCCTCCTGA
CCTCCCTATCATCCATOTCCTCTCAACCATCCAACTTTAC
TTTGCAGGTGCATCAATCTACTCCTCTCCCTGAACTGAGT
AACCGTGTTCCTGAAAAGTACACTACCGAAATTCACCTGE
TTGCTTGTCTTTGTATTGCCATGGCACTTIGTGATTCCACTC
ATGGAGCATGCTCAGAGCTATTAAATTGGTCTCCCATETE
CCACCAGGATATGANAGGTCCATATCCGAGGCCACCTAAT
CACTTATTACACTGGTTACATAATACACTGGCTCACTGCA
GACTCTCTTGTITTTTTGATACAGTTTCGTGCTSCCTTCAT
TTGCCAATTGTCTTGTTTACTTCGGANGTANGACCCTITT
CACATTCAOCCCTACOCACCCCTACACTCACTIATCCOTO
GCTTAAGACACCAGATTATCTCTIGTACTCCAGTCCCATCT
CCTTAGCCAACATGTGAAATTAAAATCATAGTTCCCCTCA
TTTAMANTTCTAATANACCACTCANACTTTOSAMANANAND

AAAARRRAAARN

OAZ2 NM_002537.3 26
- ATGCAGATGACCCACTCGECEGLEGEEECEECEECEECESET
GGCGGCGETGECGGCIEECEEAGGETCAGTTGGAGCCAGET
GCTCGCTOAGCCANMNASSACCCCCTCEGCCCEECCCETEA
CAGGGACTTACCCCGCAGACGATCGACCCCGCECCECETGAL
CCCACACCCACCCACTCATCCATCTATCCACTCCCTGEGE
CGCCTCCTCCCACCCTEACCAGAGCCECCGAGEATCATAN
ACACCCAGSACAGTAGTATTTTGCCTTTGAGTAACTGTCC
CCAGCTCCZAGTCCTGCAGCCACATTETTCCAGGCCCTITS
TGGTGCTCUTCEATGCCCUTCACCCACTGTCGAACATCCCT
GGTGGGCGAGEEGGCEECACCGATCCTTCTCTCTCAGITC
TAATATATANCCACGAGANECTCACTETGACCCACCACT

CCCTGTGAATCATGGAAAACCTCACATCGTCCACTTCCAL
TATGAGGTCACCGAGGTGAACGTCTCTTCTTGGCATGIAG
TCCTCTCCACCCACACSCITCTTTCTACARATICCACATCES
ATTATTAGCTCATGGGAGCAAAGAACCATTGTITACCATTS
CTAGAGTTTGCTGAAGAGAACATGAAAGTGAACTATGTCT
TCATCTCCTTCACCAACCCCCCACGAACACACATCTCCACT
CCTGAMGACZCTTCAGCTTCTITGGGCTTTGAGATTCTAZS

CCAGGCCATCCCTGTGTCCCCTCTCCCCCAGATCTCATGT
TCATGGTTTATCCCCTSEACCAGARCTTGTCCEGATCAGGA
CTAATAGTCATAGAGGATCCTTTACCCAAGAGCCACAGTS
GGGGAAGAGGCCAAGTTACCCAGCCCTGGGACACACGAGA
GGGCTCCTCGCTGTCTAGCEANGGACACTGAGGECECTCAG
GGCTGAGGGTTCCCTATTGTCTTCTCCCAGTTGACTCGTITS
AAATTCTTTTCCATAAADAACACTATAAACATATTATTIA
CATGTAATCACCAATASTAAATGAACATGTTTATCAALTS

GCATTAGAAGCTTTCTAAACTGCGCTCTGTGATETCTTET
ATCTAGCCTACCGGAGGACATTGCCTAGAGGEEEACGEAL
TGTCTGGETTCAGGGGTATCCCCTGCAGGGCTECTEGECA
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GUAUTG T CAGECTUAGG T T TUCUTGCTETIGEUTTITULTG Y
TTTGGTTATTAAGACTTGTCTATTTTICTTITCTTTCCTTICC
TOCTCACCOCTACCCCCTOOTCACTATACCCTTTTCACTICE
TGGGCAGTGTCCTTGASTTECTTTTTTCACACTCTTACCTS
COCTTICTOTOTCTCCATTTCCOTCTCCCCTGOACTAALT
CCTCCCACCCCTCCTTCTTTACACCTTACTCTTATTICTCS
CATTTGGTTAACCTGGCTTAATCTGTTTAATGTTATCAGT
ACATTTTANATAGGGGCATTCANATTTACTCCCACCATS!
GGGCTTTTTTCCGGGATSCCTGGGCCTTTAAAACACTAGT
CAAACTCTAATTAATTOTCAAATCACTGCCAGGACTTITT
CCTCCTCOCTCCACCTCCACCCCCCAACCTICTCCTICTTS
GGGTCACAAACAGCAGTAACCAAGACCAATATATACCAAT
TCACCCCCTCCCAATTOTCCCCCAATCCCTTOTTACCOAL
TGGATACTTCTCGCTGECTCAGTATACTACTASCTCCITS
CCCACCAGGTTCCGAGTACTCTCTGACACTCTGCTCTGEA
GGGCCTAGGGTAGCGCTGCEAGTGTACAMGTGECCTGLCT
TTAACTGTTTTCACTAAACAGCCTTTTITCTAAGGCGCAGAGT
AAGGGGGAGACATCTAGATTCGGTGACGGGGATCCCGATS
TCAGGGAGGCAAGTGTGTTCTGTTACTGTGTCAATAAALT
GATTTAAAGTTCTGAAAAAAAANNANA

PANK2 NM_024960.4 27
ATGCTGGGEEGNACEEECTEECEGUCTCEACGGCALCTGIGE
AACTAGGCCGACGGACAAACCCTAACTTTTTCCATCGTTT
GGACTGGATATCGCGTCOANCTCTGCTCANGCTGCTATATT
TTGAACCCAAACACATCACTCCTGAACAAGAAGACCAAGA
AGTGGAAAGTCTTAAAAGCATTCGGAAGTACCTCACCTES
AATCTGGCTTATGGGTCTACAGGCATTCGGCACCTCCALS
TCCACCTCAACCACCTOACTCTCTCTCCACCCAAACCTAA
TCTGCACTTTATACGCTTTCCCACTCATGACATCCCTSIT
TTTATTCAAATCCCCATACATAAARAACTTCTICACTCTICS
ACACTCTCZTTTTCTCCCACTCCAGCTCCACCITACAAATT
TCGAGCAGGATTTTCTCACAATAGGTCGATCTTCACGCTTTGE
MANNCTGGATGAACTAGATTCCTTGATCAMNAGCSAATTTTAT
ACATTGACTCACTCGGATTCAATGGACGGTCACACTGITA
TTACTTTGAAAACCCTGCTCATTCTGAAAAGTGTCAGRARG
TTACCATTTGATTTGANNANTCCGTATCCTCTGCTTCTES
TGAACATTGGCTCAGGGGTTAGCATCTTAGCAGTATATTE
CANAGATANTTACANNCGCCTCACACCTACTAGTCTTGEN
GGAGGAACTTTTTTTGGTCTICTGCTCTCTTCTTACTGSGT

CTACCACTTTTCAACGANGCTICTTGANATGGCATCTCGTGS
AGATAGCACCAAAGTGOATAAACTACTACGAGATATTTAT
GGAGGGGATTATGAGAGSTTITGCGACTCCCAGETTCEGETS
TGGCTTCANCCTTTGEANNCATCGATCAGCANSSACANGTES
AGAGGCTGTCACTAARAGACCACCTGCCCAGAGTCACTTTS
ATCACCATCACCAACAACATTCCCTCAATACCAACAATCT
CTCCCCTTANTCAMMNACATTANCCACCTGGTATTTCTTSS
AAATTTCTTGACAATTAATACGATCCCCATGCGCCTTTTIS
GCATATGUTTTCGATTATTCCTCCANCGGGCASTTCAANG
CACTTTTTTCCCAACACGACCGTTATTTTGGAGCTCTTGSG
AGCACTCCTTCAGCTSTTCAAGATCCCGTCGATCATTACC

GGGGAGGEETTCCTGARACCTTCCACAATGGGATCTGTSS
ACTTTCATTTTTTTAAGACACTTACTCAATTTCATCACTSG
TACTACCTGAAACAAAGTCACAAAGCACAGGTSTATTTITT
CTAAGTCATCAAGATAAATCCTTAACAATTCAGTCTAAAT
TAGCANCCAGCANGGANANNTATATTANANCANCANNAN

AGTGGCACATCTCCAGGCACTGTGACGATTTGCTGTATAT
AAGTTGCCTCCTITTGTATTITTCARMT CTCTCCATCACTC
ATTGGAAGTCCTTCTGAACAGAGCTCCTCTGTGTTCAGTT
GACTGGTTTTCTGTCCTGTTTGAACTTGCTGAATGTAAGG
CACCCTACTATCCCTTATAATCTAATCACAATTTCTCAAT
ATGGTCTTGCCAATCATCTCTGCATTACTCTGGTTTGCAT
TAAGCCTGTCTCTGAACTTACTGTAAAACATGTTTTATTT
CANGCTTCTCCANANTTANTTSCGCAGSTTANATTGTGTAC
CTGAAACTTAACAAGCAGTTTTTGCAAGGGCA

PHF21A {NM_001101802.1 28
GGTGARTGGECTGETEETECT CGETECTRCTEC TEAGAGS
AGGAGBAGEATEAAGAGTTEEGCTTET TTGTCTCCTATAG
TTTCTCTCCTCCTGCTCTCATTCCCCCCTCCCOATTCOGE
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CLCGGEEETCTET GG T T U TV T CEAGGAGEACTAGGA
TCCACTTCCTCCCCCCAACCCCCTCCTCCCCATCCCCCC

TGCCTGGEGAACAGGAGGAAAGAAACAGCCCAGACAGAGA
CAGAGAGASACAGTGASTCACACGACNCAGGACNCCAGATS
AGGAGGAGGACCAGGGAGAACGGAACAACCTAZCATCTTA
ACACACTAATATCTAAAAACTCCCACACCCCCACACCATT
AGCAGAAGTACCAGCAGCACCTCCACCTTCTTICCTCICT
CCCCATCGANGANAGAGTTCCCTCCTCCTCCTCITCCIGETT
CTCCTGCTCACGAGTTCCTCCCTCCACCTGCCAGCEEGEAT
ACCCACCCACCACCATTOACCCCCCCTACACASCTCAATSS

GCAGCCAGTTTCCCCAAAATTCCTGCACTGAGAACACGAST
TTGTTACTTTAAACAGAGCCTGAAGAAACTATACAATTAG
CAGAGAAAGTCCAGAAGGCTACAGGATCGAGTTSCACACTC
TACAGGAGGCTCTTAAAGTCCAAATTCAGGTTCACCAGAA
ACTGGTTGCTCAAATGCAACCAGGATCCACAGAATCCTGAC
TTARAGAAACACCTTCATCAACTCCAAGCCARAATCACAG
CTTTGAGTGACAANCNANGANNNAGAGTACTTGANCACCTACG
CAACAACCTCATACTAAACCAACAACAACCCIACAACTTC
CAAATACAGCCATTGCCACAATCTGCAAAACAAACTACAAA
CACCACACCACCAACCACTACACCAACTACAACAACATT

GCAGTACCACCACCACCACECCCAGCAGTCAGCTCCAGCS
TCTCCCAACCTCACTGCTTCACAGAACACTGTAACTACAG
CTTCTATGATTACCACANACACACTACCTCTOGTCTTGAN
AGCAGCAACTCCGACTATCCCTGCCTCTGTGETCCCCIALG
AGACCTACCATTIGUCTATGCCETCACCGCCATCANCACTCAGA
AGGCTGTGCTCAGCACTGATCTGCACAACACAZCACTCAA
CCTCCAGACGTCTAGTANCCTCACTCCGCCTEGCCCAGAS
GCTGTCCAAATTGTGGCAAAAAACACAGTCACTCTCGTTE
AGCCANCACCTCCTCASCCCATCANMNCTACCACACTTTAT
CCCCCCTOCOTACACTCACTCCACGTCCARACTTTCTTICA
CAGGTTCOACCCANGCCTCTCGCCCACANTANCATTCITA
TTGCCCCAGCACCACCTCCCATGCTCCCAGCTCTCAGST
TATCCAGAGSGCCCGTCATCCTGACCANGTTCACCCCCACA
ACCCTTCICACATCCCAGAATTCCATCCACCIICTICCGTS
TCGTCAATSGCCAGACTSCAACCATACCCAANNCCTTCCC
CATGGCCCAGCTCACCAGCATTGTGATAGCTACTCCAGSES
ACCAGACTCGCTGGAZCTCAAACTGTACAGCTTACCAAGT
CAAGTCTTGAAAAACAGACACTTAAATCTCACACAGAAAT
ACATCACAAACAAACATACACCCGCACCATCACCCCACCT
GCTGCACCCAAACCAAAACCCGAGGACAACCITCACAAAT
TTGCCTTCATCCTGTCTCTACGGTTCCTAACATATCGATZCA
TCTAGAAGAAATCCAAAGCAAGAGGCAAGAGCGAAAAAGA
ACAACAATACCAAATCCOCTCTACACTCCACCACTICTTTS
AGCCAGAGCGTAAGAAGACTCCAGTCACATACCTAAATAS
CACAATCCACCCTCCTACCCCCAACACACCTIITCCTCCA

AAATACAATGCAGTGCTGCCCTTTGCAGCCCTTACCCCAA
CATCCCCCCAATCCACTCATCCTCACTCCCCTSAAAATCA
AAAGACAGAGACCACATTCACTTTCCCTGCACCTCTTCAS
CCTOTCTCOCTCCCCADTCCCACCTCCACACATCCTCATA
TTCATGAGGATTTTTGCACCCTTTCCAGAANANCTCGTCA
GTTACTGATGTCCGACACATCTTCCCCTGTATATCATTTG
GACTGCTTAGACCCCCCTCTCAAAACAATTCCCAACGGGCA
TCTCCATCTCTCCCASATCTCACCACCACATICTCAATAA
GCAAGANGCANTTCCATSCCCTGGANCTTTACCAATTSTT
CATTCCTATATTGCCTACAAAGCAGCAAAAGAACAAGAGA
ACAGAMGTTACTTAANTCEAGTTCACATTTAANMCANGA
ACGAGAATAACTAGAGCAAAAGGTGAAACAGCTCACGCAAT
TCCATAASTAMNATGCATSCAANTGANCANCACCATCCTSES
CCCGGCAGANCCEAGATGCACAGCTCCCTGGAGANCCTANN
ACACCTCATTCCCCTCATCCACCCCATCCACCTCTCCAAA
CCTGTAGACTCTGAGSCCACTGTGCCCGUCATCTCCAATS
GCCCGGACTGCACCCECOCTCCCAATCCCGCTACCTCCATS
GCCGGCCCUTTCCCCCTCECTCCCAGACCTGCACACCGAAL
TGTAACCAGGCCGAAGAGACTAAATAACAGAGCCCCTITA
GGAGMAGTCACCGGATCCCCCCCGCANGGAGANCACAATA
CTGAAGACTCTAGAAAAGCAAAGCCCCATTTCTCCAAAGT
GCAGAATTCTTITTIGCTTCTTITGCTTCCAGAGASACAGANS
ATGCTTGCTSCCAGGTGOCACCAGAGTTTGLCAATTCATIC
TTCTTATTCTCTGTGTACATCCAAACATTGGAZCATGTTA
CATGAMATAGTCCCAGCTCCAGCTTCTTTGCIACGCACTAT
GCCAAGTGAAATAATATATTITACTCTCTCTATTATACACT
AGTGTGTSCCTCCAGUACCCTCCACACCCACSATCCGTTT
GITTCTGTTTTCTTGGGTCCCGAGCACGGACGEECEGAGS
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CACCACATSCACCTTTCACATCCTTACTTCCCCACCCCTIT
GCTTTAGGTAGACAAGACAACTCCAAACAGTGTGTCCGITT
TCCTGTTICTAANCTTTCCCTACTATANMACCANAANANG
GAATTGAGATTITCACCAACCCCAGTCCCCAGAACACGGAA
GGGGAGTGGCTCGAGGGACCAGGGGETGGGACACTCETATC
AAATAAGCAGTATTTAATCACCTCTCECGEGEECCTCETS
CAACCCCACACTCACACCAACAACACCCACTASCTTCTTE
TCCCCTGCACTCTIGCTCOCTCCGUGETANCCCCACCALTC
CTGAAGCCTGCCCAGTCTCCTTCCTTCCCTGITTCCETGAG
TCGCGCATCTCCGTGETTATCCCGCTCTCTCOTCTCCAAG
AACAAGCAGACCCCGGEECCACTGGCCETTGCICAACGEAL
CCAACAASCATCTCTCTCTCCACCAACCAAAAARACCTCS
ATCAGTGATTTTACTTGAAAACAAGCTCCATCCCTTTTCT
ATATTTATANCANGAGANCATCTTGACTGANGSCACCACGE
GACCCAGGTGTCTGTGAATTCAATGCAGACGTTTCTTITC
TCTTTCTTTAATTTTTOTTITTCTTCTTTITTTTCTTTAAS
CAMAGTTTTATTTTACTSTICATTTTACTTTCTTCCTAAT
AAAAACTAAAATAAGGAATACAAAACCTGTTTTTCAGSC

CACAGTCCANTTAAGGSTACCCANCGACCTTGCATCCTACA
GCTAGGAATCATAGTGTCACTCAGGTCCCGTGAGTCTTTIGT
GAGTCCTTGTCTCATCGTTCCGGCACTGTTTTTTTATGCA
AGGGCAAAAATCTTTGTATCTGGGGAAAAAAAACTTTTTT
TTAAATTAAAAACCAAAATAAAACATATTCASOTCTTICT
AGTGTTACTTAAATTAACATCAAGGCTAAGAAACATTGTAA
AAAAARATTACARAAGTGCTATTTGTTTCCTAAARACAGT
CATTTCTATTAAMMNGSTCTCAGANCTGGAGANAATGCCS
TGTAGTTATAATTTTTTACCACAGACCCTGCTGATCACGA
TGACATTTTGCCGTGTGTCTCTCTCTAGACTEGTCCGICA
GTCTCCTTGAACGACAGACCCGGAGCTCCCCAZCCTTITS

TCTCCTCACANANGNCCECTCCTCTCTTICTTGETCCAGEG]

TCTTGTCTCCTCTTGTGAACCCCAAATGGAAGCCTCGATG
CTATCAGGSSCCCTACCCSTCCTCTTCTCAGATTCTCCTAS
AGCAAAAGGCTCEGTGCCTAAATAAGATCCCTTCCTTTGGET
GCTGCTTTTGCTCTTTCACCCACCACCATTATGACTGECT
GCGGGCACACCTCCCGAGGSAACTGGCCAGCGGASCTCTSTS
CTCGCCCACIOCACCCTSOCCCTCACACCACCCTSCCCCGACT
ACAGGCTSGCTCCATCASCCCTTGGTCCTTAGAACAGASS
AGGAGTGACATCTTTTGACCCTACGTCTCTGAGACAGAGT
CCCAGCGTSGCCTITCSCTCTICTCTTCCCTTTSECCAGAGS
TCTGAAGCTCCCACTCCTTTCTCTGCCTGTTGGCTCCAGS
CACCAGAMTTITACTCCACTCCACCCACCCACZANCCCTCE
TGGGTGAZCCTCGGCTAGAATTGCTCCGCTTGCCTCGGET
TGGCCGGTTGTCGCCTCTCCTTGAGARAACCAGCCTTETSG
AAAGACTCAGACCATTCTCTCATCTTCCCTTGTCACAAGT
AAATTCTOSTCACATTTIOTCCTCTCCCTCCACAZCTTTICT
CCTTGCGTGCCCCTGEUCCATGGGACCEGUGGTGCACGITC
TCTACCCTOCCCCTCOTOCACCATCTCCCCCAACCCCATT
CCAGGCCCTGCEANTCGUCACACTCTAGCGAGAGECTAGAAN
CGATCCTATCACCTTCTETCCCATCCAATTAGGCCCAGAS
AGACANANGNACACATCTCANCCANATCCANCAGACANGAG
ACACTTCTTACAGTAAAATCTGTCTCATCTCTATCAGCCA
TCCCCTTTCATCTTCCCACCCCCCTCACAACAACCAATTA
AGTTAGGCTGCANCAGGUCTCAGAGTTAGGCCCTECCTSET
TGATTGGOTGACGGGGAAACAGTTCCCTTTTOTCATTCAG
AMNCCANGGTCCTGTGTCTACTCAGCCAGCCTTCEAGATS
CCTGGACTAGTTGGAGGAATCGTTGCGCAGAGGATCAGAGA
CCAGCAGCAGECTGTCTGCCCTGTCTAGAGCTCTTCCCCT
CAACTTGTCTCCGCCTATCTCGGGETTGCCACACAACACT
TAACTTACCTITTCCTOAAACAACTTCCCAAACCATCATC
ACTAGAGGCCTTTGCTCACACAGGACCTGCCTTACCASTC
TTCCCTCOCACCACCCTOCCTACCAATTCACCASCCCTTTIC
CCTGCCGCCCTCAGCAGTETCGGGTACATTCTGACCTCEE
CTCCACCTOCCCTCTSOATICTTCCTCACATTCACATITS
AGCTGTTTTGECAGTCAGCTAGTATCCAGTACGACATGCA
ACCCAGCCCCCAAACCTACATTCTGCACTCAAATTCCAAA
ACACTGCTTTACTGCTANCANGAGGCCCCTCGCACCCANT
CTCCCTGTCCTTCACTGTCCCCTCACACCTGEGCCCGEAG
GGGGGGGGECCTGTIGATCACCTGAGNCATACGTTICCTGAT
ACTGCCCCACCCCAGCCACCTCCACTTGCTTCCTCCTICT
TCCCTCCOCTCCICTTTCCCCACCGCCCCAGAATTTACTTS
CTCTGACAGCCACTTTTGACACCAGCTGGCTTTCTAGTCA
CTTCACATACCTCCASUOCCTCCCCACTCCCTCCTCACTO
GEAGTOCNCTEOCAGOTOCTEATCACCOGOTENCCOOTES
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TGGCAGTGATCACTGGGACTCCCCTCGCCAGCTECTCGTECA
GGCGCTGCATCCTGGTAACACTGAGCCCATGTTCCTGTICA
TCTCCACCTCTGCATTCTTCCTGCCTETGGGTECTTTTITE
TTTCATGCAGCCTGCTSGCTCTTGTCTCACCTSTCCTGAS

TTTCCCCTAACCCTCCTOCTTCTACCTCACATACCCATSC
AGTTAGGGGCACTCCCTGCETEGGGECCCCCCTEGCACCCTS
CACCTCCCACCATCCTCOTCCCTCCTTTCCCTOCAACACT

GCCTCTCTSTCCCTGCTGCTCCTTCCCTCAGECCCANCAS
GCAGCGTGEATCGAGGTGETTACACACAGCTGTTTCCGETSG
AGGGTGACCGTCTCTGCACCACGCTTCCGTCTCCECATSE
ACGGUTGCCTCTCCAGECACCTCTGATACTTETCTCTTGS
GGCCATCAGACCCTCCUTTECGCTGTCACCTCCCACCTCN

CACACACTCTTICAGTGETTTCCTCTCTTCATTCTCTTATA
GGGCGTGETCCTITCTTATTITATCTANAGGGCTGANTTTAG
GAGACTTTTTACCCAGGGCCAAAAGCCTCTTAGCCTAATG
ACATCCATOCTCCCCCASCTCCATTTTCCACSICCTCSS

TCTCCAGATCCCGTIGGCTTCTGTITCGACTGGAGGCANCTTT
GCTCTGTGTGAACCTIGCCCCTGTCCCTCTGECCCETCACT
CCTGGCAGGAACCAGGACTCCCATCCTCACCCTCACTTAG
ACTGTCCTCTCGAGTCAGCTCCTCTCCAAGACAGCACTGGG
CACCCCTOOCCACTCTTCTCCCCCCTTCCTAAACTCASTOO
GCAGGANGCTCCGGCTSCCCTCCAGNANGCCGEECTAGGA
ACTCTGAAAAATACCTOOTCTAAACCCAAGCAGCCCTITE
CAGTTCCACTTCGCGCUCCCTCCCACANGGCCITTCCTCS
CTGAGGACZCCACCCCCCTACCCCTTCCCCAGTACCCTTT
GGACCCTCACCTCTCTCCCETGTCCCTGGGTICTCAGICE
AGGGTGAGUTCCAGTCAGCECCGGATCEGACGEECALCGET

GAGGTCAGCCACCTCCTACCAGAGAACAGCCAGCCAGACT
CCAACCCTGTCTCTTCTCCATGCCCTTITGTGATTTCAGT S
TTCGTAGACTTCTATTTSCACTTTTCTGCTTCAAACTTITT
TGTTTTTGTTTICTTTGGTTITTGTTTIGAGGEGCTCGGES
GGGATACAGACCAGCTGATCAATTTCTATTTATTTATITT
AACATTTTACTAAATAAACGCCAAATAAAGCCTCTCAAAAA
AAAADAAAAAADA

PKD1 NM_000296.3 29
GCACTGUASCECCAGCOTCCRAGCOELCGGECTTACCTICT
GGAGCGGUITCCCCCOUGACCCCCGACCGGGCETCCCTIAG
CAGCAGGTCGCEGCCECACCCCCATCCAGCCCCECECLCS
CCATGCCGTCCECGGGUCCCCUCTGACCTGCEECCTTCED
GCGLGGGIEGECCTGEEEACEECEEEECCATGTECECGIT
GCCCTAACGATCCCGIICCCCGLGCCCGLUCEICTEGIET
TCCCCCTOOCCCTACOCCTCTCCCTCCOCCCIOTCCCTaa
GGGCCCCEGGCCCEGITECECGECCCTCUGAGIICCCCTET
CTCTCCCTCCCACCCTCICCCCCCCCCTCCCICCTCAACT
GCTCGGGLCGCEGGCTEUCEACGCTCLEGTCCIGCECTEES
CATCCCCGCGEACGCCACACCGCTACACGTCTZCCACAAT
CTGCTCCGEGCECTGEACETITGGEGCTCCTGGCGAACCTCT
CGGCGCTGECACAGCTGGATATAAGCAACAATAACATTTE
TACCTTACAACAACCAATATTTCCTAATTTATTTAATTTA
AGTGAAATAAACCTGAGTGCCAACCCCTTTGAGTCETGALT
CTCOCCTIOCCTCCCTICCCCCATCCCCOQGASTACCATT

GGTGCGGETGETGCAGUCCEAGGCACCCACGTETCCTGSES
CCTGGCTZCCTCGCTGECCACCCTCTCCTTGGZATCCCICT
TGCTCGACAGTCGCTETSCTCAGGACTATCTIGCCTGET

CCCTGACAACACCTCAGGCACCGTGCCAGCAGTCTCCTTT
TCACCTCCCCACCAACSSCCTCCTTCACCCACASCCCTCE

GCGCCTTCTGCTTCTCCACCCGCCACCGCCTCGCACGCCIT
CTCGGAGTAGCCCTGETGCCTGTGTCEGGCGEICCAGTICT
TCCAGTGCCTCCTTITGCCTCCCTGTCCCTCTGUTCCGGTC
CCCCGCCATCTCCTGUTCCCACCTGTAGGGGICCCACCET
CCTCCACCACCTCTTCCCTCCCTCCCCACCCOTCACCCTO
GCTGGGGCCCCACGGACCTCTCGCCTCTGGCCAGCTAGCAS
CCTTCCACATCCCTCOTOCCCTCCCTCTCACTOCCACATS
CTGGGACTTCCECAGACGECTCCGCCCAGGTGGATCCCGEIT
GGGCCGGITGCCTCGCATCCCTATGTCCTGCITCEECED

ATCACCTSACCCCCCTOUTCCCCCTCCCOOCIOCCTCACT
CCTGCTGGGGACAGATGETCCAGGTGCAAGCGETACCTEET
CCCCTCCACCTCCTCTSCCCCTCCTCCCTCCASACTCACS
AGAGCCTTEGACCTCAGEATCCAGAACCGCGGTECTTCAGS
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CCTGCGAGGCCCCCTACASCATCGTGCCCCTGEECCAGGAS

CCGGCCCGAGCEGTGCACCCCECTCTCCCCCTIGCACATES
AGATCTTCCCTCGCANTCCCCACTGCTACCGECTCCTSS

GGAGAAGGCGECCTGEITCCAGGCGCAGGAGIACTETCAG
GCCTGGGTICGCECCCETICTCGCANTCECTGGACACTCICS
CCGTGCAGCGCTTCCTGGTCTCCCGEETCACCAGCAGSIT
AGACGTGTGGATCGGITTCTCGACTCTGCAGESCECTGGAG
GTGGGCCCAGCECCGETAGCECGAGGCCTTCAGCCTCGAGA
CCTCCCACAACTCCCTOCCCCCCOCACCCACATCCCACCCAL
AGCCGAGCACTCCGTCCOECTCGGGCCCACCEECTCGTST
AACACCGACCTCTGCTCACCCCCGCACAGCTAZCTCTEES

CCTCGTGGGACCGCCTAGTCCGGACCTGCAGEGACCTTITS
ACGCCTCTGGCACAGCAGEACGGCCTCTCAGCCCCECALS
AGCCCGTSOACCTCATSOTATTCCCCLEGCCTGCCTCTCAS
CCCTCAACCCTTCCTCACCACCCCCCAATTTISCACCCAS
GAGCTCCGGCECCCCECCCACUTGCCECTGCAGETETACT
CCCTCCTCACCACACCASCCACCCCCCACAATICCACTCA
GCCTGAGAGCACGTCCUCCEACAACACGACCCACCTGGELT
CCCGUGTGCATCCCAGGGCEACGUTCGETGCCITCCAGECA
ACATCTGCTTCCCGCTEEACCCCTCCTGCCACCCCCAGSGE
CTGCGCCAATCCCTGCACCTCAGGGCCAGGGTTACCCEEESG
GCCCCCTATGCECTATGEACAGAGTTCCICTTCTCCGTITC
CCGCGGLEICCCUCGRETACTACTCCCTCACIITCCACGS
CCAGGATGTCCTCATGUTCCCTGGTCACCTCATTCCCTTS
CAGCACGACGCTGGCCCTCEECGCCCTCCTGCACTCCTCGE
CGGCTCCOGGCCACCOTGETCCCCACECCCCETACCTITE
CGCCAACGCCTCGTCATGCCTGCCCCACTTGCCAGCCCAG
CTGGAGGGCACTTGGGICTCCCCTGCCTGTGEICTECGGT
TCCTTCCASCCACCCAATACCTCACCCTCCTICTCCOGITT
GAGGCCCAACCCTGGACTCGCCGCTGCCTGGGIGCTATGAG
GTCCGGGECAGACGTGEECANTGGCETETCCAGGCACANATT
TCTCCTGCAGCTTITGACGTECTCTCCCCAGTGECTEGEIT
GCGGGTCATCTACCCTGCCCCCCGCCACGGCIGCCTCOTAL
GTGCCCACZCAACGGCTCACGCCTTGGTGCTCCAGCTEGALT
CTCCTCCCAACCCCACTICCACCGCTCCCTCICCTCCTES
CAGTGTCAGCCCCCGUTTTEAGANTCTCTGCCCTCCCLTS
GTGGCCAZZTTCGT CCCTGCCCCTGGGAGACCAATS
ATNCCCTGTTCTCAGTSOTACCACTCCCGTGCGCTCAGTSGA
GGGGGAGCACCTGGTGGACCTGGTGCTGGAARACACGTGEET
ACCCCCCCCAACCTCASCCTCCOGCTCACCCCSCACCATLS
CCATCTGTGGCCTCCGUEECACGUCCAGCCCIGALECTCE
TCTACTGCAGCCAGT I TACTGAGGTACAGCIICCTESTIS
GAGGCCGGUTCEGACATGCETCTTCCCETGGACCATCAACS
ACAAGCCAUTCCCTCACCTTCCACAACCTCCTCTTCAATST
CATTTATCAGACCGCGECCETCTTCANGCTCTCACTGACS
CCCTCCAACCACCTCASCAACCTCACCCTCAATTACAATS
THAACCGTEGACCGEATGAACAGGATCCAGGGTCTCCAGS
CTCCACAGTGCCGGLIGTCECTGTCCCCCAATGUCACGITA
GCACTGACGGCEGGCGTEGCTCGTGGACTCGGICCTCEGAGS
TGGCCTTCCTETGGACCTTTCGGGATCGGGAGCACECCIT
CCACCACTTCCACCCTOOCTACAACCACTCCTTCCCOOTT
CCAGACCCCTCCGTIGGCCCACGTGCTEGTGGAGCACAATS
TCATGCACZACCTACGCTGCCCCAGGTCGAGTACITICCTGAT
CCTGCTGECATCTANTGCCTTCGAGANCCTGACCCAGCAG
GTGCCTGTGAGCGTGIGICCCTCCCTCCCCTICCTEGITS
TGGGIGTGAGTCACGEIGTCCTGGTECECCGGITECCTIE
CACCTTCTACCCGCAZCCCETGCCCTCGUCTGGCCETETT

CTTTACACGTCCGACTTCCECGACGCCTCCCITETCCTGA
CCCAGAGCCACCCGGITECCAACCACACCTATGCCTCGAG
GGGCACCTACCACGTGEGCCTGCGAGCTCAACANCACGSTS
AGCGGTGIGGCEGUCTAGCCCGATGTCCGCGTITTTGAGS
ACCTCCCIOCACTCAGCOTCCACATCACCCTIOCCCTAD

GCAGGGCGLCCCCETEETCEETCAGCCCCGUGETCCAGATS
CCCOACAACATCACCTOCACCTTCCACATCCOOCACCTEA
CCGTGCTGTCEEGCCTELACCCAACACTGGAGCATETGTA
CCTGCGGGIACAGAATTGCACAGTGACCGTGEETCCGGED
AGCCCCGITGCCCACTTOCCCCGGNCCCTGCAZCTCCTSS
TCTTCGTOOTCCAGGTGOTCCGCGTTCAACCIGCCEOTTS

FNR TNV VR NN O VN TR SO N CR N NN TN T P Y ORI R (e T
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CATTUCUATGUAGUC TSATEUGUGEC T AT GEIUIATE Y
ACCCCCAACCCCCOCCCACTACCTCTTCCACTOOACCTTED
CCCATCCCTCCTCCAACACCACCCTCCOCCCITCCLCCTAL
GGTGACACACAACTTCACCCCGAGCCECACGTTCCCEITS
GCGCTGGTGCTETCCAGCCECETGANCAGGGCGCATTACT
TCACCAGTATCTGCGTGGACCCAGACCTGGGIAACCTIAT
CCTGCAGCCACAGAGGCACTTTGTGCAGCTCSEECACGAG
GCCTGGUTGGTCGCATGTCCCTGGCCCCCGTTSCCCTACL
CCTACACCTCCCACTTTOCCACCOACCAACCCOCCCCCAT
CCGTGCCAGGEECCCTGACETGACGTTCATCTACCCAGAT
CCACCCTCOTATCTTOTOACACTCACCCCOTOCAACAACA
TCTCTGCTGCCAATGACTCACCCCTCCETGGAGETCCAGGA
GCCCGTGCTGETCACCASCATCAAGCCTCAATSGCTCCLTT
CCCCTCCACCTCCACCACSCCCTACCTCTTCTCTCCTCTSS
GCCGTGGEUGCCCCGTCACCTACCTCTGGGATCTCEGGEA
COOTCCOTOCCTCCASOOTCCCGCACCTCACCCACCCTTAC
AACAGCACAGCETGACTTCACCGTTACGEGTGGCCCECTGGA
ATGAGGTGAGCCGCAGIGACCCCTGCCTCAATETCACEGET
MGCGGCGCCTGCGEGSCCTCCTCCTCAATECAACCIET
ACCOTCCTOCCCCTCGAATCCCACCCTCACCTTCACCATAT
CGCTGGAGGCCCGCAGTGATCTGCGCTATTCCTGCETEE

CTGTGACCGCTCECACGCCCATCCCTCEGGGTCCTACCATC
TCTTACACCTTCCGCTCCCTCGGCACCTTCANTATCATIC
TCACGGCTEACAACGAGETCCGCTCCCCCCAGGACAGTAT
CTTCCTCTATCTCCTOCACCTCATACACCCOLTCCACOTA
GTGGGCGETGECCGCTACTTICCCCACCAACCACACEGTAC
AGCTGCAGGCCCTGGTTACCCATGGCACCAACGTCTCOTA
CAGCTGGACTCCCTGGAGLEEACAGGLCCCCGELCCTGEET
GGCAGCGECAAAGGCTTCTCCCTCACCGTGCTZCGACGTTG
GCACCTACZCATCTGCASCTCCGGGCCACCAATATCCTSSES
CAGCGCCTAGCCCGATTGCACCATGCACTTCOTGCAGETT
GTGCGGTSECTCEATGETSCCCGCCTCCCCGANECCAGTTS
CCGTCAACACAAGCGTCACCCTCAGTCCCGAGTTCECTESE
TGGCAGTGETCTCGTATACACTTGGTCCTTGGACCAGGES
CTGAGCTGGGACACCTUCCACCCATTTACCACCCATAGCT
TCCCCACATCCCGCCTECACTTGGTCACCATEACCCCAGS
GANCCCGCTGCECTCAGSTCAACGCCACCGTGOANCTGGAT
GTGCAGGTGCCTGTGAGTCECCTCACCATCAGGCCCAGTS
NGCCCGGAGGCAGCTTCGTCCCGGCCEGGTCITCTICTGES
CTTTTGGGGGCAGCTGECCACGGGCACCAATETCACCTES
TCCTCCCCTCTCCCCTOCCCCACCACCAACCITCCCCCTC
ATCTCACCATCCTCTTCCCCEATGCTCGCACCTTCTCEAT
CCGGCTCAATCCCTCCAACCCAGTCACCTGGATCTCAGSD
ACGTACAACCTCACGGUGCACGAGCCCATCGTECECCTES
TGCTGTGGGCCAGCAGTAACCTGGTGCCGCCCGECCAGET
GGTCCATTTTCAGATCCTECTGGCTCCCGGCTCACCTGTC

ACCTTCCGUCTCCAGOTOCCCGGGGCCAACCITCACGTGE
TCCCCGGECCCCGTTTUTCCCACAGCTTCCCLUCCETCES
AGACCACGTGCTIGAGCGTCCCGGGCAAAAACTACCTGAGS
TGGGCCCAGGCECAGETECECATCCTCEGTGCTGEACGLCS
TGAGTGGGCTCCAGGTGCCCAACTGCTGCGAGCCTCGEAT
CCCCACCTOCACTCACASCAACTTCACACCCISCCTGIAS
CGCGGCTCTCEEGTCGICTACGCCTCCTACTTCTCCCTEE
AGANGGTCCACCGCGACTCCECTGGTCATCCTETCEEGLCE
CGACGTCACCTACACGUCCETGGUCCCGGEGGEITCTTGGAS
ATCCAGGTGCCCGCCTTCAACGCCCTCGGUAGTCACAATTD
GCACGCTGETCECTGGAGSGTICAGGACCCCGTCCACTATST
CCCCCTCCACACCCCCCICTCCTTCACCAACTICTCOECS
CAGTTTGAGGCCGCCALCACCCCCACCCCCCEECCETGTGS
CCTACCACTGECACTTTECCCATGGCTCGUCAGCECCAGGA
CACAGATGAGCCCAGGECCEAGCACTCCTACCTCACGEIT
GGGGACTACCCCGTGCAGCTCAACGCCTCCAAZCTCEGTGA
GCTTCTTCGTCECGCAGGCCACGGTCACCGTCCACETEET
GGCCTGCIGGEAGCCGEACCTGGACCTGGTICITECCCCTS
CACCTCCTOATCCCCCOATCACAGCCCAACTACTTCCATS
CCCACGTTGACCTGCGUGACTGUGTCACCTACCACACTGA
CTACCCCTOCCAGCTOTATCCCACCCCCAGCTOCCACTOO
CCGEGGGCETCCAGCGUGTETICGCCCTCLCCGEUCTEGALS
TGAGCCGGCCTCGGCTAGETCCTGCCCCGGCTEECCCTGET
TCTCCCCCACTACTCCTTTCTCGTTTCTCCTCTCATTTSSS
CACACGCCACTCACATAGACCATCCACGCCAATCTCATGS
TCCCCCCCOACCCCCTOSTCCCCATCATTCASSCTCCITS
ATACCGCGTGTCGTCAGACACACGGCACCTGETCCTGGAT
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CCCACCCASTCCTACCACCCCAACCTCCACCACZCCCOACT
AGACGCCGUTCAGTTTCCACTGGGCCTGTGCTGECTITCGAL
ACAGAGGGAGCECTGGIGECTETGCGCTGAACTTTCCGTTT
CGCGGGAGCAGCCACGGTCACCATTCCACGGGAGCCECTGS
CGGCTGGOGTCCAGTATACCTTCAGCCTGACTGTCTGGAR
CCCCCCCTOCAACCATTACCCCACCAACCACATCCTGITS
ATCCGGAGTGCECCGGETGCCCATTGTCTCCTTGCEACTGETS
TGTCCTGCANCCECACNGGCCCTCTACCAAGTEACCCGUAG
CTCCTACGTGTACTTGGACECCCGCTCCCTCAATTCCAGT
ACCCCCTCCAACCCATOOCCCTCGCCTCCACSTACCTTCA
GCAACAAGACCCTGGTGUTCCATGACACCACCACATCCAL
CCGCACTCSCACCCATCCOACTCCTCCTCCCCISCCCCITS
CTGLGGGACGECGAGGEATACACCTTCACGCTCACCGTSET
TGGGCCGITCTCGCGAGGACCAGGGCTGCGCITCCATECG
CCTGTCCCCCAACCGLCCCCCGLTGEEGGGCTOTTECIGT
CTCTTCCCACTCGGCGOTCTCCATGCCOTCACTACCAAGS
TGCACTTCEANTGCACGEECTGGCATCACGCEEACEATET
TGGCGCCIUGCTGETSTACCCCCTGCTGCTGCGECECTET
CGCCAGGGLCACTGCSAGCEACTTCTCTGTICTAUANCGGEN
GCCTCTCCAGCTACGGAGCCCTGUTCCCCCCGEETTITCAG
GCCACACTTCCAGGTGGGCCTGGUCETGGTGETCCAGGAT
CAGCTCCCACCCCCTSTOCTCCCCCTCAACASSTCTITTICS
CCATCACCCTCCCAGAGTCCAACGGCAGUGCAACCEGEET
CACAGTCTGGCTGCACGGECTCACCCCTAGTSTCECTCCCA
GGGCTGCTGCCCCAGGRCCATCCCCACCACGTCATCGAS

ACTCGTTGGCCCTGGTCACCCTGCTCAACGAGTACCAGTS
GGCCCTGGACETGGCGEGCACAGCCCAAGCACGACGCEGCAS
CACCCACCCCACATACOCAACAACATCACCCATSACTCTCS
TGTCCCTGAGECTCCACACTCTGGATCACATCCACCAGAT
CCCTCCTSOCCTCCCTCOCACTCCATCCCOCCCASCACCTAS

CTCGTATGCCECTCGTGUCTCAAGCACACGCTSCACAAGT
TCCACCCTATCATCCTCATCCTOCCACCCACATACCACTOS
GGGCACCGTGACGCCTACCECCATCCCAGACAGCATCCITC
AACATCACACCACACCTCATCCACCTCCCCATCTCCCATT
TGCGGGCACCACAGCCCTCACAGCTCEGAGCCEGACTCALT
ATCTCGGATGCTGGCETICCAGGCCTACAACTTCACCTCT
GCCCTCATGCCECATCCTCATCCGCTCCCGCGTECTCAACS
AGGAGCCCCTCACGCTOGCCCGCGACCAGATCGTCCCCE

GGGCANGCSGCTCGGACZCICCCCGAGCCTGCTGTECTATSGET
GGCGCCCCAGEECCTGEUTCCCACTTCTCCATCCCCGAGS
CTTTCAGCSGGCECCCTESECCANCCTCAGTGATSTCCTGEA
GCTCATCTTTCTGGTGGACTCCAATCCCTTTCCCTTTGES
TATATCASCANCTACACCCICTCCACCANGGTSCCCTIE,

TGGCATTCCACACACAGGCCCEGCGCCCAGATCCCCATCGA
GCGGCTGGOCTCAGAGUGCECCATCACCGTGAACCTGECT

CCARACTCCOGCCARCTOCOTTCTGGTCCAGCCICACCCITE
CGTCGGTGCTETGGTCACCCTGGACACCAGCAACCLCTECES
GCCGGGCTGCATCTGCAGCTCAACTATACGCTGCTCGATS
CCCACTACCTCTCTCASCAACCTCACCCCTACCTCCCAST
CTACCTACACTCGGAGCCCCCGCCCAATGAGCACAACTGED
TCCOCTASCACCACCATCCCCCCACACTCACTCCACCGITS
CTGACCACCGECCCTACACCTTCTTCATTTCCUCCEGGAS
CAGAGACCTCAGCCGGGGAGTTACCATCTGAACCTCTCCAGT
CACTTCCGCTECTCGECGCTCCAGETETCCGTGECCCTST
ACACGTCCCTCTGCCAGTACTTCAGCCAGGAGEACATEGET
CTCOCCCACACACCCTCTCCTCCCCCTCCACTCACALCCTCES
CCCCGCCAGGCCGTCTEOCTCACCCCCCACCTCACCGECT
TCGGCGCCAGCCTCTTOOTCCCCOCAAGCCATETCCGETT
TGTGTTTCCTCAGCCGACACCGGATCTAAACTACATCGTC
ATCCTCACATCTCCTOTOTCCCTOCOTCACCTACATCCTSA
TGGCCGCCATCCTGCACAACCTGGACCAGTTGEATCCCAG
CCGGGGCCECECCATCCOTTITCTGTCCGCAGIGCEETIEE
TTCANGTACGACATCCTCCETCANGACAGGCTEECCCCEES
GCTCAGGTACCACGGCCCACCTGGGCATCATGCTCTATGG
CCTCCACAUSCCCCACCOCCCACCOGCCACCTCIACCCCTAL
AGAGCCTTCCACCGCAACACCCTGGACATCTTICCCATSS
CCACCCCOCACACCCTOCCTAGCCTCTCCAACATCCCAST
GCTGGCACGACAACAAAGGCECTCAGCCCTGCCTECETTCITS
CAGCACGTCATCGTCAGGCACCTGCACACGGTACCCAGTS
CCTTCTTCCTCCETCANTGACTGGCTTTCGGTGEACACEEA
CCCCAACSOCCECCTSOTCCACAACCACCTCITCCCCTCS

LY alar Valstak Natalalah b sk Marlalalak vb Malalatatalalalak ialal Nalet dalis
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PR SIUE A SapLA N i S RPN
CTCACCTCCACCOTCOOTTCTTTCACAACCACATCTCOOT
CTCCATATGGCEACCGGTCCCCTCGTACCCGTTTCACTCGT
ATCCAGAGGGCCACCTSITCCGTTCTCCTCATCTCCCTCT
TCCTGGGCGCCANCGICGTETGCTACCGGGCTETTCGTE!
CTCTGCCTACAGCCACGGEECATGTGTCCAGGICTCAGCICG
CTGAGCGTCGACACAGTCCCTGTTGCCUTGGTGTCCAGSG
TGGTTIGTCTATCCCGTCTACCTGGCCATCCTTTTTCTICTT
CCGGATGTCCCCGAGCAACGCTGGCTCGEGAGCTICGACCTCT
ACACCTGCCGECCAGCAGETCCTGGACATCGACACCTECS
TGGACTCSTCCCTGCTSGACAGCTCCTTCCTCACCTITCIC
AGGCCTCIACCCTGAGSCCTTTGTTCCACACAT CANGASGT
GACTTGTTTCTCGATGATTCTAAGACTCTGGTGTCCTGET
CCTCCGGTOACCCANCSCTCAGTTCCCCGGACCTCCTCAS
TGACCCGTCCATTGTGGGTACCAATCTGCGGIACCTGGLA

CGGGGCCASGCEGGCTATCCCCTGCCCCCAGASEACGATS
GCTTCTCCCTCCCCAGCCCCTACTCCCCTGCCAAATCCTT
CTCACCATCACATCAASACCTCATCCACCACITCCTTICET
GAGGGGGTCAGCCAGCCCACCCCCTACCCAAGAZACCCACA
TGGARACGGACCTGCTCACGCAGCCTCTCCAGCACTCCTGS
GGAGAAGACACAGACGUTCCCGCTGCCAGAGGTTCEEGGAS
CTCCCCCCACCCACCCCACCCCTCAACTCCCAACACCCICT
AGGCAGUGAGECTGTCCACCACAGGACTGGTGGACCGTCT
GCGGAAGCGCCTGUTGECCGECCTGGTCTGCCTECCTGEED
CACCCCCTCACCCTCCTCCTCCTCCCTCTCCCTCTCCGETC
TCTCAGGGTGECTGGEGTECCAGCTTCCCCCCEGCCETGAG
TGTTGCGTGGCTCCTGETCCACCAGCCCCAGCTTCCTGEEC
TCATTCCTCGECTGGGAGCCACTGAACGTCTTGCTCGAAG
CCCTGTACTTCTCACTGOTCCCCAARCCGGCTETACCCGGA
TGAAGATGACACCCTGGETACGAGAGCCCGGUTETCACGICT
CTCACCCCACCTCTCCCICCCCTACCCCCACCCCACCSEE

TTGCACTCTTCCTIGGCCAACCAAGAACCCCGCAACETCAA
CACCCTACATCCCATOCTCCCCAGCCTCCTGOTCTACATO
CTTTITTCTGCTCEGCTGACCCTCCTGGCCAGCTATCCEGATS
CCTCATGCCATEGGCATGCCTACCGTCTGCAAACCCTTAT
CANGCAGGAGCTGCACAGCCEGGCCTTCCTGELCCATCACG
CGGTCTGAGGACCTCTGECCATGGATCGUCCAZCTECTES
TCCCCTACCTCCACCCSAACCACTCCACCCCASACCTCSS
GCCCCCACGGLTGCGELACETGCGECTGCAGEANCCALTC
TACCCAGACCCTCCCGGCCCCAGGGTCCACATGTCCTIGS
CCGCAGGAGGCTTCAGCACCAGCGATTACGACGTTCEGITS
GGAGAGTCCTCACAATGGCTCGGGGACGTGGGCCTATTCA
GCGCUGGATCTCCTGGEEECATGETCCTGGGGUTICCTGTIS
CCGTGTATGACAGCGEGECECTACGTCCAGGAGCTCEGECT
CACCCTCCACCACACCCICCACCCGCCTCCCCTTCCTCCAS
CTGCACAACTCCCTGGACAACAGGACCCGCGCTETETTCC
TCCACCTCACCCCCTACACCCCCGCCCTCCCICTCCACST
CGCCGTCACGCTGCGCUTCEAGTTCCCGGUGELCCLCLEl
CCCCTCGICCCCCTCASCCTCCCCCCCTTTCOOCTCCOET
GCCTCAGCGCEEGCCTCTCECTGCCTCTGCTCACCTCGSET
GTGCCTGCTGCTGTTISGCCETGCACTTCGCCETCGCCTGAG
GCCCGTACTTCECACAGGEANGGGCCCTGGCELETECTET
GGCTCGGAGCCTGGGIGOCETGGCTCCTGGTEECCCTGAS
GGCGGCCACGECACTGETACCCCTCCCCCAGTTEGETGCT
GCTGACCGCCACTGGATCCETTTCGTCECGLGGCCECTIET
CCCGCTTCACTACCTTOOACCACCTCCCCGCASCTCACITE
CGCAGCCCGETECCCTGEICCCCTCGCTGCTCTTCCTGITT
TTCCTCAACCCTCCCCACCACCTACCCTTCOTOCCCCACT
GCTCCGTCTTTCCCAASACATTATCCCCAGCTCTCCCAGA
GCTCCTGEGGETCACCTTCCCCCTGCTGGTGITCCEGETA
GCCTACGUCCACCTGGUCATCCTGCTCGTGTCTTICCTETG
TGGACTCICTCTGGAGCGTCCCCCACGCCCCTGTTCETGET
CTCCCCTOSOCACTCOCOUTCTCTACCCTCTCTECTCCCTOAS
TCCTGGCACCTETCACCCCTCCTGTCTGTIGGEECTCTGEE
CACTCCCOOTCTCCCTCOCCCTACCCCTCGGOOCTCTTAT
TCTCCGCTGGCECTACCACCCCTTGCCETGGAGACCTGTAL
CGGCCGGIOTECGAGCUCCACGACTACGAGATGCTCGAGT
TCTTCCTSCCCACCCTICCCCTCTCCATCCCCCTCACCAA
GGTCAAGGAGTTCCGICACAAAGTCCCCTTTGAACCGATS
CAGCCGCTGCCCTCTIGITCCTCCACEGGCTCCAMCGTAT
CCCCGGATGTCCCCCCACCCAGCGCTCGUTCIGATCCITE
GCACCCCTCCACCTCCTCCACCCAGCTGGATSECECTGAGT
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GTGAGCCTGGECCGGUTGECCACAACCTGTGASCCTGAGT
CCTCCCGCUTCCAAGCCETETTCGACCCCCTELCTCACCCA
GTTTGACCGACTCAACTACCCCATCACAGGACETCTACCAG
CTGGAGCAGCACCTGCACACCCTGCANGGCCECACEAGTA
GCCGGGCGECCCCCCGGATCTTCCCGTCEGCCCATCCCTGES
CCTCCCOTOCACCACTOCCCACCCOCCTTCCCOOCCCCATT
CGGGGTGTGGACCTGGECCACTGGCCCCAGCAGGEACACTICT
TTCCCCCTAACAACAASIOTCCACCCCACCACTCACTTASTC
CTCCTTCCTGECGGEEETEECCCETCEAGTCEEACTGGAL
ACCGCTCAGTATTACTTTCTCCCGCTCTCAAGECCCAGGS
CCAGGCAGAATCGCTGUACCTAGGTTCCCCAGACACCAGS
CAGGGGCATCTCTCTSTCTCTGGGCTTCAGCATTTTARAAG
AGGCTGTGTGECCANCCACCACCCACCGTCCCCTCCCOAG
CTCCCTTGEEGAAGGACNCACCAGTATTGGACGGTTTCTAG
CCTCTCACATCCTAATTTATTTCCCCCACTCITCACCTAC
AGCGGGCTETCCCCGELCCCACCCCCTGGGCAGATCETCCC
CCACTGCTAACCCTGOTGCECTTCAGECAGGGTTACCCTEE
ACCCCCCCCACCCTCCCCCTAACTTATTACCTCTCCACSTT
CCTACCGTACTCCCTGCACCCTCTCACTGTGTGTCTCGETG
TCACTAATTTATATCOTOSTTAAAATCTCTATATTTITITOTA
TGTCACTATTTTCACTAGCECTGAGEZCGCCTECCLCCCAGA
GCTGGCCTICCC ACCTCCTGCCCTTGGTACCTGTES
TGGCCTTATGCCAGCCCGCCTGCTCCTTGGATGCCAGITT
GGCCTTGGGCCECTGITGCECGCACALCTGTCTCCCAGET
ACTCTCATCACCCCASACCCCTTCTCATCCTCCCTTCCET
CAGGCCAGGTACCANGAGAGCCAGCGCCCAGGCUTCCTEEL
ATCAGGTCTGCCCAAGTACCAGGACTAGGCATGTCAGAGS
ACCCCAGGETCETTAGAGCANMAGACTCCTCCTCCEGELT
GGCTCCCAGGETGGAGGAACCTGACTCTGTGTGTCTGTSET
CTCCOCOCOCCCACOTOCCACTOTOCTCTATOOCCCATOT
AGCCTCAAGGCCCTCGGACCTGGUTETGCCTGCTICTGT S
TACCACTTCTCTCCCCATCCCCOCTTCTACATSCCTCCACA
CCCCCCCANCCCUCGOACCANGCAGACANAGTCANTANAN
GAGCTGTCTGACTGC

PLD3 NM_001031696.3 30
GCATCCTCTCACCGUCGEARGCTGARCTGACTC GTCUGCS
CCCOCTCTACCCOAACATGCCCOOCACCACCOATACT OGS
CCATARCCATCACGTGACCGCCCACCGACACCAGCGAGAG
TGCAGTCETARCCGTOACCTCACTGCCOACCETCERETTE

TGAGAAAGGCCCATGCCTCECCCCCCECLGGCITCCAGTCT
AGCCGTAGTGCCCCTGCECCCGGUTACGAGCSSCCETTAS
GCGGGGATACACCCTGEAACCTAATCCATGTCCATCGTAT
ACAAATTCACAACTTTOCACACCCTCACACATCZCACCTTC
TCACCTGGGCTCTGCGTATCCCCCACCCTTGAGCCANGAT
GAAGCCTAAACTGATGTACCAGGAGCTGAAGGTCCCTGCA
GAGGAGCCCGCCAATGAGCTCCCCATCAATGAGATTGAGS
CGTGGAAGGCTCCGGAAAACAAAGCCCGUCTGEGTCCTEET
CCTCCTCATTCTCCCOOTTCTCCCGCTTCCCATSZCCTCATO
ACTCAGCTOTTTCTATGOCANTACCGCCGACTTSCATCTCT
TTCCCCCCAACCACCTCCCACCCCCCTCCTATSACCCTITS
CGAAGCAGTGCTGGTSGAAACCATTCCTGAGSSCCTGGAL
TTCCCCAATGCCTCCATGCCCAACCCTTCCATCTACCCAGS
CCTCOCTOOCCCTCCTIOCCCOTOCCCACACCACCCTOO

CATCGCCTCCTTCTACTGCACCCTCACCAACAATCACACT
CACACGCAGGACCCCTTTCCCCAGCNCEGGTGAGEACGTCT
TCCGGCAGUTCECAGATCCTCCCACCAAAGGGCETCAATGT
CCCCATCOCTCTCACCAACCCCAGCCCCCCCTACCCACAT

GCGCACCTSECACCCTITSCTCCAGACCGGTGICCACGTCET
GCATGGTGGACATGCAGAACCTGACCCATGGCGTCCTGEA
TACCAACTTCTCCCTCOTCCACCACACCCACTTCTACCTC
GGCAGTGCCAACATGGACTCCCGTTCACTGACCCACGTCA
ACCACCTOCSCCCTCCTCATCTACAACTCCACITCCCTEOT
TCGAGACCTGACCAAGATCTITTGAGCCCTACTGCTTCITS
GGCCAGGCAGCCAGCTCCATCCCATCAACTTEGCCCCGET
TCTATGACACCCGCTACAACCAAGACACACCANTCCAGAT
CTGCCTCAATCCAACTCCTCECTCTGCCCTACCTCCCGAGT
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GCGCCCCTACCCCTGTSTCCAAGTCCCCGCACTCCAGACT
TGAAGGCTCTACTCAAUGTCCTGGACAATGCICCCAGTTT
CATCTACSOTCCCTCTCATCAACTACCTCCCCACTCTCCAS
TTCTCCCACCCTCACAGGTICTGGCCTGCCATTCACGATG
GGCTGCGGEIGECCCACCTACCAGCGTCGUGTCAACCTGEEG
CCTGCTCATCACCTGCTGECCACACTCGGAGCCATCCATG
CGGGCCTTOCTECTCTOTETCGCTGCCCTGCETCACAATE
ATNCCCACTCTCACATCCACCTGAMCTCTTTSTCCTCCC
CGCGGATGAGCCCCAGGEUTCCAATCCCATATGCCCETETS
AACCACAACAACTACATOCTCACTCAACCCCCCACCTACA
TCGGAACCTCCAACTGGTCTCGCAACTACTTCACCCAGAT
CCCOCOCATCTCOCCTOOTCCTCACCCACAATIOCACCOOD
GGCCTGCEGACCCAGUTGEACGCCATTTTCCTGAGCEGACT
GGGACTCZICTTACAGCCATCACCTTCGACACTTCACGCTGA
CACCCTCOOCAACCCCTOCCCCCTCCTCTCACOCCCOGATE
CAGTGGGCAGECCAAGGUCTCCTGGCECCCCCECECACTCA
GGTGCTCTGGETCACGETCCCTGTCCCEGCGTCCCCGETT
CTGTCTGCCCCATTGTGECTCCTCACCCTCTCTCCCCTEE
TCTCCCAZCTCTACCTZCACCCCCACCGGCCTGACCGCTST
CCCCCCCTOACCCACCASACCTCGCCCACCCGATCACCTICC
CAAAGAAATGECGGTGCATGCTGGGCTTGGCICCCTGGLT
CACCCCCACTTITCCAGSSCANMANNGCCCCCASSCTTATAN
TAAGTAAATAACTTGTCTCTACAGCCTGAAAAAAAARAAAN
AAAARRA

PNMA2 NM_007257.5 31
- GAGCGGTGCTCAGGGGAGCECTGGACCGCAGGEANCGAGA
GAGAGAGGGGACGGCEGCACCGCCCCTAGCCIICGCEOTCT
GGANGTGANGCCGCCAGACCACCAGCTAATGGATCCGEAG
CGGAGGGCCCECTGACCGCTCTCCGCCCCTGEACCAGTTT
GGCTTGGCTGCAGCTAAGACCCAGACACACCAZTCTGTGS
AGGTGGGTGATCTCTTCCTCTGCTAAANAGGTSAATANATA
AGCTCCTCACCTCTCGIGCAACACTCCGGAATACATCAAD
NGGGGTCCANCCCGCOOTCECTGGGACCCTTICTCTTCANGA
GITCTGGGTCCCAGAGTGCAAGGCATTTTCCCATCAACTG
GAGAGAGACGAAACATCACACACCACCAGGCTETCCAGAA
AGCAGCTGTCCCAGGTGCCTCAACTATCAGAGAACCGTCA
GCGTCACGTGCCTGCCAGCATCTTTCAGAAAATCACTGED
MTCGEACTTCAGAGCTECECGCACNCGTGTEETTAGANT
TGAGATACGACCTGCCCACCTGGGTCAGGCCTAAACACAA
GAAGTCCTGACTTCTTGECACTGAGTAGGCCAGCCTCATT
TGTCCAGANANCTTTCTSACTGTCTTTGAGTEACCTAGTE
TGGGACCCATTCATTGETGCCTTCTAAGGTTAGAACCTCA
TCCACCATATTITTCAATATTAACTCACTCCATACCTCCAC
CACTAACAAATTGGTGCCTCTAGAGTCAGAGTGCCTCAAT
TCTTAGGACAATGGCGITCCCACTGTTAGAGGACTCGTGE
AGGATAATGACTGTGGATCACCAGANCTCACTGATCGTTA
CGGGGATACCCCCGGACTTTCAGGACCCTGAGATTCAGGA
CCTCCTTCACCACACTTTAAACTCTCTCCCCASCTATACA
CTGCTTGGCAACATATTCCCCAAGCACGAGAATCCCAATG

CTCTCTTACTACACCTTCTCCAACATACTCATITCTICICC
CATTCCCAGTGAGGTCCACECAAAGCEGGGTETCTCGAAS
CTCATCTTTAACACCOOTAATCACCACACTCASTTITCTTO
AAAGATTGAACCTGTTTCTACAAAAACAGGGGCACACGSET
CTCGGGTATGTTTCGAGCCCTGGGGCAGGAGEGCCTGTIT
CCAGCCACAGTCCCCTGCATCTCACCAGAATTACTCGCCC
ATTTCTTOOCACACCCAATCCCACATCCOCCTCACCCEET
GCTACCCATGACATACCSCAAACTCCCAGTATTCTCAGSS
AGTGCTGTCCCAGCCTTACACGAAGACTCCTTTCACGGTCT
COTTCCAACACCCCACOCACATACTCAAACADTCCCCALT
AACAGAGGCACAAAAGAAAACGTGGCTGGCGEAAACCIT S
CGGGGCCTTGCCCTGEACCTCATGCACATAGTSCACGTAS
ACAACCCGTCCATCAGTGTACAAGACTGTTTGGACCCCTT
TAAGCAAGTGTTTGGGAGCCTAGAGACCCGCAGCACAGTT
CAGGTGAGETATCTGCAAGACCTATCACGAGGAACCAGAGA
AGGTCTCAGCCTATGTGTTACGGCTACGAAACCITCCTESG
GAGAGCGETGEAGAAACGCECCATCCCTCGGLGTATTEES
GACCAGGTCCCCCTGGAGCACGTCATCGCTGEGECCACTC
TTAACCACSATCCTGTSGTCCCGCCTTAGCCASTTCANGT]
TCAGGGCICGCCCCCCAGCTTCCTTCAGCTAATCAAGGTA
ATACGGGANCAAGAGSASCANGAGGCCTCCTTTCACAATS
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AGAGTATCGAACAGCTAGACCAACGACATGGCTATCGETG
CTCCAATCATCACCCACSACCACTCAAAACTUACCTCCCTEL
NGGACCCACNACCCAGTGEGECTAAGACCTTTANAANATTTT
TTTCTTTAATCTATGGGACTCAAATCAAACCATCAAAGTS
MANTTATTSACCTTCCTTCCTTCCTTCCTTCCITCCCTTES
TCCTTCTCTCCTTCTOTECTCCTCTCTCCTCTOCTCTECT
CTCITTCCTTCCTTCCTTCCTTTTTTICTTTITTCTCTTTICT
TCTTTATTTCTTGGGTCTCACTCTCATCACCCACCGCTAGA
CTCCACTCOCACAAAAATCTCCCCTCACTCCATCCTTTAC
TTCCCAGGCTCAGGCTCACCTGATCCTCACATCTTAGIIT
CCCAACTACCTCCCACTACACCCACCCACCACCATCCITA
GCTATTCTTTTCTATTTTTCCTAGACACAGGGTTTTGCTS
TCTTCCTCACCCTCOTOTCCAACCCCTACCGCTCAAATOAT
GTGCCCAACTCEGCCTCCCAAAGTGCTGGGATTACAGGCA
TGAACCGCZCATCCCTGGCCCTTGATTTTTCTTTTTAAGAA
ANNANTATCTACGAGTTTCTTAGACCCTATGTACATTATT
AATGAACAAAACATTAAACTCCAAATATTAAATACTAAGT
CTCGANGCGANTCTGANACACTTGTACTTCCAATTTTCTTTA
AATAATCCCAAATAGATCACAATTGCCCCATATCATAGAR
CAAACAATTCCCACTCAAAAAAARAAAATACCTTTTCTAAT
GTTTGAAAAATAAAGCTGTTITGACTTCTCAGGTCTTTTCS
TTTCTCAAATCACCAAATTCTCTCTCACTCCOTCCCTTTO
TGAGACACTGTACAAGGAGTTACAACACTACAGCTATAAT
CTGCAGTTGACCAGTTATAAACCTACAAAATGECCCCTGS
CCTCAGAGAGCTTCCASTCTAGATGACGAGCTSATCTAGA
CAGGTAAAAGCCTAACTAACCCTTTCTGTAAATAACTTCA
TCACCCCASTAAAACTOTCATCACCCAGCTCAATACCACCA
CCTCTGCCTGCAGATTTTTCTTGTTCTITGTTOTCATTGTT
CTTCTTCTTTTAACCTOCCAAGTCTTCTTCCTOCCTTTET
GCCTAGGTSTCACATACATCCTCCCACAGCTACSTCCTSTS
TCACCCCCTCAACACATACATCACTCAACCTAACCTTTAC
TTTCCACACCTCCACAUCCTICACACCTCTCCCCAAACAAA
GGGGGACATGACGGGACTCCATGCTTCAGAGCACCETTGT
TTAGGGCASGTTTIGCATTTACTCGAGCAGGCTEETTITGITT
AGAGAAGGCTTTTAGTGGCAACAAACCATGAAGACCAGAG
ANANGGANCTCACATTTATTCAGGGCCTACTSTCTCCANA

GTGTTTCATGTATATCTCATTGAATCTATACAGCCACCCT
CTTGTGCTATAATTT TGO TCTTTATANAGAGANNCACTS]
AGCTCAGATGACTTAAGTCCTCTCCTCAACACCAAAATGT
CAACAACTOATCCACCCTACACACAACCCCACAACTTICT
CACTCACACTACTCCATCCTICTACCATCACGATCACTITS
AAATTCTCCTCTCCACSTTCTCCACGATTTTICTASCACTSCS
ATCTCCAAAATCTGTTTTAAACTCTITATTTTTTTAATTA
TTATTAGTATTATTTTCACACTGAGCTCTIGCTCTATCACT
CAGGCTGCAGTCCACTSSTCCANATCTCAGCTCACTCCAAT
CTCCGCCTCCCAGGTTCAACCGATTTCGTGCITCACCITE
CCGAGTAGCTCCEGATTACACCCACCCACCACCACCCCLAL
CTAATTTTTGTATTTTTACTAGAAATCGGGTTTCACCATG
TTGGCCAGGCTCEGTCTCCAACTCCTCACCTCAACTCATCC
ACTCACCTCGCCCTCCCAAACTGCTCCGATTACACCTGTG
AGCCACCATGCCTGGGCTAAACTCTTTAAGT CTCTAGTAA
ATGCAGUTAGATTCAAATCCCUTGATAACCAAATTTTAAT
ACATCACCATTCACCACCACCTTTACTTITTATTTTICACAT
TGGCTCATTTTICTGCAGACCTTAGACCAAAGTTTCCTTITA
TCCTATCTOTCTACCTATCCAAACTTCTTTTAATTCTTIC

CAGATTTTAAAAGUGSTACCACCACATGGTTOTCTAGATC
ACACCTCTOTATTTACATCACACCTCTCTATCACCTAATT
GCTGTGAGTGCACTGCAGATCAGCACCATTTAGTTATATGT
CCTACCCAAATCTCCAACACACTTCATCTCTACTCTITOTC
GCTAGATTTGTCCATACTCTANGCARNTTGCTTACCTTCTC
TAGACATCAGTTTCCACATCTGAAAAATAAGAACGATGAGA
CTACACCOTTCTTATOAACAAATCACTTAATOICTTITTTAA
GCACGTTGCATCACATCTCCAACACACARAGICCTCAATA
CATTGAAGCTCTTAGCATTITCACGATGTTCCTETC TGS

CAATGCATGCTTTCTTTATTCTTCTCACAGTTSTCTGETA
ACAAGCTAATATGCTTCCACTTGACTTCCAGTOTACCETS
GTGTTAGAAACCGTTTCATCTCTTATTGTAAATTTCAGTG
CTTCTTCTTTITTATATTTCTCATCACTCTTCCACCASTT
GTTGACANTTCTTAGAGSTITGACTTTTAAATANTTACTT
ATTTTTTCTGATTGTGGTTCAGTTTAACTGAAGAATATECD
TCAGATTGTANCANANGCATTTTTTANANGGTATCACTTS
TGATCATTTATCTTTCTAAATTCTATTTTTAATACTGTITS
CACCAMAGTGATGCAGTGCTITACCATCACACCCTAATTTC
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ATGTGTTTTTCTATTTATCAAAATACTTTCATTETCATTT
ATTGGCGGTATACAAAGCTAAAATGTTATAAATGTCAAGTT
ATAAAATAAATATATGCTAATAAAATCCTGAGTTTITTETG
TTTCCT

PQBP1 NM_001032381.1 32
- TGCCTCCTGACCAGTAGTECACTTACTTTCAGGTTCCGGGA
CTGANGGCCTCCTTCGASACAAGGTCTCATTCSGTCTITTITS
GGAAGAGAGTCCTGTGGGCCCAGGTCTGTCTGCTATCAGT
TATGCCGCTGCCCGTTGCCCTGCAGNCCCGCTTECCCANG
AGAGGCATICTCAAATATCTCGAGCCTGAACTACALGAAD
ACATCATTSCCCACCACTATCACCATCATCCTITCCACTA
CGAGGCCACCACGTTGGACCCCCTACCACCAAGCTEGTAL
AAGGTGTTCGACCCTTOCTCCGGGCTCCCTTACTACTGGA
ATGCAGACACACACCTTGTATCCTGCECTCTCCCCACATGA
CCCCAACTCCCTGGTTACCAAATCGCCCAAGAACCTCAGA
AGCAGTAATGCAGATGUTCAAGAAAACTTGGAZCCECAGCT
ATGACAAGTCCCACAGGECCCATGACRAAGTCEGACCGCAG
CCATGAGAAACTAGACAGC CACCACAAGTCACACCGE
CGCCACCACAACTCTCACACCCATCCACACGCITCCCTATS
ACAAGGTAGACAGAGAGACACAGCGACACAGEEANCGEEA
TCGGGACTGCCCGTATGACAAGGCACACCGGEAACAGGSED

AAAGAACGGECCECCACCATCCCCGGGACGAGCTSCCTCCCT
ATCCCAAGAGCAAGAAGGCACTAAGCCGAAAGGATCAAGA
GTTAGACCCCATGGACICTACGCTCATACTCAGACCGCCCCC
CCCCCCACOTCCTCAACACCACTCCCCAACCISAATCACS
CCAAGACTSGCCCTGACACCACAGCALCTGGECCCCTCTIT
CCAGCAGCGGCCGTATCCATCCCTACGGGCUTGTECTCIGS
CCCAATCCACACCCCTCCCCAACCAACCACCATCATTSAA
GCTTCGGICTCCCTGECCCTCGGTTAANMTANANCCTTTC
TGGTGATCCTCCCCACCAANANNNNNANNANNNNMNNADNANN
AAAMAADAAAANARD

RAF1 NM_002880.3 33
- ACAATCCOACACCCCUTICCCTCOGCACCTCCITACCACT

GCACCGAGTCEAGGGUTICCTCGTCTCEGGUCEUCCEAGAS
TCTTAATCGCCCGUGCTTCCCCCGCCATCTTAGATCGEGSE
GAGTANGAGGAANCGATTCTGAGGCEGGAACGCCTTICT
GCTGCCTTTTITGGGICCCCAARAGCCTCACGTITCCCCGES
CTTTGGGGCGCCTGCCUTCACGCGCCEAGCGIGTTTIGSTA
CGATGCGGEGECTGCTCGCECCTCCCTCCCCTGCECCTEESE
CACCCCCIZOAATCTCACCCCCTCCCCCTCCCTIACCCOET
GCGGGGAGGACCAGCEEECCAGAAGCTGCCGICCAATGAT
ACCACCTTOCCCCOGOCTCCCTCCCTCACCTTTAACAATT
GTTTAAGCTGCATCAATGCCACCACATACAGGGACCTTGEA
AGACGATCAGCAATGGETTTTCGATTCAAAGATGCCCETGTT
TGATGCGCTCCACCTCCATCTCTCCTACAATACTTCAGCAS
TTTGGCTATCACCGCCGECCATCAGATGATGECAAACTCA
CACATCCTTCTAACACAACCAACACTATCCCTOTTITTITT
GCCGAACAAGCAAAGAACACTGGTCAATGTGCGAAATGEA
ATCACCTTOCATCACTSCCTTATCAAACCACTCAACCTCA
GGGGCCTECANCCAGAGTCCTGTGCACTGTTCACACTTICT
CCACGAACACAAAGGTAAAAAAGCACCCTTAGATTCGAAT
ACTGATGCTGCCETCTTTGATTGGAGAAGAACTTCAAGTAG
ATTTCCTGGATCATGTTCCCCTCACAACACACAACTTTGTE
TCCOAACACCTTCCTCAACCTTCCCTTCTCTCACATCTICT
CAGAAATTCCTCCTCAATCCATTTCCATGTCAGACTTETS
CCTACAAATTTCATCAUCACTCTACCACCAAASTACCTAC
TATGTGTGTGCACTGGAGTAACATCACACAACTCTTATTS
TTTCCAAATTCCACTATTCCTCATACTCGCACTECCAGTAT
TACCTTCTTTCACTATSCCTCGTATCCGAGASTCTCTITS
CAGGATGCCTCTITAGTTCTCAGCACACATATTCTACATCT
CACGCCTTCACCTTTANCACCTCCACTCCCTCATCTGANG
GTTCCCTCTCCCAGAGGCACAGGTCCACATCCACACCTAA
TCTCCACATCCTCACCACCACCCTCCCTCTCSACACCATS
ATGATTGAGGATGCAATTCCAAGTCACAGCGAATCAGCCT
CACCTTCASCCCTCTCCACTACCCCCAACAATCTCACTCC
AACAGGUTGGTCACAGCCCAAAACCCCCGTGCCACCATAA
AGAGAGUGGGCACCAGTATCTGGGACCCAGGAGARAMNCA
ARATTARACCTCATRAACACAGAGATTCAACSTATTATTS
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GGARATAGAACCCAGTGAACTGATGCTGTCCAZTCCGATT
GGGTCAGGCTCTTITTCOANCTGTTTATANGGETAMATGET
ACGGAGATSTTCCAGTARACATCCTAAAGGTTITCCACCE
MANCCCCASAGCAATTCCACCCCTTCACGANTSACCETGEET
GITCTGCGECAAAACACGGCATGTGAACATTCTGCTTTTCA
TCCCCTACATCACAAATCACAACCTCCCAATTIOTCACCT

GTGGTGCGAGCECAGCAGCCTCTACAAACACCTCCATGTC
CAGGAGACZCAACTTTCAGATCTTCCACCTAATTCGACATTS
CCCGGCAGACCCECTCAGGCAATGGACTATTTGCATCCAAA
GAARCATCATCCATAGAGACATGAAATCCAACAATATATTT
CTCCATGANGCCTTANCACTCANMNTTGCAGATTTTGSTT

TGGCAACAGTAAAGTCACCGCTGGAGTCGTTCTCACGCAGET
TCANCAMACCTACTGGUTCTCETCCTCTCGATGECCCCAGAG
GTGATCCGAATCCAGGATAACAACCCATTCAGTTTCCAG

CCCATCTCTACTCCTATOCCATCOTATTCTATOAACTOAT

CAGATCATCTTICATGGTGCECCGAGCEATATGIITCCCIAG
ATCTTAGTAACCTATATAACAACTGCCCCAAAGCAATGAA
GAGGCTGGETAGCTGACTGTCTGAAGARAAGTAAACCAAGAG
ACCCCTCTTTTTCCCCASATCCTCTCTTCCATTCACCTOD
TCCAACACTCICTACTGAACATCAACCGGAGTGCTTCIGA
GCCATCCTTGCATCGGGCACCCCACACTGAGGATATCAAT
GCTTGCACGCTCACCACGTCCCCGACCCTGCCTETCTICT
AGTTGACTTTCGCACCTGTCTTCAGGCTGCCAGGCCAGGAG
GAGAAGCCAGCAGGCACCACTTTTCTCCTCCOITTTCTECA
GAGGCAGAACACATGTTTTCAGAGAACCTGCTGCTAAGGA
CCTTCTACACTCCTCACACCCCCTTAACTTCATCTTCECT
TCTTTTCTATCCCTTTSECCCCTGCEAGAMGEANCCCATT
TGCAGTGITGETGTGTCCTECTCCCTCCCCACATTCCICA
TCCTCAACSTCCCACCCTTCTICTACATCCCCAASTCCATIT
TGATGGTAGTACAARAAGCACGGGCCCAGCCICALCTGTT
GGCTACATGACTATTTAGACCAAGTAAGGTAGCACCCAGT
CCAGCCCTGATCTGCASACACATGCCATTTTOCAATCAS
CTTCTGGAGGAATGCATSTCACAGGCCGGACTTTCTTCAG
AGAGTGGTECAGCGCCAGACATTTTCCACATAAGCCACCA
ANCAGCCCAGCACTGCCCACACTCTCCCCGCLZCANGEAS
CCTGCTTTGGTACTATGGAACTTTTCTTAGGGEGACACETS
CTCCTTTCACACCTTCTAACCTCTCCACTCCATTCCCATS
GTTTTCCAGGCAAGGCACTCCEGUCAATCCGCATCTCAGES
CTCTCAGGGACCAGTCTTCCATCATCCTGAATTTTCTITT
CCACCACCTCCCCCTATCCCCCCCCCCCCCATICCCATCT
TTGTTTCTCTAACAAACAAACAAACAAACAGCCTTCTTTS
TCTACTCACATCATCTOTATACAACCAACCCATCAATACA
GGTTITTCTTGATGATTTGCCETTTTAATTTITGTTTTITATTS
CACCTGACAAARATACAGTTATCTGATCGTCCOTCAATTAT
GTTATTTTAATANANTANATTANATTTAGGTGTANANANN
AAARARDAARD

RNF41 NM_001242826.1 34
- CATGTCCCAGCECTATTSCCCCCGCCCGTTCGANATANCTS
GGGTTCAGGACCAGGGATCCTGGTACAGATAAAAATGTGA
CAACCCATSCACCACTOTOCCACCACTCCCCACATTACTCT

GATTGTGACATCACATTCATCCCCTCCGCGATGCACCTITG
TCACTGGGAACCAATACTCACTCGGACAATAGCCAACAAG
ATGGGTTACTCCCGAGAATCTCTTCACTGGCACTCGACTEGA
GGCATCAGGGECTTGGAGCCTTGTGAACAGGGAACCTGES
CCCCAACACTTCGAAGGACCTGGGTTTCAGTGATCAGACA
TGCCGGTATGATCTANCCCCTTTCCACCGGGATSTTCACGA
AGATCTTATCTCCCCTATTTCCAGTCCAGTCTTCCAGGAS
CCACTACACCCACCTCATTCTCAACATCCTTTCTCCARLS
CCTGCATCACCCAGTGETTCTCTCACCANCAGACATGTCC
AGTGGACCETACTGTTGTCACGGTCCCCCATITCCCCICA
GTACCTCGGATCATGCEGCAACATGTTCTCAAAGCTCCAGA
TTGCCTGTGACAACGUTGTETTCGGCTGTAGTGCCETIGT
CCCCCTTOACAACCTCATCTCTCACCTCACCOACTCTOAD
CACANCCCCANCCGGCITCTCACCTCTGANCASCECCTETS
GCCTGGAGATCCCCAAAGATCAGCTCCCCAATCATAATTG
CATTANGCACCTGUGCTCACTGGTACAGCAGCACCAGACA
CGCATCGCAGACCTGGAGAACACGTCAGCTGAACACARAAT
ACCACCTOOCCCACCACAACCCAGCACATCCASCTCCTAAA
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GGCATACATGCCTGCAATCCCCAGTCTCAACTZCAACTTT
CAGAACCTGGACGAGACAATTGAATACAACGAGATCCTAG
AGTGGGTGAACTCCCTTCACCCAGCAAGAGTGACCCGETS
GGGAGGGATGATCTCGACTCCTGATCCTGTGCTCCAGGLT
GTAATCAAGCCCTCCCTGCTCGAGACTGGCTGTCCTGETT
CTATTCTCAACCACCTOATTCAAAATCCCCACSACCCTAS
CTGGCCCCAGECTCTGGOCACACTACAGACTAGACAGATS
ANCCGACGCTACTATGAGANCTACGTCGCCANGCECATCC
CTGGCAAGCAGCCCTGTTETCCTGATCCCCTGTGACAACCA
GCACATGEGGCATGACATCGETGCAACAGCCAGECCTTGTE
ATCATATTTGCCCATGGCCTCGAAGACATATAACACAALT
CCACTCCCTATCACCAACACATCCAAATCACAAAATCCCA
TCACTCCAGCACCTGGGACCTGAGTCCTACCCACCATTICT
TAATACTGTGCCTTATACCTCAGCCACACATITCCCTEED
CTTCTGGCACTCANGGGCCTTGGGGETAGTTTSCTCAGCCT
TTCAGGTGGGAAACCCAGATTTCCTCCCTTTGCCATATTC
CCCTANAATCTCTATANTTATCACTCTGGGTGCCANNGT
CCCCACCTCCATCCATTTTCCTGCTTAGGGTCCCTEGTITC
CACTTATTTTCACAAAUCACAAACACATTICAATTTCCITS
GAGGATCAGGACAGAGGAAGCAATCTCTAATCGTCCCTICT
CCTCCAAAACCACCCAATCACACCACTCACCICTCTTCAC
TCTAAGCAGCACACATCCTCAAGAAATGGTAAGCCTGGAG
CCAAATCTCTAGAAATAACTAGTGACCCCGTTAATTGGED
ATCACTCATCCCCCTTASCCAAACACTCCACCTCTICTICC
AAGCAGTATCCCTGTTCAGCCCCACCTTAAAGSTCTAGGCA
CCCACTCCOTCTACCASTATCCAGCTTCCCATACTCAAMA
TTTCCAGATGACCTCTTCTTITCCTACAAGTTTTCATAATT
ACCCAATOCCACCCTTTACCCTAGCCCTTAATITCTTICS
GGTTGATGTGTTTAGCANCANGCTACTCCTAGCTTTTGET
ARAATATGGTTCGCACTGCCTCTTGTCGCACAGCCCATAA
TTGTTCCATAGCACCCTTCTCTAGCCCTGTIGACTCTAGTITA
GTTACTTTGATAATTTTCTITGGCCATTGTTTSTTTATAT
TTCACAAACTCCACCTACTCCCCCCCCCCCTCTTTITITITT
AAGAATGGICTCATCATGCCTATCTCAGCCACATTICTTGS
CANTTTAATTTATTTACTTCCTTTTTTITTITTTTTAAGAND
GCCAAAAAAGAAAAADAAATCAAACTTCAAACTTTTCTTITT
CATCTTCCTATTCTCOOCCTTCTCCATACCCTOSCCACATO
GATGGGGGTGTCTTTITATATTTTTTCCTTTTCACCACAAT
CTTTCOCTTTAATATACCAACACCCAAGCCASTCCTCOES
TCGAACTTACGATATCTGUCCCANMCCTCTGTANCCCCAAL
TGAAATGAGGACCTTCCTCTCTTCCTCTGAAGSATATGAC
AGTCCAGCATCCATGCUTCTCCCCTCTGGAAAAATTTICT
CCTAGCCIZTTCCAGGGCCTTATCATAAAACTCTCCATTTA
CAGTATTCATTITTIGAAGSCANCTCCCCCTTCICCAAGTTT
CCTTGGAGCTCTATAGCTCCCTTCTAAGCTTCACCATGCA
ANTCAGANMATTITATCTOTAAGTACACGCTGTECCCTGTIC
TCACCCACACCCCCCTGECCACTTCACTTCCATTTCALS

TACCTGGGGTATACCTTGATCCCTACAGTGACZTCCCAGAG
TAACACAAUCCCACACATAATACCTCTCATTATTTITAATA
TGGAGGTGGGACTGTGETTCCAGATACAAAGECTCCTICS
CACCATCTANTCGCTTCCTCTCAGAATTTTATTCCAGSS

AGCTTGCTGCACGTCTGGCTAGTTGCATCATSGCTCCAL

GGGATTGGGGTCGRARAGCTTCAGGGCAGTAGESTTCCAGT
TCTGGGACATTCTGCTCACCAATTTCAARACGCTCCTATA
CTTACTCTGGTTACTACATTITCTTCCACTCCECTTITCCCC
TACCTGCCTTAACCAAGGCTCATACTCTCCTSTCCTTACC
CTCAGATGGACCCAGGAACCTCAGTCAAAGGCTTCCCTAL

CCTTTGCACTACTGTCTCTCCAGGTTCCTGGTTCTCTTIST
ATGTGCTGTTCCATGETGTTCACTGCACTAATAATAAACT
TTTTACTCAACTCTCTAAATTCTTCACCATTACTCCCTTT
CTTGAGAAGGTTTCCCCTCTCGCTTTTCCCTTTCTCTCACTS
TTAATTCCCTTTCTTCCTTACTTTGTITACCTACCCTTATC
TTAGTGCTAACTTCTCTTTCAGGAGCATGTCTGCCAGTAG
TGTGCACTTCACAGCTGCTTITCCCATCTACCCTCCTGCAT
TCTTCCCTOCTATCTCOTCTTCTCTACCAGCTAAACCTTT
CTACTCATCTCAACTCTCTCCTTCCCACCCTITCCCTTTA
TCCTAAATTCCATGTCTTCCCTGAGTCGTCCTGACTTTTT
GGGATAATTTCTACAGAAGATATGTATATATCTTTTTCC

TTGTCCCACAACCAACTTTCCTTTACGAATCTAGAATTICT
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TTGCAGGCAGACAAGTUCTCTACCTCCCAGTGTTTCCTAGTY
TAAGAACGTAAATGTGAGCACGGAAATGTACTTCCAGAGS
TTTCATAATTATTTACTTATAAAAATAGTCTTCATAGCCS
GGCGCGGTGGCTCACGTCTCTAATCCCAGCASTTTCGGAS
GCCGAGGTEGETGGATCACAAGCTCACGAGTTCCACATCAN
TCCTGGCTAACACAGTGAAACCCCGTCTCTACTAAAAATA
CANANAATTACCCGGGCSTCECTGGCACGCACITCTAGTCT
CAGCTACTTAGCAGGCTGAGCCCAGGACAATGGZCTCAACT
CGGGAGGCAGACCTTSCACTCAGCACAGATTESCCCACTS
CATTCCAGCCTCGGCGACACAGCAACCCTCCGTCTAAAAA
AAAMAAAAAAARADARAACTCTTCATACCCCCSSCACCITS
GCTCACGTCTCTAATCCCACCACTTTCGGAGECCAAGGTS
GGTGGATZACAACGTCAGCACATCGACACCATZCTCGETA
ACATGGTSAMNCCCTSTCTCTACTANANMTATAMTANT
TAGCCGGACACCCGCCTGTCCTCCCACCTACTCACCAGETS
TGAGGCAGGACAATGOTOTCAACCTCEGAGGCGCACCTTS
CAGTGAGCTGACATCACZGCCACUTGCACTCCAGCCTEGGCA
ACANCAGCANGNACTCCSTCTCANMAANNNANNANANANANNNG
CAGTCTTCATAAGTATTTCCTGCTACCTTTCCCTCTCATA
ACAAAAATCATACCCACACATCCOTCCCACCCCACTATCAT
CCCAGCTCCTTCGAAGGCTAAGGCACAAGAAT CCCTTGAA
CCTCCCACOTCCACCTTCCACTCACCTCACATCATCCCALC
TGCACTCCAGCCTGGTGACACAGCAACAGCCTGTCTCAAA
AAAAAAAAANCAAAACAAAACAAAAACCCATATCTTITTCC
CCTCCCACAACTTTGTTTTAAATTTCAGCATTTATCATST
ACCTCATOTAAACCTAATACTACTCTTCATACTCTACTCS
CTTGAMNANANNNANNNNNCCCATTTCTGTGCTGACTCTSE
GCTTCTATGCACACAAGGTATGTTTATAAAATACTCATAA
GCATGTCACACTATAGAGCATAAGACCCAATSTATCTATC
CTACTCACATTACCACTOCTITTTCCCCCCTTAAACTCCTT
TANANTTACTTITTACGANCTTCCTGCTCATTCTTCTCANTS
TTATGAATGGTCTCATATTCTCCTTTTACAGAACATACGA
TTTTTAGAANCANATATTCATTGANTCTCTGCCCTCTGAG
ATACTCACTACAGTGAACATCAGGACCCTTATGTACCAAA
ATCCCACCTACCTCCAAACAACTTACTCCCTAATCCACAT
CANTATATANTANGGCATCATANMTCTGCTANGTCCATTT
ACTAGTAATATCTGAGCTAACGACGATAAAGETCCTGATT
CTGATGGGTATCAGGAAACGGCTTTTCAGGAAGTCTTACTT
CTTATACCTCACACCTCACCAAACTACACCTTACAACTCC
ACTGCCTGCTTTTGTAAAAAACTTTATTGGAATACAGTTA
TGCCCACTTGTTTATA

RSF1 NM_016578.3 35
GATCCGCAGAGEAGCCCACTTGAGACCGLCTCCTETCGTE
TGTRAAGGTTECCTTGICATCCCTCGCCACCECARCTTCCT
CCCCCCOCCCATCECCTCCTCCTCCATCOTCCACTTCARA
ATGGCBACEGCEGOGECACCEGCEGCEGTEATEECTCCTE

GGGCTGCCCCEGTTCETCGCCCCANCTTCGCCETACTITS
TCCTTCTTGCAGCGCTACCCEGCCGCTGCTAGACCTGECT
AGTTGCCGTTCCCTEASCTCGAGCCCGTGCTSCACGTET
GCCGECGLACCTCGGCAACCGAGAACTACCAAAACAATT
GCTGGAGCTCCATTTGAACCTGATCGACGRAAATTCCCAAA
TCTGTTACTGCAGACAGATCCGAAAAATATTTGATCAAGA
TATCCCAASACTTTAACACTACCTCCCCATCITACATIS

GCAAGAAGGGCTATCTTGAAATGAGTCTTGAATGCAAALTA
GCACTCTTAAACTACCTCTCTGAGTCTCAGTTTCGATGACA
ATCTCAAATTCANGAATATTATTANTCAGGCASSATCCCG)

TACTATGCGTCTCCAGCCAATTGGTCCAGACAAACGATGEE
CTCATGTACTCCTACCANTTCGATCANGATCACANTGTCA
GAATGTACATACAAGAACAACATGATCAAGATGCCTCTTS
ATGGAAATGCATTGTCAGAAATCGAAACGAGTTCCCTGASG
ACTCTTGCACTCCTGAAAGCCACAAATTGATCCTCTACTAT
TCAAAAACTCTACCCAACAACACAACTCTTICTCCCCAAAD
TCCCAGCTTAGCAGGATGCACCAGACTAAAAAAGACCAAGAA
ACACCTAAACAACACUAACACAAACAAACTCAAAACATOA
AMNNGCTGASGSACCAGCCTATCCATTTACAMANCCCTTCTAL
AGCCAATGTTCTAGAAGACACTACTCTGAAAAAACAAAAR
GCANGATGANNNCGANCTTCTCANNCTCCCAGTCATAGTGA
AGCTAGAAAAACCTTTGCCACAAAATCAAGAARAAAAGAT
TATCAAACAACAAACTCATTICCTTCAACCAAAATCTCAAA
CCCATTANAGTTGAGGCTGANCGANTCTAGAGCACATCITA

ANCAATATOAANACTA DN TRAAARA RO AT TR N TTR

aQQ

Qo
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GCCTGAAAGGATCGAATTTCCTGGCAATATTAAATCTTCT
CACGAAATTACTGAGAAATCTACTCAAGAAACTCACAAAC
TTAAAAATGACCAGCAGGCCAAGATACCACTAAAAARMACG
AGAAATTAAACTGAGTGATCATTTTCACAGTCCACTCAAG
GGACCTTTSTCTAMATCACTTACTCCANCAMMNCACTTTT
TGAAAGATGAAATAAAATAACAGGAACAGACTTCTAAAAG
CATCTCTACANTCACTSCTITGGCGTCATGANSSCANNCAS
CTGGTAAATGCAGAAGTTACTGATGCGAAAGGGTACCTCCAA
ATTTTAACACACAACCAATACACACAAACTTTTATCACAT
AAAGGAAGAGAGCTATAGCCCCTCTAAGGACAGAAATATC
ATCACGGAGGCAAATGGAACAGAGTCCTTAAATTCTGTCA
TAACAAGTATCAAAACAGCTCAGCTTCAGAAAGARACAGTC
CCCTTTGAGGAAAGATGCACATAGTTCAATATCACTCTTA
GCAGATCCATACTCAAAAACCACAAATAGAGGAACCCGATC
CTCCAGAAATCCAAACTTCTCTTGATTCTTCTSACATGET
AAAACATCTCTCTTCAAAAACTCCTTITATCTTCCACCTAS
TCGTGTACCATCAAAGGTCAAGAGAACTCTCICAAAATTA
ACAACCATAACCCCCCACCAATCCTACAATCTCTICAAAA
GTTAGAGAAGTCCARAAACACTTTTCTTGATAACCACGCA
CAAAGATTGACTCCAATACCAGAAGAAGTTCCAAACGAGTA
CTCTAGAGTCACAARAGUCTCGCTCTCCTGAGGCACCTGA
AACTTCTCCACCATCTAATATCATTCACCACTGTCGAGAAA
CTACCCTCACAAAANCAACTCCTACAATCCCATACTACAA
CTACTGTTSGCTCGCCCASTCTCTCAAAAANAGTASACCTAGA
AACCCTAAAACACCATTCTCACTTCACAAACISTACAAATS
CATAATCTGGACAATSCCCACACCTCTGGUATACACGAST
CTTCTCATACAAACCCTITCTATCCAAAAAACCAAATTCAA
ATATAACTTCCTTCCTOAACAACAAACCACTCCCTCACAA
AATACAGAGATAACCTCTCAAAGGCACAAAGAGCCGCATCA
MAATTAACANATCAGGATATCANGTCGCANMANGANCCCOGA
TTCTCCCCCCAAAGTTCTACAACCACAAAACAACCAAGAG
MANCGACACGANANCGANSACCACANANCANTCTSCCTCETA

CTTTAAGAAGATCTCCAACGAATATCTAGACCCACTCCAAA
AGTGGCTGAGAT CAGAGATCAGANNCCTGATAANAANNAGA
GGGGAAGGAGAAGATGAGCTCGAAGAAGAGTCAACAGITT
TGCAMNANCTCACAANNNCCANATTT TCANMNAT CAGH
GAAAGATACAAATTCTAAACTAAGCAAGGTAAARCCCAAA
CCCAAACTTCCATCCACTCCTTCTCCCACACISTCCCATAT
GGAAATATTCCAGCAATGATCAAAGTCAAGGGTCTCGIAG
TGAANMMATCATCTGCAGCTICAGANCGAGGAGCANCANANG
GCAAAGTGAAGAAGCCATCCTAGCAGATGATGATCAACCAT
GCAAAAAATGTCGCCTTCCAAACCATCCTGAGCTAATTCT
TCTGTGTSCACTCTITGCGATACTGGATACCATACTCCCTEE
CTTCCCCCTCCTCTCATOATCATCCCACATCOACAATIC

TCTGCCCACCTTGCCAACATAAACTCCTCTGTGAAAAATT
AGAGGAACAGTTGCAGGCATTTGGATCTTGCCTTAAAGAAS
MANGAGCGTGCCGANTGANCANANAGNANCGCTTSCTICTATS
TTGGTATZAGTATTGAAAACATCATTCCTCCAZAACAGES
AGACTTTTCTCAAGATCANCANGANNAGAANNNACATTCN
AAAAARTCCAAAGCAAACTTCCTTGAAAGGAGSTCAACAA
CAARCAAGCOAAATCTATAACCTACACATTTCATIACTTTC

TCAAGCAATTCATGAAGCTATTGAACATGACATCAAAGAA
GCCGATGGAGCAGGAGTTCCCCGAGCAAAAGATATCTECA
CCATCACAGGTCATCOTGCCAAAGACATCTCTACTATTITT
GCGATGAAGAAACAANACAAAATAAACCACCCIACACGGER
CCTCCTCCTCCAACCAACAAACCCCCCCCATTAAATCATS
TGCGACAGTGCATAGCAACCTCGCATGAACAAGAGACCCAGGA
TCAATTCAACATCACTCATCCATCTCAACATIACTTITOTT
CTGTCTGATGAAAACTCACATGAAACTGAAGAACATCCGD
CATCTAATGATCACAGTGACACTGACTTTTGTACCCGTAG
ACTGAGGCGACACCCCTCTCCGCCANTGAGGTACNCCAGS
CGTTTGCGAACAAAGACCCCAAAGAARAARATATTCCGATG
ATGATGAAGACCAGGAATCTCAGGACAATAGTACACATTC
TGARAGTGACTTCAGTGATCATTTTACTGATSATTTTGTA
CAAACTCOOCCAACCCOCUTCAACCACAAATCATAAAATAT
AAATTAACTACAAAGAAGACTCAGAAAGTGACGCTTCCCA
CAACACTTTCCCACCTOOTAAACARATARCCTCACTACAC
AAGCGAAGACTTTCCAGUTCAGAGACTGAAGAGACCTATT
TGTCCAAGAACTCTGAAGATCATGACCTAGCTAAACAATC
AAAGCGGTCACTTCGAAACCCGGGCCCAAGCACACACGAL
TATTCAGAAGCAGATGAGCACGAGGACGAAGAGCAAGEGTA
ANCCATCCCGCAMCGECTACACCGCATTGAGACCCATSGA
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GGAGGAGAGTTCTGACAATCCTCATCCAGATECAAATCAG
CCTGCCCSTGACAGCTCAGCCTAGGGTCCTGCCCTCAGAAT
AACAGAGCACCAAGAAGICCTACCGCATAGAAACTCATGA
GCGAAGAGCACTTTGANMATCTAGGCANAGTGEGCACCICA
TTGGACTATAGCCTTAGTGCACTTACCTTCAACCAATGGAC
AGAGCCCTGGCANMGTCATTCAGAACTTGATTGCCANGTT
TACTGAGAAGTCTCAGACCCCCAAGEACAACAGCACAGCT
AGTGCAAGCCTAGCCTCCAATGGGACAAGTGETCCCCAGS
ACCCACCATSCACCACAACACCACCAACATCASTTTITTCAS
AGTGACTGACCTTGTTGATTATGTCTCTAACAGTCAACAG
TTATAAGACTTITITTITCCATTTTITCTCCTAATTTATTICA
CGGTAGCTCTCACACCAGCCCGUCACTTATTAAAACCTGT
TTAATTTTTCCTAGAAAACTCCACTACAGAATGACTTTTA
GAAGAAAAATTTCAACAAATCCTGAACTCTTTCTCTGAAG
TCACCACTTCTCAACTTTCAACATAAATAATTOCTCTARA
TTCCTTTTGATTTTCTTTTTICCAGGTTCATGGTCCTTGET
AATTTCATTCATCCAAAAAAATCTTATTATAATAACAACA

AACATTTGTATATTTTTCACTTTATATTTCCTSACCTITS
CTCACTTTCTCAAAAASCCTCCATCAAAATCCATTCCCAA
TCTGTGAGGGCCCAAAACACAATTTACGGGTGGCTCAAAG
CACTTGTGUTTITAGCTTTTICATATTAANTATATATTATA
TTTAAACATTCATGGCATACATGATCATTTACACACAATT
TANANGTTCANCTCTOTACTCTTACACTTTGASAATTSTA
CATAACATCATACATAASTCATTTACTAACASCCTITTOTS
AAATGAACTTCTTTACTATTCGAGATAACCACACTTAATA
AAGAAGAGACAGCTGAAAGTACCATCATAATTAACCTAAAT
TTTTGTTATAGCCAGAGTTTICTTGTTTAAAAAAAAATAAARN
TCATCTGANNACCANNAD

RTN2 NM_005619.4 36
- CGCGCGCTGCACTGCOTTCCCCACCTCGGCCICCCCTGTT
CCCOCCCASCCCACCACTACCGCGCCCOCOCCOCCCOlio
CGGLCGGCEECEECTGEAGCACCCUGCCAGGAGGALCCEED
GAGANTGGCACCGEECETUETCEGGECGCEGUGGAGATCEAGTS
CCCGCGATCCCCGGCTTACCCUGGCACAGCCEEACTGSESET
CCCCCTCCCCATCCACSSCCCCACCCCCCCCATICCCCATS
TCCTGCCEETCTTCGCCCACTGCANNCANGCTCCETCTAL
ACCCTCCTCAACTCCTOATTCCACACAACCATOCAACTAT
GACTCTGATTTTCGAGAGCTCCACACAGCCCEGCAATTCT
CAGAGGAGGACCAGGAGGACACCACCTCGCAGGACTGGEG
CACCCCCTGGEAGCTGACCTITCTCCTACATCGOCTTITGAT
CCTCGTACTSGCCTCCOSGCCCCOCACCCATTIAACTEICE
CECOCCCTCCCCCCCASTUCCCOCTCACTCTCOOAACCACT
AGACCAGCACCCTCAGCCCACCCTGCEECGACAGCTTGGAS
AGCATCCCCAGCCTGAGCCAATCCCCEGAGCITCCACGAT
GGGGTGATCCTEACACCGCECCTCCATCCGAGCCCCCTICT
GGAAGACCTGACGCTTCGCETTGGACCATCTGEECTCEETG
GCCCGGGOANCCCGATCCCCCCGAGCGNACTCTTCCACCAGT!
GCTCCACCCCCCTGGAAGACCAAGAACCCCAAGAACCCAA
CACATTCCAGACACCACSAACCTCCCCAACAACTCCACCTA
CGACTCCGACTTGCTCAGCCCTCATCCCCCGAGCTCTTGA
CTCCCCAGUTCAGTCOGGCETCTGGCACACCITACGCRIGS
TACTCCGTCCCCATCCCGATCGCGACATTCGAACTCTESES
CCCGAAGAGCCATTGOTGCAAGAGGAAGRAAAGCACTGES
GGCCACTGEACCCAGNAGCCACTANGCCEGACAGTCCCTEGA
TAGCACGGACCAATTAGAATTCACGCTGGAGITCACCOCTT
CTAGGCAACAGCTATCCANTCCTTAMCACATCATTCCTTT
GGCTGTTTACAAGACGSGTTCCAATTTTGGAATTCTCCICC
ACCTCTCTOCACACCTCATTCCCTCCCTCCAAATSCCCCCCC
ACCCCCCCTACTCCTGTCCTCUGGGTITCTACTGAACTGSES
CANANTCCCCCAGANGCACCCGTGTCCCCAGICTCTCALT
CGGAGCCGATATGGGGAGTAAAGTGCCGGACCTCCTGTAC
TGGAAGGATACCAGGACGTCAGGAGTCGTCTTCACAGEST
TGATGGTCTCCCTCCTCTCCCTCCTCCACTTTAGCATCG
GTCCGTGECCECGCACTTCCCTCTGTTGCTGITCTCCGET
ACCATCTCTCTCAGGSGTTTACCGCANACTGCTSCACGICS
TGCACCGGEEGECATGGAGCCAACCCTTITCCAGGCCTATTT
GGATGTGGACCTCACCCTCACTCGGCAGCAGATCCAATGET
TTGTCCCACCACATCACCTCCCGCECTCEGTCTIGCECEGICA
CGCAGCTGUGCCACTTOTTCCTGGTACAAGATTTCETGGA
TTCCCTCAAGCTGGCCCTCCTCTTCTACATCTTCACCTTS

A AT A AR AR R T AT AR S AT TR e e
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SGEIGCUATCTTCARTCUT T TCACT U I TC T AT TUITES
CACTGATTSGICTATTCACCATCCCCCTGCTETACCGSEN
GCACCAGGCTCAGATCGACCAATATCTGGGGTTCCTGACT
MANTCAGTTCACCCACATCAMGCTANCATCCOACCTANAN
TCCCAGGGACCEGAGCIITCCCCTCTCCAGCAGCCCCAGT

I
S
>

CTCCCGATCCANNGCCANACCCCGANTCAGANSSCTCTIT S
TGCCCGCAGGACGCCTGCCCCCAGCCCCOGCAGCCCTCTG
GCCCCCTCCATCTICTTGTCCCTTCCCACCCACCCCCCTCC
TCGGCCCGAGCCTTTTCCCCETGGGTCTCAGGATCACTES
CACTAGGGACTCTGCGCTAATTACCTCAGCGACCACGACT
ACATTTCCCAACACCTTCTCCTCCACCACTCCACCAAATA
CGAGGCACZCTTCGCCGCGECECUCTGCTGGGACTTCTAGTT
GCCTAGACAGCCCACCACCCTGCACTTCCGGACCCECCEL
TGGAGGCGUCETGAGGCETTCGTGTCTCCTGGATCCTACT
ACCCCCAACCCCCCOCOCTTTCCATCCCCCCCASCCCATTT
CTGAGCTTGGATTTACACTCTAATAAAGACTICTCTGGAR
AACCCGAG

SMARCD3 {NM_001003801.1 37

AGCGCACCACTCACACCUISACACTTCCACCAAAAAAAANTTTC
AGAAAAGGGAAAGARAGACCAAGAGACAGAGAGACTGAGA
GGAGCCGTITGNACCCCAZCCCCATGGCCGCGGATEANGTTS
CCGGAGGGGCECGCAAAGCCACGAARAGCAAACTTTTTGA
CTTTCTGCTCCATGGEGTCCCCCCCCEGATGICETCTEE:
GCCCGGATGCCCCACTAGCECGCGCCCATGGEECCCCCEEE
CCTCCCCOTACATCCOCACCCCCOCCCTCGCCAZCCCGECT
GGCCCeCse ATGEACCCCGCCCCECAAGCGACCAGLS
CCCCCGCICGECCAGAGTCCACGCACACAGCCAGECCCAGTS
CGGETGCCTACCECCL GCCECGGAGCCGCAGTGCCAAGAL
GAGGAAGATGCCTGACAAAATCCTCCCTCAAAGCATTIGS
GAGCTGGTCCCCGAGTICCACGCTTACATGGACCTCTTGS
CATTTGACAGCAAACTGOATCAAACCATCATSCCCAAGTS
CCTCCACATCCACCACCCTCTCAACACGCCCATCAACGTAA
AAGCGGAAGCTCCGACTCTATATCTCCAACACTTTTAACT
CTGCGAAGCCTCATGOTGACCATTCCCACGGTACCATTEE
CTCCTGGGAGCTACGGETCCAGGGGCAAGCTCCTCCATGAT
CCCACCAAACACAACCOCAACTTCTCTTCTTTCTTCAACA
GITTGGTCATCCAGCTGEACAAAGATCTTTATGCCCCTGA
CAACCACCTCCTTGAGTGGCATCGGACACCCAZCACCTAG
CAGACGGACGCCTTCCASCTCANMCCCCCTGESCEACCTSA
GTGTGCGETGCACGCTGCTCCTCATCCTGGACTACCAGET
TCCCCAGTTCANACTGGATCCCCGCCTAGCCCGECTGLTS
GGGCTGCACACACAGAGCCECTCAGCCATTGTSCAGGICTE
TGTGGCAGTATCTGAAGACCAACAGCECTGCAGGACTCICA
TGACAAGGAATACATCAATCCGGACAAGTATTTCCAGCAG
ATTTTTCATTCTCCCTOOCTCAACTTTTICTCASATTCCCT
AGCGCCTCACACCCCTGCTATTGCCCCCTGACZCAATTGT
CATCAACCATCTCATCASCCTCCACCCTTICASACCACAAS
AAGACGGUGTCCTATGACATTGACGTCGAGGTSCACGAGT
CATTAAACOCCCACATOACCAGCTTCCTCCTATCCACOOT
CANCCAGCAGCAGATCAGTCCTCTGCACAGTAACATCCAT
GAGACGATTGACTCCATAAACCAGCTCAAGATZCACAGGS
ACTTCATGCTAAGCTTCTCCAGAGACCCCAAAGCCTATGT
CCARGACCTGCTCCGITCCCAGAGCCCGGACITCAAGSETS
ATCACACATCTACCCOTSCAACCCTCAACACCATSCCCCITS
CTGAGTTCTACCACCAGUCCTGGTCCCAGGAGECCCTCAS
TCCCTACTTCTACTCCAACATCCACCACCOCATCCACTAS
CTGGAGCAGTCECTGETTCTCCGCAACACCTAGCACGCTCA
AARATAACCACCACCAZOCAACTTTCACCCCOCTITCCCIOO
CCCCAGCATTTITGCCCCGLEECTCCACCATCACTCCTCTSS
CACCTTCOOCTCTCCOGCTCCATTAAAACTCATTCATETO
ACAAARANAANMARADANAAA

SPATA7 NM_001040428.3 38
ACAATACCCACTCACTEGACCCAGCCCTTAGCARCGEICT
GGCEACEETTTCCCTSCTECTGOAGCCCECETCEGOTINT

CTTTTCCAGTCCTCCACTECCGGGGCTGGGCIIECCCEEG
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GLAAGGACCOAALGLLGATAUAGUGTCTULLU TS Ul Go e D
CCAACACCACTAACCATICATCCCACCCCCACACTCATAS
CAACCTCTGTCCTTCCCACATATGGTCCACCGTCCCTATT
TARAGGACACTTGAGCAZCAAAAGTAATGCTECACTAGAD
TGCTCGGTTCCAGTANGCCTCAGTACCAGUCATANNCTATS
CACACCAATAACCAACATACAAACTCARAAACTAATTACC
ACAATGTGAAAAAGAGTTCAAATTAACTAAAACTCCAATG
CGAGCCAATTATAARAATAATTCCAACTCACTTTTTAATA
CCTTACAAAACCCCTCASCCCAACCCCAAATTIACCATS
CATGTTAAAACAAGAAATCAATGGATTTTCATCCTTTGEA
AGCTCACTAGTACCCTITTCAGAGACACTACAZCTANGTE
TACATAAATCCAGTAAAGTCATCACAAATGGTCCTCAGAA
GAACTCCAGTTCCTCCCCCTCCAGTCTGGATTATCCAGES
TCCGGGCCCCECAAACTGCACCTCTGCEAGCCCTGTATGECA
GAAGGCCCAGAAGCACTATTCCCAAATTCCCACCCCTITICA
CTTACGTCATTTCGANAGCACCCAGTCCGGATITTTTGGAT
AAACATTCTGAACTCTTTTCTAACAAACAATTGCCATTCA
CTCCTCGCACTTTANANNACACANGCAAN\TCTTTCCTGTC
ACAGTATCGCTATTATACACCTGCCAAAAGAAAAAAGGAT
TTTACAGATCAACGGATACAAGCTGAAACCCAGACTGAAT
TAAGCTTTAAATCTGAGTTCCGGACACCTGAGACTAAAAA
CATGACAGATTCAGAAATCAACATAAAGCAGGTCATCTAAT
TCTCTCACATATCATCCCAAACARRAAATACCTCCTTTAC
CTTTAGAAGGCECATGACTCAACATGCCATGAGATTAAGGA
TGATGCTCTTCAGCATTCCTCACCAACGGCAATCTCTIAG
TATTCCCTGAACCCCCCTTCAACTCCETAAAATCTACTCTG
ATGAAGAAGAACTGTTGTATCTGAGTTTCATTGAACATS
ANCAGATCARMATTTTGAANCTTGGTTTATTTTCARACAGS
TTTTTAGAACCACTGTTCCACCGACATATAAAACAAAATA
ANCATTTGOACCAGGANANNNTGCGCCACCTECTCCATGT
CCTGAAAGTACACTTAGGCTCCACATCGGAGEAAAACTCS
GTAAAGCAAAATGATGTTCGATATGTTCAATGTATTITGATT
TTGAAAAGGCTCGGAATTCACAACCAAATGAATTAAAAAA
TCAAACTCAACTAACAATTCACCACCAACCTCAACAATAC
CAANMGGCTTTCGATATCTTATTGTCCGCACCANNCGATS
AGAACGAGATATTCCCTTCACCAACTCGAATTTTTCATGED
TATTTATAANTCANMAGCATTCAGANCCEGGTTATANTTCAN
CAGGTGAATGATGAAACAAATCTTGAAACTTCAACTTTGSG
ATCAAAATCATCCAASTATTTICAGACACTTTAACACATCO
GGAAACTTCTCTGAATGTCATTGAACCTGATAGTCACCCT
CANANGGTTGACATTTCANMTGCATTATGTGETCTTAATA
CATCACCCTCCCAATCTGTTICAGTTCTCCAGTGTCAAAGS
CGACAATAATCATGACATGCCAGTTATCAACTCTTAAAATC
ATGGAMNTGACCATTOAGCACTGCCCTTTGGATCTTTAAT
CTTCATTAATAAATACCTCAAATGCCCACTAACTCAAAMA
MAANMDAANANDNADNAT

SST1 NM_001049.2 39
- TGGTCATCGCACGGCGGCACCTCCTCACCTCGATTTAGAA
GAGCTGGCGTTICCGCCCECT CCTTTAAACTCTCGT
CTGCCAGNAACCCGCCANCTCTCCAGGCTTACGGCCAGTTT
CCGUGATTCTAAGAGTAATTGCGTGGGCACCTGTICGCTGGEG
GCCAGGCGCAAAGAAGGGACTTGGTCTGCGCGAACATCGT
CAACCTGCTAACAGACCGCACATGCACTTTCCACCCACCA
TCTACCTCTCAUTCTCCACCTTCCCCACTTTCCCTCCTCA
CGCGCTGGTGGTGCCTATTAATCATTTACCAGTCCAGAGC
CGCGCCAGTTAATGGCTGTGCCGTGTGGTGCTCCCACATC
CTGGCCTCTCCTCTCCACGETOGCCTGTGCCCGEGCACCT

CGGAGCTGUAANCTGCAGACCCCAGCCANCCELTCEGLTS
TGCGCCCIGCCEGUGCCGETAGGAGCCGUGCTICCCGIAG
CGGTTGCGUTCTACCCGEACCCGCTCEGCGGELTETEGEET
GCAGGCAAGCCCTCGGETCCCGAGGCAGGGCEIACCCGET
CGCTCCCTOACCACAAASCCCCAGCCCTCCCACCCCCACT
GGCCCCCCTCACCTGGGATETTCCCCARTGGCACCECITC
CTCTCCTTCCTICCICTCCTACCCCCACCCCGGECACCTST
GGCGRAAGGUGECGGCAGTACCGGCCCCGGGGICCECCEITS
CCCACCCCATCCACCAUCCACCCCCAAATCCITCCCATSAA
CGEGACCTTGACCGAGEECCAGGCGCACCGCCATCCTGATS
TCTTTCATCTACTCCOTOCTCTCCCTCATCGOOOCTCTOTS
GGAACTCTATCGCTCATCTACCTGATCCTIGCGCTATCCCAA
CATCRACATCCCCACTCAACATCTACATCCTAAATCTCOCC

E e R N e e L e N T ek ey o lalata L oL eVl E e
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AT TCCTENTSRCCTOUrUATEC T RCUS TS U ST ICCTAS
TCACCTCCACCTTGTTGICCCACTGCCCCTTIGCTCCGET
GCTCTGCCGCCTCCTGCTCACCCTGCCACGCGETCANCATS
TTCACCAGCATCTACTGTCTCACTGTCCTCAGTCTCGACT
GCTACGTSGGCCCTGGTSCATCCCATCANGGCEECCCGETA
CCGCCGGICCACCGTGECCAAGGTACTARACETCCECETS
TCCCTCCTATCCCTCCTCCTCATCCTCCCCATCCTCCICT
TCTCTCGCACCECGGTCAACAGCGACCGCACGETECECTTS
CAACATCCTCATCCCASACCCCCCTCAACCCTICCTGITS
GGCTTCCTGTTCTACACATITCTCATCGGCTTCCTECTSS
CCGTGGGGEECTATCTGCCTETGCTACCTGCTEATCATTGE
TAACATCCOCATCCTCOCCCTCAACCCCCCCTICCACCAS
CGCAAGCGUTCEGAGTGECAACATCACCTTAATGCTCATGA
TCCTCCTCATCCTCTTTOSTCATCTCCTCCATSCCTTITITA
CGTGGTGCAGCTGGTCAACCTGTTTCCTGAGCACCACGAT
GCCACGGTGACTCAGCTGTCCGTCATCCTCGGOTATGICA
ACNGCTGCGCCAMCCCOATCCTCTATCGCTTTCTCTCAGA
CAACTTCAACCCCTCTTTCCAACCGCATCCTATICCTCACT
TGCATGGACANCGCCECEEACGAGCCEGTTGACTATTACG
CCACCGCGUTCAAGAGCCCTICCCTACAGTGTGGAACGALTT
CCAACCTGAGANCCTGGACTCCGGCCECGTCTTCCETAAT
GGCACCTGCACCTCCCGGATCACGACCCTCTGACCCTGESES
CCACCCATTOCCCTCTSASCCCCCGCCACCCATSTCCCCITS
AGCCAAAAGACCGGGAGAATCAGAACCGAAGECCEEGTGE
CAAACCCACCGCTATCCACCCCCCCACCCTCCTITCCGOAT
AACGTGGGECTAGGACACTCACAGCCTTITGATGCACGAAL
CCAAGAAAGGCCCGCGACAATGGTACAAGTGAGACCTTTG
CTTATAAACTCCCANGGUTITCAGCCTACCTTTTICTSES
TCTCCCACTTTCTCTTOCTTCCTCCACTCCGOTTACTICT
CTGACCCTCCTTCTATTTTCCCTACCCTGCAACTTCTATC
CTTTCTTCCGCACCGTCCCCGCCAGTCCAGATCACCGAATTC
ATTAACAACTCATTCTCATCCTCACCCCCTCCACTCCTTA
TTTCTGTTTGTITTAAGCTCACCCACCCATACCGCCACTSESES
TTTCCCTZOCCCTTASTOCCTACCCCCOGCCOOOCCCCTOT
CCAGGTTCTGTCTIGGTGUCCCTACTCCEAGTCCCCCEANTS
ACCGCTCTCCCTTTGCGCACCCCTACCTTAAGGARAGTTS
GACTTGAGANACATCTANCCAGCTGCTCTTTTCTCCTACT
CTTGGGTGAACCTGCATCTTITCCCTCCCCTCICCTETICD
CCTCTICGICGCCCGCCTGCCACCACCACTCTCACTCCACT
CAGAGTAGAGCCAGGTGCTTAGTARNATAGGTCCCECGIT
TCCAACTZCACCCTTTCTCCACTTCCCACCCAACCCCTED
TTTGGAGCAAACAAGGAGCTCAGAACAAGCCGAATCAGGA
CTTTTTATAACATTCCOCCCTCCCACTCTCCOCCCCTAAT
GGAATCACCCTCCTACTCCCCGTTTITCAAAGACCAAGLS

CTCGCCCCTCCCOCCUTOCCCOTOTCCOTTACOCACCOCA
GGGTAGTGCACCGCACACCTITCCCCCEGETTIGCCETTCS
GGGTTCGETTCCAGGGUTCGCAGCCCCCCTTGGETTTCTES
CTCACCCAAGTTTCCGEGCACCAGCCGACCTAAAACTAACAR
TAGATAAGGTTITCCTGOTCCAGTGTATCTCAAAACACTGG
GCGCCAGGEGCLEGGGEACCTAGGGCCACGTCTTCACAGTC
CGCCAGTGTTECCGGTGTCECCGTAACCTGCAGCCTCICG
AGTCGGGLCTCCCTGETCTCTAGAGCETTGCTSCCTTTCA
AGCGGTGCCTAAGAAGTTATTTTCTTCTTTAACATATATA
TTTATTAATTTATTTCTCCTICTTGCAAAATCTSTCTCTCEC
TTTCCTTTTCTCTGCTTGCCTAGCCCCAGGTCTTTTCTTT
GGGACCCTOEGEEGUGEECATCGANGTCGAAGTACCCEGEAN
GCTCTITGCCCCACTCCCTCECCATCTCAACGCCTCTCCT

CTATTTTTGATTGTGTTCACTGAACTTTGGACATTITTTIA
TACTTTTCTTACTATACTCTCTTCTITGTCTTATTAGOAT
AATACATAAATCATAATGTCCGTITATCCTCCTCTCCATST
ACACTCCAAACTCCTOAACTCCTCCCTTTCCATSCACACAT
ATATAGGGSANCATCACCCTATATATANTTTSACTCTATA
TATATTTATATATATGATCTCGACATATGTATACTTATCT
TGCTCCATTGTCATCGASTCCATCGACTCTAAGTATACCIAL
TGATGGTGACACGTGTGACTCTGGCTCGAACATZTTTCAGT
TTCAGGAGTCGCANGCASCACTCANACCTGGAGC TCAGGAN
TCTAATTCAGACAGAGACTITAATCACTGCTGAACATGEEC
CCTGCTCZCTCTGGGTTCCACCAGACCTGATTCTTACATA
TGATCCASTTAACATCATCACTTTTTTTGAGCACATTGAN
AGTGAAATAATTTGTGTCTCTGTTTAATATTACCAACTAT
ATTGCGAASCCTCAGCAGSCCCAGGACCAATAATTTTAATT
ATTTATATTTCCTGTATTGCTTTAGTATGCTGGCTTGTAT
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ATNGTAGGCACTAMTACATCTTTOTTGGTTGATTCTTITA
AGCCAGAGTGTATTACAACAATCTGCAGATACTAAATCTG
GGGTTICTCAGCTTICACTCATTGACATCATATACAATGSTT
AAAATCACTATTGAAAAATACGTTTTCTIGTATATTTGITT
CANCANCTTTCTGCTTTCCTCANMGCAGTANCCAACGASTT
AAGATATCCCTAATGTTTTCCTTAAACTAATSAACAAATA
TGCTTTGSSTCATANATCACAMGTTTAGATCTCTCCCTT
AATAAAAATATATATTACTACTCCTTTGGAAAATACATTT
TTAATGGTTAACAACTGTGAAATTTACAAATCAAAATETT
AATCATTATCCTITCTAAGAGCATACAAATTTAGTCCTCTT
AACTTGTTACCATTGTAATATTAACTAAATAAACACATGT
ATTATGCTGTTAAAAAAAAAAANAANARNAANAAAARNNDA
AAAAAAAAAAAARADANAAAADND

SST3 NM_001051.4 40
- CTGCATCTCTCCCTCTCACCCGTGTICTCCTCTCCTCICTT
TCCTTCTCOTCTTICTCCCTCTCACCEATCTCTCATCACTC
CCCCTICATTCTICCCTTTCCTCCTACTCACGGTCTCCICTC
CCTCICCCTCICTCTCTICTCCCCCICCCTCTTTCICICTC
TCTCTCTTTCTCCACCTCCTCCCGACCCCOTTTCCCOTCT
ATTTCTATTGCCTTCTGTCTCOCTTCCTCSCCTCTTOTCT
TCCTCACCCTCCCAACCTTCTCCCCCCTATCCTTCCCCCT
GCCCCCCCACCATGTGTCCTGGAGATGGGGGGTGACGTAC
CAGGCTCTSCTTGGEANGTCAGGGCCEGAGACCAGATGGE
AGAGGCTCTCGTCGACAGCCCETGGCCCAGGECCTGGEGAGGG
ANCCTGAGTCCCCCAAGTGCTCTAGANGTGGGTGCCTTGTG
GGGACCCTACGTTAGGAGTCCCITGCECGGIACCTGGGGACT
GGGCAGGGACACGGGATACCAGANTCATANCCAGCCTGGC
GGCAAGGAGCCAAGCCCTCACCCCATGGGCAGGCAAATAG
CTGACTGCTCACCACCCTCCCITCACCCATGGACATGCTT

CATCCATCATCCGTGTCCACCACCTCAGAACTTCACAATS
CCTCCTCGECCTGGCCICCACATGCCACCCTGGECANCET
GTCGGCGGGCCCAAGTOCCECAGGGCTGGCCETCACTEET
CTTCTGATCCCCCTGETCTACCTGCTCCTIGTECCTCGTES
GCCTGCTGGGTAACTCGCTCGCTCATCTATGTGGTCCTSIS
CCACACCOTCACCCCTTCACTCACCAACCTCTACATCCTE
AACCTGGCGCTCEGCCGACCACCTCTTCATGCTGEEEETGE
CCTTCCTCOCCCCCCASAACCCCCTCTCCTACTCCCCITT
CGGCTCCCTCATGTGCCGCCTGGCTCATGGCGETCEATEET
ATCAACCAGTTCACCAGCATATTCTCCCTGAZTCTCATGA
GCGTGGACCGCTACCTGGCCETGGTACATCCCACCCGITS
GGCCCGUCTGGCCCACAGETCCGGTGECCCGCAZGETCAGT
GCGGCTGTGTCEGCTGECCTCAGCCGTCEGTGGTECTECCTS

CCACATCCACTCCCCCCACCCGCCCCCCCCCTOCCCATCT
GGCTTCATCATCTACACGCCCGCACTCEGGCTTETTCGEEE
CGCTCCTSOTCATCTSCCTCTCCTACCTCCTCATCCTSE

GAAGGTGCGCTCAGCTEGCECCCCGGETGTGGGTACCCTLG
TGCCAGCGGCECOGGEUGETCCGAACCCAGGGTZACCCGEA
TGCTGGTGECCETGGTSECECTCTTCETGCTCTECTGGAT
GCCCTTCTACCTGCTCAACATCGTCAACGTGETCTCCICA
CTGCCCGAGGACCCTGCUTICTTTGCCCTCTACTTCCTSS
TGGTGGCGCTCCCCTATGCCAACAGCTGTGCCAACCCTCAT
CCTTTATGGCTTCCTOTCCTACCGCTTCAAGTACCCCTTE
CGCAGGGTCCTCCTGCEECCCTCCCCCCETGTECECAGLT
AGGAGCCCACTETGGEGICCCUGGAGAAGACTGACGCAGGA
GGATGAGGAGEAGGAGGATCCGCAGCCAGAGCAGECAGEES
GGCAAGGGGAACGAGATGAACGGCCCGCEGTCAGTCACGATIA
CCCACCCTOCCACCACCIOCCCACCACCOCCCICCCACCAS
AGTGGCCAGCAAGGAGCACCAGCTCCTACCCCAACGAGECT
TCCACTGEEGACANGTCCACCACGATCCGCATCACCTACT
TGTAGGGGUCTCGGGAAACCCAGGATCGCCCGAGCAAGAS
GCAGAAGCCGTCGGTGTGCCTAGGGCCTACTTCCCAAGGT
GCCACAGGUCCATGATGGEATGTTGACGGGCCTCCACTTT
CATCCTATTGCTCCCASISTCTTCCTCTCTCACCTTCGITA
GGTTGCTTCTACTCTCTGCCCCTTGTTITCTCCTCTGTGA
CTCAGGGATACCAGTCATCACCCTGCATGAGETATETCAG
ATGAGAGGTTTCGAGGECACTGTTGCTGGGCTEACCTGEE
TGAGCAGGCAAAAGGTGGCTCCAGACTGGCCTICCCCCAG
CCATCCACTCTCTITCOOOCATCAACTACAATCTTCCCCC

CAGAGGGATAAACCAAGGCCAGGATTTCTTGEGECTCAGAS
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LTUAGGRACAUACGAGULIGUITGLGLU I GELUT GTARALL L
AAACAGAAGAMAGCCTAACCCGGTGCCAGGAGTCECGIAG
ANATGGTCAGGCCCCAGATCAGCTCCCTCCCCTCCEACTST
GAGGCCTTGGACCAGCTITCCTCCTCTCTAGECCTCAGES
TTCACCTOOCTAAAATCCAACAACCTCTACACCCTTTTON
CCCAGGCAGTCAATGUTGCACGTCCTCETGCTCCTCCALES
GAAGAGCAGGTCAATTTCCTCCTCATCGAAGCGAATGAAG
TCCACCTTCACCCTCTITCACTCCCTCGCCTTTTCCAATS
CCCTGCATCTACTTTTGTACTTGTCATTTTGTATTCGTITT
TCTTAAACAGCCACCTCSANCTCGCATANGCTTACCCCACT
CAAAGCCTGGCTCTGCCCCTCUTGACCTCAGCCACCCAAT
CCCCRAAGGAACCTCATSTTCCGTCTTATGGCTGCACTAGS
GGCCCCCEEGEETTCCCACCTCTTTTCAGGGITTCCAGES
ACCTCCTTGTACGAAGEGCCATCCCTCTTCCTETCCTTGT
GACCCATATTCTCCCTTCCTCGAGACCGAGACAGCCATTC
AGCCCATGAGCACTGGCATCCAAAGCCAGAGTGTCTGAAG

AGCGCTGTGACCAGAAGGAACAGGAACGGAGAACACGAAL
AGGAAGGAGAACGAAGAGCAAGACAACGGGGAAACCGGAG
GATGAGGAG ANGCACANAGTACNCATCTGTTTCCTGE
AGCCGTCTTTCGCCCCUICTCCGCTGACCTCAGTCETAGCA
TCTGTGAAZCTCAGTTGCCCACANCNCCCCCACCCANTT
GTACTGAGGGAAGGACACCATCAGGCTGGAACACCCAGSES
TCCAATCSCAAATCCACACACTACACACACCCACACCSCT
TGCGTCCCTGACGGGTCTCACAGTGCTGCCAAGACEGITC
AGGCCTTAATAAAGCCCTAGCGTGGAGCTGGETACCAGGS
NCATTGGGAGCEACTGGEEEACCTCCCTCCCCATSGCTICTATC
ATCCTGGAGACTACAGGTCCCGAGGCCCAGGGAACACAAG
MANCGAGGCTGANCTGGGACTCTGGAGCEGGACTIATCCGEAS
CAGCCACCATCCAAGGUTCCCCCTACACTCCITCCCAGAG
ATGGTCCCTCACAGCTETCCETGAGGCTGGCCUTCCCGAGGS
TGAGACCCCCEETGAAATCCTTCCGCTTCCCCACCCCTTG
CACACCGTACCCOTCOTCACCCAAACCACACTAACCACAT
TTTTGGAGACTTGGATCTTCAGCACNACCTCACGCTCCTSS
GCTGGCATTGCCCTTIGCCCCTCAATTTCCIZATCAATA
MATCGAGATGAATCCCACSCTTGGCTCCCTCCTSCCEATITA
ACGAGAAAATCAGTCATETCAGGTAACTTCCAGCCTCACT
CCAATCCCTACCCTCCOCTCTATCACATTATAAACTCSSS
GTGCCCTCUTCACCCCCACCCTTGGCCTATACCCCCCTCT
CCATCAAGTGCCCTCTCTCTICTCTGTCCTTITGGCCTGAGS
ACACTCTASCCCATCACAAATCCCCACTTCCIICCTCATA
GGCCAAGGETTAGGGAGGCACGGUTTCGGGAGACTETGES
ACCATCACAACACAAGCAACTTTACAAAACCACATTTTIT
GTGGAGATGGACGCTGHACCCCCGGCCCTGGGACTTGGTS
TGGGGTTTCTTCAGGAAGATCTGAGCGETCCAAGCCAGGAA
CCATCCCCTCCCCTTITOCCCTTCTCTCCCTIATCCTOLEC
TTCTTGCTGCCTAGGACACCAGAGTAATGTCCTACGAATGS
TCCCTGGOAGCCCAGTTACCANMCCCTTIGCTSCTICTICT
CTCTAGCTCTTCTCAATAAACACGGTCACACCTCAAAAAA
RAAAAARANARND

SST4 NM_001052.2 41
- CCGAGCTCTCTEGCGCAGCECTAGCTCCGCCELECTCAGS
TGCCCTGIGCCEGCACCOCTEGTCATCAGCGICCCCTEGA
CGCTGCCICCCCGEEEUEACCANGGCCECTGGGEEACCECSTS
GCCCTCTGCACCCAATGCCACTAGCCCTCCGETCCAGEES
CACCACCCOCTCCCCTOOCCCCCGCACCCGCITCCCarad
GCCATGGTCSCTATCCASTCCATCTACCCGCTSSTCTGCLT
GGTGGGGETGETGGGLAACCCCCTGETCATCTTCCTGATE
CTTCGCTACGCCAAGATCANCACGGCTACCANCATCTACTC
TGCTCAACZCTCCCCGTAGCCCACGACCTCTTCATCCTGAG
COTCCCCTTCCTOCCCTCCTCOOCCCCCCTACOCCACTOO
CCCTTCGGUTCCGTGITETECCGUGCEGTGCTCALCGTCS
ACGGCCTCAACATGTTCACCAGCGTCTTCTGTETCACTGET
GCTCAGCETGEACCGECTACCETGGCCETGETGCACCCTITS
CGCGCGGCGACCTACTGECECCCCACCGTIGGICAAGCTCA
TCAACCTGGGCCTGTGGITCCCATCCCTGTTGGTCACTICT
CCCCATCGUCATCTTCGUACACACCALACCGELTCCCEET
GGCCAGGCCGTEGCCTGCAACCTGCACTGGCCACACTTES
CCTGCGTCSGCACTCTTCETCCTCTACACTTITCCTCCTGES
CTTCCTGCTGCCCGTGCTCECCATTCCCCTGTGCTACTTG
CTCATCGTGGECAAGATGCECGUCGTCGCCCTGCECGITS
CCTGCCAGCACCCCAGSUCCTCCGACANGANNNT CACCAL
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GCTGGTGCTGATGGTCGTCETCGTCTTTGTGOTCTCCTGS
ATGCCTTTCTACGTGETECACCTGCTCANCCTCTTCGTGA
CCAGCCTTGATCCCACCGTCAACCACCTGTCCCTTATICT

TAGCTATGCCAACAGUTGCCCCAACCCCATTCTCTATGGC
TTCCTCTCCCACAACTTCCCCCGATTCTTCCAGCGGSTTC
TCTGCCTGCCCTGCTGECTCCTGGAAGGTGCTGGAGGTGC
TGAGGAGGAGCCCCTGEACTACTATCCCACTGCTCTCANG
AGCAMAGETCECGCAGGGTCCATGTCCTCTCCACTCCCCT
GCCAGCAGGAACCCCTECAACTAGAACTCGGCCGUAAGCG
CATCCCCCTCACCACCACCACCACCTTCTCACCAGCCCCTT
CCCCTACCCACCCTGSST

SST5 NM_001053.3 42
- ATGCCTGCATCTIGCTGOETTCAGGGACTCACCACCCTGGEES
TCCTCCCTTCTITCTCTTSCACAGCCTCACGCACCCCAGES
CTCCCCCCATCCACCCCICTCTTCCCACCCTCCACCCCCAS
CTGGAACGCCTCCTCCCCCEEGGETCCCTCTGEACCCEET
GACRAACAGGACCCTGETEECCCCGGCECCCTIGECAGGES
CCCGGGCEETECTGETGUCCETGCTCTACCTSUTCETETS
TCCCCCCTOOCCTCCCTEOCAACACCCTCCTCATCTACTTS
GTGCTGCGITTCGCCAAGATCAAGACCGTCACCAACATCT
ACATTCTCAACCTCCCASTCCCCCGACCTCCTITACATSC

GGGGCTGCUTTTCCTSGUCACGCAGAACGCCELCTCCTTS
TCCCCCTTCCCCCCCOTICTICTCCCCCCTCOTCATCATTC
TGGACGGCGTCAACCAGTTCACCAGTCTCTTCTCCCTGAT
ACTCATCASCCTCCACIOCTACCTCCCACTCITCCACTCS
CTGAGCTCGGCCCGUTEECECCGUCCELETGTGCECCHAAGT
TGGCGAGTGCCCCGGUUTCECTCCTCTCTCTETCCATGTE
GCTGCCGUTCCTGGETGTTCECGGACCTGCAGGACCECEET
ACCTGCAACGCCAGCTGRCCCOAGCCCOTEGEECTCTEES
CCCCCCTCTTCATCATCTACACCGCCCTCCTISSCCTTCTT
CGCGCCGCTGCTGGTCATCTCCCTGTCCTACCTCCTCATS
CTGCTCAASCTCACCTCOCCCCCCCTCCOCCTSCCCTSCS
TGCGGCGEUGCTCGGAGCCEAAGGTCACGCGCATCETGTT
GGTGGETGETGCTGETSTTTCCGGGATCTTIGGITCCCCTTC
TTCACCGTCAACATCSTCAACCTGGCCGTGGIGCTECIED
AGGAGCCIGCCTCCGICGECCTCTACTTCTTCGTCCTCAT
CCTCTCCTACCCCAACAGCTCTGUCAACCCCETCCTCTAC
GGCTTICCTITCTGACANS TTCCCCCACAGCTTCCACANGS
TTCTGTGCCTCCGCAAGGCCTCTGGTCCCAAGGACCCTGA
CGCCACGGAGCCGCGTCCACACAGCATCCGGCACCAGCAG
GAGGCCACZGCCACCCECECACCGCGCCGCAGITAACGESET
TTATCGCACACCAGCANGTTCTCGAGACTGCAGECCCEGEE

GGGCGGCIICETGTCACCCCCAGGACCGGAGETTCCATTS
CGGTCGACCCCCACCCATSACCTGCCACTCAGEATCCTICS
CGGCGGTGETCTGAGGATACAGCTGCECTGAAGTCACGTTS
GGGTAGACACNCGGCAGTACCTTCCCCACCGTEACCGALT
ATCCCCTCTAACCGTCTGCCACACACCGGGEEITCCCEEE
ACCTACGCOTACCTCCICACACCCGTCCCCOCITCCCCCAT
GCCGTGCAAGTCECTCAGGCECCGCCTCACCCTCCATCTEEE
CCCACCCTATCCCOCCGOUTTCCCTCTCCCGOAGTSACTTTTY
CAGAAGGCCGECCAGGUGACAGGGTCTTCCTGACCECGGA
GCTGACCTGCCCGGCTCACCAGCTGCATGTCAGCTCCGAG
CCACCGGSTCCCCCTICANCCCTGCTCTGCTANCTTANANG
ACACCCGAAACCGCTTOACTCAGGTCCCCGGAGTCCOTGS
CCAGGGCCUCACCCCOTUCCTTGCCCTGCACTGTCTGGAL
TCTGGGGATGCAGGTGTAACCGGAGTCTGGCTECGCCAGED
CCTGGTCASCCAGGGTCACCCCTGTCCTGGGESECCCCACT
CTGCTGCCOGACACCUCCCATGGGACCUTGCEGECEGTAG
TTGCTGTCTCACAGAGGECACTGTGCCEGGUTTEECCELTS
GCCTAGCCAGECGCGAGGTCCGGAGGCGGUTGGTCGCAGAS
GAGAGCTGGGEECTCAGETICGGETCAAGGCTECACCLCT

b

CCAGGCTGCTCCGGGTGCACGATGGCTETGCCGTECTGAGA
TTIGGCTCTGTCTGGAGSGCTCCAGTCTGGGGTECCTGAGS
GCACTAGGGACAGGTGCTCCTGCTGCAGGAGGACCTGAGS
CTCACCCCTTCCACACTACACCCAACCTCCGOCCCTCICT
TCTGCTTIGGECCAGGEEECTCTGGCCCGGGAGAGCEAALG
GGGACAGGAGCAGAGGAZCETCATCCAGGCGTACCEGGGA
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GCTGUTCCICACGCCAZACCAGACACCACTGCTGAGAGSET
AGCGGCCGCGCEGGTGACCCAAATGCCAGGCCCTCCGAAT
CCCGCCGCITCCCACCTACAATTGTCCTACCTCCCCCACT
CCAAACACCAGCTTTTCCTGCCGUCCCAGGCCCACGAATGT
CCCCCCACACACCCTTSCTCCCCTCTCTCCCISCACCTTCES
CCTTGCTCTGACGCTGEAACCAGAACCACCAGECTECEED
ATCACTCOOCCTCACOCACCCCTCTCCCCTOCOCACCACT
CCCCCCCACCCCTCCTCCCCCCOTCTCCCCACACCAGCAL
CTCAACCTOCTEGAGGGTACAGGGAGCGGUTEACTEGGTA
CAAATCCTOCCACCACAAACCCCCACCCTCATSISCCAGSET
TGGGAAATATCCAAGCAGCTCGAGGACACGCGTGTTTCGATAA
CTCCTCCCOTCAATAAATCCCACCATAAATCTTT

TECPR2 {NM_001172631.1 43
- CCCCCGGCGGACCCAGCTECTGCTCTTCGGTEUTCEECTCT
COTGCCCOOCCCOTTOOICACCCAACACOCTICCCCCATT
CCCCGCGEUCCEGAGTCCATCCCGCCTCCTCIEECLCEET
CCCCCCCACCACTCCOOACCCOGCTCGCCCCOGOTACCCCECA
GGTTTCCCTACATGACANATAAMACATTCCTTTTCCTGCS
GAAGATAGTCTCTGGARACCTTGGCCATGGCATCCATATS
ACGNGCCTSTTACATTCACACAGTTCTCCCCGTTCTACTAT
CTCCTCAATGCCATTCCGACAAAGATCCAGAAGCETTTCS
GCTCTATCS TCTATCTCACGGCCCTCGACACCAACGS
GGACTACATCCCGGTGGEGCACCAGCATCGGCATCCTCTAT
CTCTACTSCCCECACCTCANCCAGATCAGGANSTACAATT
TTGAGGGGAACACGGAATCTATCACTCTGGTGAACCTGET
GAGCTGCTTTCATGACCTCETGGCACCAGGCACACCCTCT
GGCAGGGTTGCAGTTTTTCAACTTGTATCTTCATTCCOCAG
GGAGAAATAMNCAGCTTCCCAGATTTCATGTCACTCGTAT
TCACAAAAATAGCATTACACGCTCTGCCTTGGAGCCCCAAT
GGAATGANATTCTTCTCTCEAGATGACANAGGCANANTTS
TTTATTCTTCTCTGGATCTACACCACCGGCTOTCTAATTC
CCAGCTGGETGTTGGAGGACCCATCTTCCATTSTCCAGETS
GATTATAGCCACAARGTGCTCCTGGTCTCTACTCTCCAAA
CANGTCTSCTCTTITTACACTCAAGANNAAGTCTSTAAGSECA
AATTGGAACACAACCAAGCAAAAGTACTGGGAAATTTEGT
GCTTGTTTTATACCAGGACTCTGTANCCAANGTCATCTAN
CCTTCTATOCCTCACOOCCCCOOCTCCOGOCTATCCAATTT
TCGATGTCCACCCCACTSTTCANGCCACGTTTATCTTAAND
GATGCTTTTGCCGGGGGACTCAAGCCTTTTGAACTCCACS
CGCOGTCTSOANTCCCECANCAGTGCAAGTTGIACCTTACT
TGAGAGGTACCTGGGGCTTETTTCATCTTTCTTTCAAGAA
GGCTCGCTECTCEACGTTGCANATGANTATAGTATCTATCTEC
TAGACACAGTCAACCAGGCCACAGTTCCTIGGTTTCCAAGS
ATCCOCTCATATTCTOTOTCTTTCOTCCACATAAAATIAA
ATATTTTTCTTGAAAGGACATAGGAACATTATAACAATTT
CANGCAGGCCTCANGCATTAACATCAACAGTEACACATES
TCTGGAGATGTCTGGATGCTCAGAGCETGTCCACCTGCAG
CAAGCGGAGAACCTGCCACCEGCCACAGTTTCTCACATG.
GGCTCAGAGGCTCTTCCATCCCCAGCTCCGTEECCAGLGA
CCCAACCATSCACCACCASCICCCTCAACTCCACCCACAST
GGCTCCGGGECTCCTGCCCCCTGEGCTCCAGGTCACCCITG
ACCTCCCCAACCCCATUCCACCCCCTCTCACASACATTCAA

CGCCATCAGCTCAGAGGACTTTGACCAGGAGCTTCTCGTG
AACCCTATCAAACTCAAAACCAAGCAACAACAATAACANTA
CAGAAGGTGGAAGCAGGACCACCTGTCACAGCTCCCTGGA
ATCCACACCCTCCTCCIOAATTTCCTCCOCACASTCCCCAS
TCCTTGAACACAGACTTGCTCTCGATCACCTCANCTGTCC
TGGGCAGTAGCCTGGATCACTTAAGTCCAGAGTCTCCAGA
CCAGGAAAGCACCTTCAATCGCTGAACTGAACGETCTCCCA
CAGCAAAATACTCACCCCCAAACCTTTAATCTCCTCCATSS
TCTCAGGATCAATGCCTGATTCTCTCCCTGAGGANCATGA
CATTAGAACTCAAATGCCACACTGTCACCATGCACATGSES
CGGGAGCTGCTCAATGEACCCAGGEANGATGTGECEAGEEN
GTGATGTCACCCGACTCGCACATGACCCGTGTCCTCCAGA
TCGATGCACCAMNATAGCACACAGTTACCCTTCIANCANCAS
GACAGCTCTCCTGGGECECATGATGCCEGAAGNCATCCANT
CCATTCCZCCCCAAASCACTTTTTCTCAACTICCCCTECT
GAACTCACTCACTGTGCCTICCAGCCTCAGCTGGCECCICA
ACTCCTCAACACTCCCOTOCCTCCOACCACACCTCATCAATD
GCAGCCCCUGTCCAGCCUACCCAAGACCAGGACATCCTAAT
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CAGCATGLAGECCTCTGGCCACTCTCACCACAAATCTCT GG
CATGCTGTCACTGATGATCACACAGETCAGAAACAAATAC
CCATTTCTGAACGTGTCTTCCGGAGTCTGGGAGCACAGET
GACTCCGGTCTCTGCCTTCECAGCCACCACTCACAAGCCC
TGGCTTGAGCAGCCTCCACCGCGATCACGACATTGACCTCCA
GCGATGAGGAGCGACATCTATCCCCACCGGCTTECTTCTTS
ATCCTCAGAGACGAGTGTCACAGAGCTCGGACCTACTTGE
TCCCAGCAGGACCTGAGCCCCCTGGETGCAGAGCACGECG
GGCTGCTCAACCCACATCACTTTGCACAAAGITCCATSSES
CTACTCGGGTCCCGGEOTATCCCATCCTCAGCTTCCTGETS
TCCCACAASTATATCTOOTCCCTCGCACTACAAACCCCSCT
TGTTCTGCAGCCCGTTGCCECGCGCCEGGCTEECCTGETA
GANGTTTGANCATGCTGTCCAGCAGCTGGCASTCTCGECT
TCAGGAGCCCTTCTCTGGAACATTGAACAGAAATCTAACT
GGGCTTTTGCTTGTGGGAAACTCACCATCAAGGCCAAGESG
GCACTGGTACCRAAGCTCTCCCCCAGCCAGTGTTTCIGEET
CTCACCCATCACACCTCITCCATCATCACCACCACTCIES
ACCTATACTTCCAGACAGCETCTGAGCCTGGATCCCCCTTS
TGCCAGAGCCCTAAAGGTGCACTGTCCCTACTCCGCTGTIES
CAGATCACAGCCCGGANCANTGTGGTCTGGGCECTCEACAG

CTCTCCCCAACCCCACCACTCCAACTCTCACATTCTCACC

GAAAGGCAAGCTTTAGAACCCGTCTCCATAACGCTCGGESES
ATCAGCAGACTCICTGGGCCCTGGNCATCCATGECANCT

GCTGGTTCAGAACTGGCATTATTTCCAAGAAGCCCCAAGGA
CATCACCACCATTCCTOOCAACTCACCATCACSCACTATS
TGCTCTTTSACCAGTCCACCTTATTTCAGACSATAATCCA
TCCCACTCACTCCCTOOCCACACCACCCCAASTCCCCOTA
GAANMGGTSGCCAGATAAGCTCCGCATCGCCTTTTECTCCC
AGCAGCTTCACTGCCAGCCAAGCUTTCTCGGGETCAATAA
CAGCGGTGTCTCGATCTCCTCGGGCAAGRATGAATTCCAL
GTCGCTAAGGCAAGTCTCATAGGCACCTACTGGAATCATS
TCCTTCCCCCTCCCACASCTITCTCGCTACAAAATCCCCCITT
TGTGITGGUTTCTGCAGCTCCCACGAAGGAAGGAACCTTC
CTGTGGUTSTCCCAGASCACCAAGGACCTCTSTACCGTCA
GCGCCCAGAGCLECACAGTCLECGGUCCTCCACGETCECAGET
GCCTCCCGAACCCGAGATCCCCGCCTATGCCGCCTCGCTAG
GATGCGCTSTCEGCGUTGEACAGCCTCGGUCAGETCETTCN
TCAGGACGCTCTCCAAGACCTGCCCCACGGGIATCCACTS

GACCAGGUTGCEACCTCTCCCAGCTACCAGUCTSTANMAATTS
ACAAGCTTGGCATGTGGAAATCAGCACATCTGGCECCTGTG
ATTCCAGGSGTCGAGTTTACTTCCGTCTAGGCEACTCAGTE
TCTCAATCCCACTCTCATCCTTCCACCCTGGATAATGATT
CACCCACCTCTCCACCTAACCACAACTTACCTICTCCAAT
TCACTCTTCACTAAGACACAAACTGCTCAGGATGCTCEGTAT
TGCGANMAANGCATCTSCACACCCTCTAGAGGICTCCCAGT
AAATGCGGGGACCCATGCCCCCAGGETCTACACACTCTES
TTCATCAACATCACAACTCCAATTCCCCATTTOTCAASTT
TAGAGCTGANCAGACTSTTACAGATTATGAGTCAACACS
ATATTTTCTCTTTCAAAATAATAATATTTCCTTTITITCACT
TTTTACTAAGTCAATATTATTTTTTAAATCTSCCTATATA
TTCCAACCTCTATTTTATAATAATAATCATAATAAATCAS
TACCCACAACTATAAACAACCTAAAACTTACTTTCAAAAA
AAAARAAAAAAAAAAAAAAAARAAAAA

TPH1 NM_004179.2 44
- TTTTAGACAATTACTCCAAATTCATCATGATTGAACACAA
TAAGGAGAACAAAGACCATTCCTTACAAAGGEGAACAGT

ACTCTCATTTTTTCCTTAAACANTGANGTTCGSACCACTTA
TAAAAGCCCTCAAAATCTTTCAGGAGAAGCATSTCAATET
GCTTACATATCCAGTCCCCAAAATCAAAAAGAAGAAACTCA
GAATTTGAGATTITTTGTTCACTGTGACATCAACACAGAAT
MTTGANTGATATTTTTCATCTGCTCANGTCTCATACCAN
TGTTCTCTCTCTCGAATCTACCACATAATTTTACTTITGAAS
GAAGATGGTATCGAAATTCTITCCTTGECTTTCCAAACAAS

TTTCTGACCTCCACCATTCTCCCANCAGAGTTCTCATETA
TGGATCTGAACTAGATGCACGACCATCCTGGCTTCAAAGAT
AATGTCTACCCTAAACGTCCAAAGTATTTTGCGCACTTSGS
CTATGAACTATAAACATGCACACCCCATTCCAAACCTTGA
ATTCACTGANCGAGGAGATTANGACCTCGGGAACCETATTC
CAACACCTCAACAAACTCTACCCAACCCATCOTTCCATAC

ACTATOTO OAAAAACTTACCTT T TTTOTARAANTATT 2T
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ATATCCCOACCATAATATCCCACAATTCCAASATCTCTCC
AACTTTTTAAAACACCOTACACCTTTITTICCATCCCTCITS
TGGCTGGTTACTTATCACCAAGAGATTTCTTATCACGGTTT
AGCCTTTCGACTTTTTCACTCCACTCANTATSTCACACAL
AGTTCAGATCCCTTCTATACCCCAGACCCAGATACCTGCC
ATGAACTCTTACGTCATGTCCCGCTTTITGGCTGANCCTAG
TTTTGCCZCAATTCTCCCAACAAATTCCCTTGGCTTICTITT
GGCCCTTCAGKRCGAGGCTCTTCANMNAACTGGTANCET ST

ACTTTTTCACTCGTGGAGTTTCGTCTATGTAAACAACATGS
ACACCTAACACTCTTTOOTCCTCOGCTTACTTTCTTCTATS
AGTGAACTCAAACATGCACTTTCTGCACATGCZCAAAGTAA
ACCCCTTTOATCCCAACATTACCTCCAAACATTAATCTET
TATCACAACTTTTCAAGATCTCTACTTTGTATCTCARALT
TTTGAAGATGCAAAGGAGAACATGACAGAATTTACCAAAA
CAATTAAGUGTCCATTTGCACTGAACTATAATCCATATAT
ACGGAGTATTCAGATCCTCAAAGACACCAAGAGCATAACT
AGTGCCATSANTGAGCTSCACCATGATCTCCATCTITGTCA
CTGATGCCCTTECTAAGSTCAGCAGCCAAGCCCACTATITA
ACACTACCCACTCATCCACCAACATTITCACCATCAATTCS
GAGGTCTGGEGCCATCTCTTCCTTTCCTTGAACACCTGATT
CTCCAGCTACACCATCTTCTCCCCAAACAATATTATCCAA
TTCCACTACTTAAGGAATCACTAGTCTTTGAAAATTTSTA
CCTCCATATTCTATTTACCACTTATTTITTITCTTITACTIT
TATTTCTTTTITTTTITTOCTAGCAGCTTTAATGACGACAAT
TTATATACCATACAACCCACTCACCACCCATTTTTAATAC
AGAAGTTGTTTCGACCCAATACATAGATCTAATCTCAGCCT

AACTCTATTTTCCCCAATCCTCCTTCACTAAAATCACCT
TTAGGATCGCTTAGAATAACTTGAGCAGTATTATCCECEET
GACTCATATTCTTACCTAACATCCCCTTATTTOTAAAGTA
TCTGTTACTTATTGC

TRMT112 {NM_016404.2 45

GGCCACCOGCACGRACAGACCTTCCGCCACCCATCCCTIGT
TTGCACTGGCTCCTGENACACCCGACCCANCTACANATEES
CCCCACCTITTCCOCACTCCACCACCTAATTTCCATATASS
M TGAGGTGECECCTCOGUCTTCCATGCCCCTAATTTACAGA
TAGGGCGETATTTCTGCCCCTTAACCCARAGTGCCATACA
CACCACCACCCTCTTACSTCCCC CAOTAAAATCT
GTTTATTTTGCATTCAACCGACAGCTCCTGCATTCCAGITA
TTTTCCATATCATTTCCATCTTACCAACAATTTCTCCCAA
MAANAMNGCTGCECCGTGUGCCETAGGANCCTCCTECTGAGA
CGCTTCCSGTACGCGGCGCCTCACCCCACAGGTITTICALT
TACCTACCTCACCTCCCACANACACCAGAAGTTCCAGCAN
GTTCGCCACTTICCGGTTCTCCTGGCTATCCAATACCATEG
AGAGGAGTATCCCCGGANCTCAGGCACCGGASSACCACCT
TTTTCCGETTCCGGCCTGCECEAGAGTTTGTGCGCCCACAT
GAAACTGCTTACCCACAATCTGCTGACCTCGTATCTGEGS
GGGGTGGEETCCCCTGEUTTICCCCCTCECGCCTCCACGECA
CCGAGGTZCGTATCTGCCCTCTGGAATTCAACZCCAACTT
CCTGGCGLETATGATACCTANAGTGCEAGTGGTCCECGTITS
CTGGAGGCGGCCGATAACTTCCGTCTGATCCAGETECTS.

AAGGGCCGGTTCAGGGATATCAGGACAATGAGSACTTTCT
GAGGMACCATGCACCNACCTCCTGCTGCAGGTGGANCTGATA
GAGGGCACCCTECAGTGCCCCGAATCTGGACGTATETTCT
CCATCAGCCGCEGGATCCCCAACATCCTGCTGACTCAAGN
GGAAACTCAGACTTGATTCTCCCAGCCGCCAGSTTTITTITT
GTTATGACTGTCTATTTTTCTTGATCTATACICTCTTTICS
GAATTCTGCCCETGTGTATCCCCAACCCTTGACCCAATGAC
ACCARACACACTGTTTTTCACGCTCGCTATTATATATTTTT
TTCTCATTAAACCTTTAAAACCAAAACCGGTTTCTICTTITS
CAGCAAATATACATTAAAATAGAGTCTCTGTACACCCAAD
CCCTCTCSOCCCTCCCTTCCCCCATCTCCCTICCCCTECT
TGCGCCAAACCCAAAAATAAATATAGTCTTATTGCTCTGCA
CCCCATATACCCACTOCTCTCCTACCCCCTCASCACGITS
GTTGGGAGCTCATGGEGAACCCCTG

VMAT1 NM_003053.3 46
CACACACACACATACACACAATCCTCAGATAATACCAGETD
AATAAATCCAACAGCACATCCACGTTCA

A
CAGAGAACAGTGTC
COTGOTATOTTECTAACACCTGOCAATACOTOACTCAGTS
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CCTCACACCAACATGGECTCCAAGTCAGTTTCCTTCGTICT
CCCCACACTCCCTCCCCTCTITCCATAAACCCTISCACCATCA
CCTGTAGCTGTCACAGGACCTTCCCTANAGAGCCCCCAGEE
GAAGACTGCCCCAGTCCGCCCATCACCATGCTECCCACCA
TTCTGGATSCTCCCCASCCETTCCTCANGGASSCCAGAST
GTCCCGGCAGCTGGETGCTCCTGGTGCTATTCGTCCCTTTG
CTCCTCCACAACATCCTCTTITACTCTCCTCCTICCAATTC
TCCCCACCTTCCTATATSACATCCACTTCAAASAACTCAA
CTCTTCTCTGCACCTCGGCCATGUCCEAAGTTCCCCACAT
GCCCTCGCITCTCCTSCCTTITTCCACCATCTTCTCCTICT
TCAACAACAACACCGTGGCTCTTGAACAAAGCGTACCTAG
TCCAATACCATCCATCAATCACACTCCCACCATCATCCCA
CCTCCAGCCACTGAASCCATCTCAGCTCATAAAAACAACT
CCTTCCAACCCACACOTTTCTTCCACCAACATATTACTCO
GGCTCGGGETTCTGTTTGCTTCAAAGCCTGTGATCCAACTT
CTGGTCAACCCATTCGTGCECCCTCTCACCAACAGCATTS
GATATCATATCCCCATGTTTCCTGGCTTITGTTATCATGTT

TCTCTCCACACTTATOTTTCCTTTTTCTCCCAZCTATACT
CTACTCTTTGTCGCCCGAACCCTTCAAGGCATTCCATCTT
CATTTTCATCTCTTCCASCTICTTCCAATCCTOOCCACTOT
CTACACTGATCACCATGACACAGGACCAGCCATCCCAACT
CCTCTCGOOCCCCTCOCCTTCOCCOTTCCTCCTOCCAGITS
CCTTTGGAAGTCTAATGTACCAGTTTCTTGGGAACTCTIGE
ACCCTTCCTCATCCTSGCCTTCCTCCCACTACTCEATES!
GCACTCCAGCTTTGCATCCTACAGCCTTCCAAAGTCTITS
CTCACAGTOCCAACCOCACTCCCCTCTTTATICTTCTCAA
AGACCCTTACATCCTGETCCCTGCACGCGTCCATCTCCTTT
GCCANCATSGCCCTGESICATCCTGCACCCCACACTCCIC
TCTGGATGATCCAGACCATCTGCTCCCCCAAGTCCCAGET
CCCTCTAGCTTITCTTOOCTCCCACTCTCTCCTACCTCATT
GGCACCANCCTCTITTGGTCTICTTGCCCARCANSATCGST S
GETGGCTGTGTTCCCTAATCCGGATCCTGGTAGTACGTAS
CAGCTTGUCTCTCTGTTCCTCTGGCTCACAATATTTTTSET
CTCATTGGCCCCAATGCACGCCCTTGCECCTTGOCATAGET

TGGTGCGATTCTTCTATSATCCCCATCATGGGECACCTSST
GGATCTACZGCCACACCTCEETGTATCCGAGTETCTACGES
ATCGCTGATGTCGCTTTTTCCATGGCCTTTGCTATAGSGTC
CATCCACCGGTCGTGCCATTCTAAACCCCATOGCTTTTICS
CTGGCTCATGCETCATCACTCCGGTCATCAACATCCTCTAT
GCTCCACTCTCCTACTACCTCCGGACCCCCCIGCCARAGS
MNCAGAAGCTTCCTATTCTCAGTCACEACTGICCCAT G
GACCCGGATGTATGCAACCCAGAAGCCCACGAACCAATTT
CCTCTCGOOCACCACACTCATCACCACCCTCAZCATCACT
AGTAGCAGCACAAGGTGCTCCTTGAATTCATSATCCCTCA
CTGACCACCTCTITTCCCTCCCACCACATCACTATCCCTSA
GCCCACGGCTCAGTGGECTTCACATACCTCTSCCTCGGAA
TCTTCTTTCCTCCCCTCCCATCCACACTCTCOCTCATACT
CTTCTCACCTCTGTAACTTCTAGCTCTTCCTCTATCCITT
CCTCCCCCACTCCCCCATCTTTTATCCCAACACACACTCA
TGCACCTTCCCECTGCTETCAGGTTCGATTAAACTTCAGCT
CTCACCCSTTCTCCAASCCCTCACTCATTCCATACAGSTC
GTAGTGAGTAATGTGCCCCTCAAACCAGTGGGETCGACTG

CAACCCTCTTTAATCTOTTCCCTCATTTTICTCTCCCATAS
TCCCAACAGATCGGAAGACTCTTACCCTCTTTTCCTCAAC
GTGTTCTTTCCCGGETTTTCCCAGCCCAGTTCACAAAATS
TTCTCAGCATTCTCTTSCTCCCAAATCCCAGCTTCAAGAS
TTTTGTTTTGTITTTTTTTCATTTATTTTTTTTTTTAATAA
AGTGAGTGATTTTTCTGOTCCCTAAATCTAGAGCTCCTAAA
ACCCCTTTACCCTCACTCAAAACTCTCTTICTATTITCATT
ATCTTTCAGAAACAGGAGCCCATTTCTCTTCTGCTCEGAGT
TATTGACATTCTCCTGACCTCCCCTETGTGTTSCTACETT
TTCTGAACCTCTTAGACTCTITAGAAATAAAAGTACAAGARN
ACACAGAAAAAATAACTOATTACACCCAACATTTICATOOS
AAGAAGTTARAAGARAUTCCCTTGARATCCCTCCTCATTS
TAGATTTCCTAACAGGAGCCCTGTAATGTGACATTCTTCA
TACTTGCTANTANATACATTATTGCCTANTTCAMAANAND

AAAAADAAAN

VMAT2 NM_003054 .4 47
AGAGCCGGACGEGETARACTGAGUGEC GELEECEEEEIET
TGEGECESAGACTECEATCCCGAGCCEOTCGEACTCATSSE
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AGCCCACTGCCCTGCGEECETTGGCCECGLGCATCCAGGAT
CCGGGCAGECATCGCANGCEACCCCCAGCGGAGCCCCEEN

GCCATGGTCCTCAGCGAGCTICGCGCTEGTCCGITCECTSE
AGGAGAGCIGCCGCTOGUCCAAGCTCATCCTGTTCATEG
GTTCCTGGCGCTGCTGCTCEACANCATGCTGCTCACTEIT

GTGGTCCZCATCATCCCAACTTATCTCTACAGCATTAAGT
ATCAGAASAATCCTACACSAMATCCACACGGCCACCCCAST
GCACACTGCCTCCATITCACACAGCTTCCAGAGCATCTTE
TCCTATTATCGATANCTCSACTATGETCACCGSEAATGITA
CCAGAGACZCTCACACTTCATCAGACCCCCACACACCACAT
CCTCACCAACCCCTCCOCTCTTCCTTCCCACTOTCCCATT
GAAGACAAAGACCTCCTGAATGAAAACGTGCAACTTGETC
TCTTCTTTOCCTCCAAACCCACCCTCCACCTCATCACTAA
CCCTTTCATACCACTACTCACCAACACAATTGGCTATCCA
ATTCCCATATTTGCGGGATTCTGCATCATGTTTCTCTCAA
CAATTATGTTTCCCTTCTCCAGCAGCTATGCCTTCCTGET
GATTGCCAGGTCGCTGCAGCCCATCCCCTCGTECTCGCTES
TCTGTGGUTGCCEATGOECATCCTTGCCAGTGTCTACATAG
ATGATGAAGACAGAGGCAACCTCATCCGAATCGCCTTGGE
ACCCCTCOCCATCCCOISTCTTACTCCCCCCCCICTITCITS
AGTGTGCTCTATGAGTTTCTCGGGAACACGGCTCCETTCS
TCCTCCTSOCCCCCCTOOTACTCTTCCATCCASCTATTCA
GCTCTTTGTGCTCCAGCCCTCCCGECETGCAGECACAGAST
CAGAAGGGGACACCCCTAACCACGCTCCTGAAGCGACCIGT
ACATCCTCATTCCTGCAGCCTCCATCTGCTTTGCAAACAT
GGGCATCGCCATGUTGGACGCCAGECCTGCCCATCTCGATSG
ATGGAGACCATCTGTTCCCCAANGTCCCAGCTGCECGTTS
CCTTCTTGCCACCTAGTATCTCTTATCTCATTGCAACCAA
TATTTTTGGGATACTTGCACACAAAATGGGGAGCTCGETT
TGCTGCTCTTCTCGGAATGCATAATTGTTGGAGT CACCATTT
TATGTATTCCATTTGCAAAAAACATTTATGGACTCATAGS
TCCGAACTTTCCAGTTGESTITTCGCANTTGGAATCCTGGAT
TCGTCAATGATCCCTATCATCGGOCTACCTCGTACACCTES
CCCACCTOTCCCTCTATSCCACTCTCTACCCCATTCCSS

TGTGGCATTTTCTATGEGCTATGCTATAGGTCCTTCTGET
GGTGGTGCTATTGCANMGCCANTTGCATTTCCATCCECTEN
TGACAATTATTCGGATAATTCATATTCTTTTTGCCCCTCT
CTGCTTTTTTCTTCGAAGTCCACCTCCCAAAGAACAAARR
ATGCGCTATTCTCATGGATCACAACTCCCCTATTAAAATAA
AAATCTACACTCACAATAATATCCACTCATATCCCATACS
TCAAGATGANCANATCTCANNCTGACTCAGATGAGATCITC
AAAAATCATCAAAGTGTTTAATTGTATAAAACACTCTTTE
CAGTGACACANCTCATCCACGANCTGTCTITAGTCATACCAT
CCATCCCTGGTCAAAGAGTAAAACCAAAGGTTATTATTTS
CTTTCCATOCTTATCCTCCATTCCCAACACCCTTATAAAS
AAAAAGAAGCTTTTCTAGGCCTTTGTATAAATACTCTTGA
MCTTTATTTTATGTATTTANTTTTATTANATATCATACA
ATATATTTTGATGAAATAGCTATTGCTCTAAATCTATAAAT
ATTTCAATCCAAACCAAATATAATTITTITAACTTACATTA
ACAMCATTTCCGCANNANTCATATTCGTAATGACTGTTT
AAAATTAAACCACACATTATCTCTCACACTCTTCCAACAA
NGAGAMNCTACAATGANGTCTGAANNCAGAATCANGTAN
GACAGCATGTTATATAGTCACACTGAATGTTATTTAACTT
GTAGTTACTATCAATATATTTATGCCTTAAATACCTAGTT
CTCTCAAGTGTAGAGGACAACAACTTCTIGTCAGTTATITT
TTCAATCCATAAATCTTACCTCCCATTACTTTTCTATITA
ATCACCTACCTAGAGAGACTTIGTAAATTATATSTTAACAT
CTTATCTSSTTCGCAGCARACACTAAAGCCAATAAAGSAA
ANNCAGTANNTCTTCCEANNCCAGACANNGCAACCANT
ATATTGTTATCAACTAAAACCTTTCCCTTTAAGATCCATA
CTTGTICTTACTCGATSCANCAANATTEAGGCTACATCTACT
TTATACTSTCAAGGTTGTTTAAACATCATAAGSGTTAATCG

CCATCTACTTCAAGTTTTACAANNGCANCANGANCCTSA
AAACAGCTGCTCTGACTTTAATATCTCGACTATATCTTTGA
TCTGTITTCSCACCTCATECCANCTCTTTTCTAGESAATATATT
TATTTTAGGTTCTCTGAAACTACTATTTTTTAGACTCITG
AAAGTTGTTCACATCAATCTCAAGACAAATTTTAAATGAA
MATGAAGAATCAMATTATCTCTTGAATCATATATTANGAN
CTAAAAATAATACTCATCACCCAGAAAACAAAAATCCAAC

ATATAARAAATCTATOTOSTAACTATATORATONAN T TR
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TSR T AT ST S 2 A 32 A2 Lo M
GTGTTGTGTATTTTTCTAACCATGACAACATTGATCTGED
TTTTCACTOTAACACCAAATACTCTTACTCAACATTCTICA
ATTTATGTCATTTTGTTAACAGATATCACTGGACGTCTGCA
GCTGCTGGANTGTCTCTANTACTACTTCTGAATCCTCCAGTT
CTATAATCATAAACAAAAATTACTTACTTTCGTTAAGITA
AGATTGTGTTTCTGTTAACTTCGACATCAAGGACCAAAGA
ACTTTAGAACACACTCCTCAATCTTCTGACTTTCTITATTC
TCTAGGAAAGTAACACTTCETTTCATCAAGCTTTTICTGTG
GGGCTTCGATTATTTCAACTCTGGTTITCTAAGTCCAGTSET
GTTTGAAGCAAACGAACTTCCAACTCACTTATTTCCCATT
CCCCAACTTCCCCAASTCTCCCACTTTCCAACATCCCICT
GCGAGGAAACUTCTCATATSCCTAAAAACGCAGSCTACTTTC
TTACTTCTACACCCCTACACCCTTAAAAAACAACCTCCOTA
CANATTGGTTCTCTTITGACCCTTTCTCGTTCTCCCTGLLC
CCAATACCATATACTTTATTCCAATTTTATTTTTCCCTITT
ACCOCTCTOTCTCTTTCTCCAACAACCCCTCOCAAACOTA
TGCCTGCTSTTCCTCCCTCCCCGATAACATAAAATATAAAT
AAAACCTTCAGAACTGTTTTCGAGCAAARGATACCTTGTA
CTTGGGGAAAAAMATTCTAACTTCTTITTATATSGACTAATA
TTCTTGGTTACCAAGACTCGCAAAGACCTGTTTTTTTAAAA
TCTACATACCACAACAAACAACATACACCTCTCTCAACAT
TTATTTTTTGAACAGAGSTCCTTTTTATGTTTGCACCTSS
TAATACACATACAAAAACTTITAATCACCTACTAATCAATA
TTCAACTGTTTCACTGCTAACTGTATCTGTCCATATTTITA
GCAAGTTTACTTAATAAATCTTCTGAACCATGAAAAAAAA
AAADR

VPS 13C {NM_001018088.2 48
- CCGGAGGGGCTCTCATTTCCAGCGCTCGTCGCACCCCTCA
GCTGCGCCEGECGETTCCCECTCCTCCCTCTCOTTETGLC
TCAGCGCCACCATGGTSCTCCAGTCCCTGGTIGCCCASTT
GCTGAACTSGCTTICCTSEECEACTATCTCGGAGANCCTGANT
AAGTCCCAGCTCAAGUTOECCATCTCEGGUGGAAATGTGS
CTTTAGATAATCTACAGATAAAAGAAAATGCICTCAGTGA
ATTGGATGTTCCTTITTAANCT CANGCCTGGCCAANTTGAT
AAATTAACTTTCAAGATTCCTTGGAACAACCTTTATGGAG
MNGCAGTTGTTCCGAZCITCCANGGATTATACCTCCTTST
TGCTCCCTGGACCAAGTATTAAGTATCATGCTGTAAAAGAR
GAAAAATCCTTCCAGGATCTTAAACACAAAGAGCTATICT
GAATTGAAGAACCCCTTCAAAAAGCACCAGAAAAACGCAT
ACATTCAGGGCAGTTCATATATGGCTTGGAGAACTTTGTT
TACAAGGACATCAAGCCTCCACGTAAACGTAAAAACCACA
AAAAACATTTTAACAAACCTTTTAAACCTCTTCATCCTTIC
AAAAGATAAGCCAARAAGAACCCAAAAAGGATACATTTETS
GAMNMATTGGCANCTCAACTANTARNANTGTACANGTAN
AAATCACAGATATTCACATTAAATATCAAGATGATCTCAC
TGATCCAAAGCCGCCTCTTTCATTTCCTGTCATACTGGGA
GAGCTTAGTCTACTGACTCCANATGANCACTGEACTCCAT
GCATATTAAATCAAGCAGACAAAATTATATACAACCTTAT
ACCGACTTGATACTCTTACSCCCCTACTCGAATSTAANTTGE
AGCATGTCTTACCAGAGATCAAGGGAACAGATTTTCGATC

ACCTCAAAAATCAAATTCTTACAACTCCAAATATACCCCC
AAATTATCAATACATTTTCCAGCCAATATCAGCCTCTGTA
AAACTCTACATCAATCCTTATCCACAATCACASCTICARAA
CGCCCAAACTCCATTSCAACATAGAAATACAAAATATTCT
CATTGAACTGACCAAACCTCAGTACTTAAGTATCGATTGAC
CTTTTGGAGTCAGTGOATTATATGGTTAGGAATCCCCITT
ATACCAAATACAACCCTTATTTACCACTTCATACCAATCO
TCCACGATGGTCGAAATATCCAATTCATTICTGTTCTTGAA
GTTCATATAACAAGGTATACACAGATCTGGTCATCCAGTA
ACATARAAAACCACATCCACTTACTCAACACTTATAARAT
TGCCTACAAAAACAAGTTAACACAGTCTAAAGTCTCAGAR
GANATACAGANAGANNTTCAGCGACTTCGAGANGACTCTAG
ATGTTTTTAACATAATTTTACCAAGCCAACAAGCACAAGT
TGAGGTGATTCCGTCTGGCCAAAAATTAAGGAAAAAGTCT
GCTGACATAGCECGAGAAACCETGGAGCECTGGTTTACTGEET
TCTCCCCTAACAAACASTCTAACAAAAAGCCACTAACAATC
ATTGATTCCTCAAACTATTCATGACCTTATCACTCCAGAS
CAAARACATAAACTCTTCACTCCCATTCCTTATACTCACA
GCTACCCACANCCTANCTTTACCTANCCAGTATSTTCCCCA
TATTATGACCCTGAAGTTACTAAGCACCTCTGTTACGATA
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AGAGAAAACAAGCAATATTCCAGAAATACTAAAAATTCAGA
TAATTGGZETCCGCACTCAACTATCTCAGCGAZCAGGAGTS
ACANGCACTTAAGGTAGANCCGAAATTAGANCACTCGTAT
ATAACAGGTTTCAGACAGCACGATATTGTGCCATCACTTS
TGGCTTCAATTCGTGACACTACATCATCCTTGCTTAAAAT
TAAATTTGAAACCAATCCCCAGGATACTCCTGCTCACCAL
ACTCTGATTGTTCAGTCCCACCCTGTCGAGGTCATCTATS
ATGCTAAAACTCTCAATGCACTGGTTCAATTCTTTCAATC
AAATAAGGGATTGGATCTTCAGCAAATAACATCACCAACA
TTCATCAACCTCCAACAAATTAACCACACAACACCTACAC
GACTTACACATATTATTSARACTCGAAAAGTICTTCATTT
AACCATAAATCTCAASCCTTCTTATCTACTASTTCCACAS
ACGGGTTTCCACCATGAAAACTCAGATCTTCTGATTTITAS
ATTTTGCTACATTTCACCTCAACACTARACATCAACCTTT
ACAGAAGACTACTAATTCATCTCTGCAAGAAATAATGGAT
AAGGCATATGACAAGTTTCATGTTGAAATAAAAAATGTAT
ANCTACTTTTTCCANGAGCACAGGANACCTGGAANNNGTS
TCGATTTCAGCATCCATCAACTATGCATATATTCGCAATCES
ATGGATATTCATGTTGAGSTTCGCTANCGCCATGCTAGANN
AAGACATTAGAATGGCCACATTTAAACTGTCASCACGATT
TCCTTTCATCCATCTCACAATTTCTCACCACAACATCALA
GATGTGCTATATTTGATGAACAGTATACCTTTGCCACAGA
AATCATCATCCCACTCTCCACACACACACCTATCCTCAAT
TCCTATTATTTCAGGTGGTACAAAACCTCTACTTCCTACT
TCACTATTGCTAGACACTCTCGAATCAGAGTETCGATGATG
AGTATTTTGATCCTGAAGATCGAGAACCACUAGACTTGTAA
AAGTATGAAACCATCAGAACTTAAAAAAGCTGCACAGGTC
CCAAATCACCACCTCATCAATCTTCTACTCAASTTTICARA
TTAAAGAAGTGATTTTGCGCAATTTACTAAACAGCACAAAGA
ACAACATACAATTCTASTATTITAATCTTACTCACTTACTA
ACAGAGGCCACAATGAGAACATTTGACTTAACTCTCEGTAT
CTTATTTAAACAAAATCACCTTCCATTATCATISAAATTCA
ACCATCCAAAACCAAUCCCCTTCACTTCATTACCICTTICT
GACAAACCTGCEATTAGATCTTTTGAAAGTGGAGTATATTA
AGGCTGATANCAATGGEACCTAGTTTTCAMACTGCTTITGS
AAAAACTGAACAAACAGTTAAGGTGCCCTTTTCATCTTTA
ANTCTGTTGCTCCANANCACANGCTCTTGTCGCTTCTATTA

ATTACCTCACAACCATTATTCCATCTCATGATCAAAGCAT
ANGTGTTGCTAAGGAGETACAANTTTCANCTGANAMANCAN
CAAAAAAATTCAACTCTGCCAAAAGCCATTGTATCCTECA
CAGATAGTSACATTATTOATTTCAGCCTATTTGCCANGTT
CAATGCTTTCTCTGTCATTCTTTGCAACGAAAACAACAAT
ATCOCCCAAATCAAGCGATTCAACCACTCCATTCCTCCCTTT
CTCTCCAGTCAAGAAAGCACTCACTTITTITGCZCCACTAGA
ANNTATTATTCTCACASATCTTGATCCAMNACACACTTCAT
AAGAAAGCTGTCTCAATAATCGGAAATGAAGTTTTCCGTT
TTAATTTGGATTTGTATCCACATGCTACTGAGGCECCEATTT
GTATACTGACATGTCCAAACGTGGATCCTGTGCTCTCTITS
AATGTTGGCTCTATTCAGATTGTCTATCTTCATAAATTED
TTATGTCACTTCTGAACTTCCTGAATAATTTCCACACAGC
CAAAGAGTCTCTGAGTGCTCCCACTCCCCAGGLTCCAGAA
AGGGCTGCCACANGTSTGANAGATCTTGCCCAGACCAGTT
TTCGTGTTTCCATCAATATTCATTTCAAAGCAZCCCTTAT
ACTCATCCCACACTCTTICTATTTCCACCAATICACTACTS
GCTAGATCTTGCCTTAATCACAGTTCATAATCAGTTCAGTC
TGGTGTCTGATCAAGACTACTTAAATCCTCCAGTAATTG

TAGAATGCATCTGCAGCCTAACAAACCTTACACTTTATAGS
ACAGTGATCCACCCAGGTATCTACCATCCTGATATTCAGT
TGCTTGCACCCAATTAACTTCCAATTTCTTGTAAATCGGAA
TCTAGCTSCATCTTGGTACCACAAGCTGCCTETTCTGGAA
ATTAAAGGACATCTTGATTCAATGAATGTTAGTCTAAATCE
AACAAGATCTTAATCTTTTATTTAGCATACTAACACANAA
TCTCTGTGAGCCTACTGAACACTTGCATAAAGTCAAACCA
AGAGCTACAAGACACAGGTCAAATTAAAGAGCCCCTTGAAA
TCTCTATATCACAAGATGTACATGATTCAAAAAATACTTT
ANCANCTGGACTGGANGANATTAGCTCTGTAGACATCATT
AATATGCTGCTCAATTTTCAAATTAAAGAGGTTCTCGTTA
CTTTGATGANANANAT CAGANANNACGANNCGAAGGCCTTTACA
TGAGCTAAATCTCCTGCAACTTGGAATGGAAGCTAAAGTT
AAAACCTATGACATGACTCGCTAAAGCTTATCTAAAAAAAA
TTAGTATGCACTGCTTTGATTTCACTCACTCTAAACGEGA
ACCTCTTCACATTATTAACTCTTCTAATCTCACTCACCAA

SN T OYOA A R R T TR ST VA A T O VR (VR SV TR e
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ol oAAaR oG IA T TAAAARD S ACACRC T GA LS
CACCACAATTTAAAACTATTCATCACACTACTAAACATAL
ACTGAAGGTTTCATTTGCATCCTTACGACTTAGTACTTICAT
TTCCAAGCTTTACTTTCCTTCATCCATTTTTTATCATETO
CTGCTCCATTCTCTCAGCCTITCCTCTTCTGACANCCEAATC
CGAGCTGAAACCACTTGTCCCGGAGTCCAGAAGTATCGEST
GTCAAAGUTGTATCCAGCAACATTTCCCAAAAGCATGTST
TTGATTTAAACATCACAGCTCAATTAAATGCATTTAATGT
CTTTCTCTSTCATCACANCTCTANCATTGCACATATTANAN
ATACATGGAATCGATGCCTCTATTTCTGTGAAGCCTAAGT
AGACTGATGTCTTTGOCACACTTANNGATATTATACTTAT
GAATGTAGATTTGCAGTCCATTCACAAAAAGGCTCTCTET
ATTTTGGGAGATGAAGTCTTTAGGTTCCAACTGACTCTTT
ATCCACATOCCACACAACCACACGCCTATCCTIATATITC
CAAAGTAGACCCCAAACTTACTTTTAAAGTGGSTTCTATT
CAGATTGTTTATGCTTCATANATTCTTCATGTITCTTTTICA
ACTTCCTCAACAATTTCCAAACTGCTARAGAAGCTTTGAG
TACAGCCACACTCCAGECTCCAGARACAGCTECTTCCAGT
ATGAAAGACTTCGCTCAAAACAGTTTCCGCCTTTTCATSS
ATATTAATTTGAAAGCACCACTTATTATTATTCCTCAGTS
TTCAGTATCACCTAATGCTCTTATACCAGATCTGCCTTITA
ATCAGAGTTGAAAACAAGTTTAGCTTCGTTCOTATCGAAT

ATTATTCTCTTCCTCCAGCTCATTGATAAAATGAACATCGA
ACTCACTCAGTTGAAGCTCTCAAGAACTATTTTCCAGSGET
AGCTTGCCACAAAATGCACATTGAAATTTTAAAACCAGTCA
ACATGCTTTTCTCCATACACGCGAAACTTAGCAGCACCATSG
CTATCTGCAMNTTCCAGGCATGCACATANANSSAANNCTA
AAACCTATGCACGTTGCTCTCAGTGAAGATGACTTCACAG
TTTTAATGANAATTTITGCTACANAANTCTTGGAGANCCTTC
CTCACAACCAAGCCCTACACAGTCTCTGCAGGACGACTGTA
ACACTCACAAAACTTCOATCTTTCAACTCTACCTCACCATS
TCAAAGAACAACAACATTCCACAGACTCAAACCTCTCTAT
CAACCACATTCTCACTCTCCAATTTCACTTTCACTTTCAA
TCTCTTTCCATTATCOTTTATAACAATGATATCAACCAGS
AATCTCCASTTCCATTTCATAATCACACTTTCCAACTTCO
TCAACTCASACTACATCTTATCCCCTCCTCASSCAACATS
TTTAAGGATGCCTCAATGAATGTCACCGTTAAACTTAAGA
CATGCACCCTTCATGATCTCAGAGANCGAATTGACAGAGT
AACATCGAGAATGATTGACACAAAGAATGACCAACATAAT
MANCAGTTCTATCATTGATATANGT TACANACANCACANANA
ATGGAAGTCAAATTGATGCTCTTCTTCACAAGCTCTATGT
ATCTCCCASTCTCCAATTTICTCATCACTCTCITZACATTTC
TTTATCAAAGCTGTGCCTCACAGTCCAGAAAATCTCGCAA
AACAAACACACATTTTACCAACACACACTCCCACACGCTAA
GCCTCAAGATACACANAGATCACTCTCTTAGACCAANATATS
ACTTTAAAGGCCATGATCACAGATCCAGAAGTGCTATTTS
TTCCCACCCTCACAAASSCTCATCCTCCTCCTCTCACACST
CTCGTTTCAGTCCAACCTTTICTCTGTCAACATCCAAATTC
CAACACATCOATCCAACCTTCTCTCACACATCTCSAAACTCC
TCGCTTGCCCTTTTCTCACACAAAACAGAGGGAAAAATCAT
TACCACAGTCTITGCAGCICTCTTCTTTATTTATCCARAAR
TCTACGTGGGCTTCAGGANCCANNNTATANATATTATSS
TTAAACAATTTATAATTAACATTTCACCCATAATTCTTAA
TACTGTGTTGACAAT CATCCCTGCATTGTCTCCANANACA
AAAGAAGATGCATCCAAACATACGTCTAAGGAAATCGAAA
ANTCTTTGOGGTATCANATCCATTAATCATTATAACACTTS
GTTTCTTGGTCTTGACACCGCCAACACAARTAAZCCARAGT
TTCAAACCCATTCAACATTCACTCATACACCAAAATTITS
GTGTTGTTGTACAATCCATTICAAGTTACCTTAGAATGTGS
CCTTCCACATCCAACTOTACCTTTATTATTCOZACACTCET
AAGTTTTCAGCAAATATTAAAAATTCCACTTCTCTAATSGS
CTGCTGTTGCTCACGTGACACTACACCTGCACTATTACAA
TGAGATCCATCCTGCTITSCCAGCCACTGATTOACACAGTS
CACCCCAACACACAATOCAATTTAACCCTTCATCTAAAT

AGANCCCAGTTCAGCGATANAGTTTCCTGCCAGCACATGA
TTTTATTCCTCAGCCACAAATGGCAATTCATATTTCTTICA
CCAAATATAATCAATATAACAATATCCAAAADTTCTCTTA
ATGTTTTCAACAATTTAGCAAAAGGTTTITTCAGSACCGTAT
TCCTTCTACTTTTCACTACTCTTTAAAGCACASACCTECT
TTTACGGTANAANTGCTCTAGGTGTTCCCATTANCGTGA
AGCCCAATTGTAATCTCAGCACTAATCCGCTTCCCTCAGAA
MAGTCGATATTTTTGATSTTICATGCTCCCCAGANTTTGSAN
CTGGAGTATGCCAGCATGCTACCTTCAAGTCAACCCAACS
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TATCTATATTCAGCCOTCANCANNGCTCCTTCTTCACTCT
CACCATTSTACCTCATGGATATACACAAGTTCCAAATATC
CCTCTCCZCACACCTCSOACCCCCATTCTATAATCTACSS

ATCCCAATGCCAGTCATTCTCACTCTCTCTTGSTACAAAT
TCATCCAACTCAACCCAATAAACTAATTACCCTTICCCTCT
CCTCTACAGATCAAAAAUCATTTCTCCATTGCATTTATCA

TCTATAAATTTCTTAACAATCTTAACCTATTOSACCCCAT
TGGGATASCCACACCTSAACAGGAGTTCCATSTTCCTTTA
CATTCATATACATCTCAATTICTTTATCCACCCACCTGCAA
TCTTAGAGCATCAGTACAAAGAATCTACCACTTATATTTC
CTGGRAAGCAACAACTTCATACCGAGCACGGAAGTCACATET
ATGTTGCAGTCTCCATCACTAGANGTCAGCTTCTTACCTC
TCATACTOAATACACTTOCTCTCCCTCATCAATTCACETA
CATATGTACACATGGGGCAACACTGGCATGTAGCTTACATT
ATTCATCTITTATCCTTCTCTCACTTTCCGGAATCTTCTES
CATATTCCCTAACATATTTACTTCACCCAACATCACARAAT
TCATGAGCTGCCAGAAGGCACTACTCCTGATGTTCTGIAT
TCGAGMTCACTGCTSANATANTGCAATTAGTCCTEGTSA
AATACCAGGGCAAAAACTCCAATGGACATTTCCCCATATG
TGATACACTACCAGAATTCTTTCCTCTGTGTTTTTCTTCT
GACTCCACAGAAGTGACZGACAGTCGACCTGTCAGTCCACS
TCACCACAATTCCCACSCCCCATCCTCCTCTCTOTCTTTAC
TCCCTATTGGTTAATCAACAAGACTACCCGGGTTCTCCAG
TATCGTTCAGAAGATATTCATGTGAAACATCCACCTGATT
TCAGGGATATTATTTTATTTITCTTTCAAGANSANCANCAT
TTTTACTAAAAATAAGGTACAATTAAAAATTTCAACCAGT
GCCTGGTCCACTAGTTTCTCATTGCATACAGTSCCANGTT
ATGGGTGTGTCAAGTGTCCTCCCAACAATATGGACTACCT
COTTCCTOTTACCATCAAAATCACCACTTTCAACCTTTICA
CCGAATAGTTACCCTGACTCCCTTTTCTACCATTCCANACA
AGTCATCATTACAACTAGAACTTGGCCAGATTGCATCTGA
TGGCTCAATGCCANCTANTAANATGCAACTATATTCCTTICT
TCAGAGTGCCTTCCATTTTCCCCAGAAAGTTTETCAGES
ANCTTTGTGTCAGAGTEGTECGCTCTCANGCGATCTTCCAN
ACCATTCTTTTATAACCGACAGGATAATGGCACTTITATTS
ACCTTACAACATCTCAATCCCCGCTATCTTCCTOCATCTAA
ACACTGUCEAACATTCAACTCTCATAACTTTTTCTCATTA
CCATGAGGGATCTGCACCTCCCTTGATAATGAACCATACA
CCATGGGACATCCTCACATACANNCNACAGTGEETCACCASG
AAGARATGOTCTTGCTEECAAGACACCCTCGACTTTTTGE
CTGGGCAGATCCTACTGGTACCAGAAAACTTACATCGACA
TATGCAGCAAATGTTGGGCAACATGATCTGTTAAACGATG
CATCTCCACACTTTCCATATCATCGCAAACATCCACATACA
CTGGGTATCATTTCTGGATCCEGCGCCAGAGAGTTTTGETT
TTCACCCATCATCTTCCCTICCTTTCCAAACTCACTCCATS
CAGAAGAAATCCAACAGGCTGATTATCAAATAACCTTSTC
TCTCCACAGTCTITGGGETTTCACTGCTTAACAATCAAAGT
AAGCAGGAAGTTTCCTATATTGGGATAACCAGTTCTGGTS
TTGTTTGGGACCTGAAACCAAAGCACAAATGGAACCCATT
TAGTCANANGCAGATAATCTTATTGCAACANTCCTATCAG
AAACATCAAATATCAAGACACCATGCCTGGATTAACCTAG
ATAATAATTTTCAGGTCAANTTTTGATAMGATCCANT GG
AATGCGCCTCCCTATTCGTACCCCTATTAAACGAGACTTT
TTATCAGGAATTCAGATTCAATTTAACCAGTETTCTCACS
AGANCGAAGTTTAAGGGCCACCTTGTACTGGCTTCACCTTGA
TAATCAGTTACCAGGTGCAATGTTCCCTGTTGTATTTCAT
CCTGTTGCCCCTCCANMTCTATTCCTTTAGATTCAGAST
CCAAGCCTTTCATTGATGTCAGTGTCATCACAACATTTAR
TGAGTACAGTAAAGTCTTACAGTTCAAGTATTTTATGGTT
CTCATTCAGGAAATGGCCTTAAAAATTGATCAACCETTTS
TACCACCTATTATTCCACTCTTTACCCCAACAACACATCC
TCAAGCTGAAACAAGACGCACAAAGTTAATCCAACAAGAT
ATTCATCCTCTAAATOCACAATTAATCCACATTTCAATTA

CTGATATGTCAATTCTTACTTTCTTTCAACATTTCCATAT
TTCTCCTOTCAACTTICATTITCACGTTTCTICTTTCCCTTCS
GGAGGTGAAGAATCAGACAAAGAAAAACAGGAAATCTTITS
CACTTCATTCTCTCAACTTCCTCTTCAAARACTCATACCTCC
TACTCTGACTCGATGTSGATCACCTTATATTCANACT TGS
TATTATGAAATTCGATATCACTTCTACAAGAGACATCAGS
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TTATAT FSAG I T T T T AU A T TACAG T EAACACT T OTY
CAAACACATCTATCTCCTTCTATTCCCCTTACATCTACTT
GGAAACCCATTTGGATTAATTAGAGCETCTGTCTGAAGGAS
TTGAAGCTTTATTCTATGAACCCTTCCAGGGTGCTCTTCA
AGGCCCTGAACAATTTGCACAGGGGTTAGTGATTCCAGTS
AGAAGCUTCTTTGGACACACAGTAGCTGGTGCACCAGGASG
TTGTATCTCGAATCACCECETTCTGTTCGGANNGCTTTEEC
AGCAATTACAATGGACAACCAATATCAGCAAAAAACAAGA
CAACACTTOACTCCACASCCCACACATTTTCIACACATCC
TGGCCAGAGGACGAAAGGCCTTTCTCCGAGGAGTTCTTGS
TCCACTCACTCCAATAATAACAAAACCTCTCIAACCTSCC
AAAAAGGAAGCAGCTGUTCCATTCTTITAAAGGAATTGGAA
AAGGGCTTGTCCGTGOTGTCCCCCGTCCAACTOCTCGAAT
CGTAGATATGCCCAGTAGTACCTTCCAAGGCATTCAGAGS
GCAGCAGAATCAACTGAGGAAGTATCTAGCCTECCTCICTS
CTCGCCTGATCCATGANGATCGCATCATTCGTCCTTATGA
CAGACAGGAATCTGAGGGCTCTGACTTACTTCACCAAGAA
CTGGRAAATACACGAATAAATCTTTCCTARACTACTACTTS
ATTTCATCCTTAAAAATCAAAACAAACTGTGGTCTTAATT
GACTGTGTGTCAATTCCATTGTCAATTTTAATGAAATTTT
CTTTAAAACTCTCACCTCCATCTGANCTTTTCATAGTACT
GGGATTGACTACAAATAAAAACTTGTCGTATTCCTCGTAA
TACTCTCCACAAATAACACATTACTATAAAATATTAAACS
ATGCAGAGAATCAGCTCTCTTCTGCCTTTAATACATGAAA
GCCTTTATTGACCTCAGANCCAGATACTGTTACTATCATT
TCCAAAATTTTATCTTATCCTGTTCATGTIGCATTTCAGGT
AAAATTGAAAAACAGGACAATTATTATGTCCAATTAATAT
GTTTATGTTTCTGAGTCTTCGATGATCCAATTACATAGCTT
TCTCTTTCACAAATCOCTCTAAATTTCCTTAASTTACTSS
ACTATTACCTCCAGCATCTCCTTTANTANTTGANTTGTCA
GTTGCTCTGACCCTGCCCTTAGACCTCARGTAATAAATAG
TTGGCACATGAATTTTGACCATATGTTTCCTCTTCCCTET
TTTTCCTATTTAACCCCTTCCTACTCTTGCTAAATAAATG
ATACCCATTTTATAATTATCTTATATACATTTTCACCCTT
TAGCATTTCTGCTTTTCAAAAATTGAATCTCCTTCTTGST
TATGCTTATTTICATAATTATTAGTTTTANTTANTCTAGAT
AGAAGTTGAACATGTAATTACGCAAATTGUTGTCTCGIAT
TTCAATACATACATTTOTTTATTTTCAAAAACTAACCTTT
TGCTTTTAAATCCTTAGACACGGTTTATTATCTTACGAGAN
AAAATAATTATAATCATTATTITTTCAAATTASTATCCTCT
TANTTCTCANCATANGTTATCTTTCAATTTCTTTTTITITS
TAATAAATGATCGAAATSTITAACAATGTCTTATCTAGCA
ACTTTCATGCTTCTCCTCACAAATGAAGCCAAACTATAAA
CTTAGATTTAATGTGTTGCTATATTTCAAGAGAATCAAATT
ATTAACATATAATTCTTCACTTCCATTATCTATTTITAACD
ATTGCAGTTATCAAAATAATAAATTCAATGTTTTATGTTT
AACCACTTTAAAGAAGAAACACTGACATCCAAAAACCAGT
GCTGTGCTAGATATACAANCCANAATTACTTCTGTCCTTANAG
GGACCAAGTATAACAAAACATGTAACTGTTAAAACTAGST
CRCANMCCTTTICTTGTGCCTAGATANT TTAGCATTCGCAN
AAATGTCACCACATGCAGTTTTCTACCAGAGTCAACCACA

MAATANCTANTTCANGATCCTCACTTAANATCATCTCCANTA
GTTACCCTTCCTGAGATTCTAAAGTAACAATTTTTAATTT
TACTGGTTATATTGCTSTTITACTGACACTTACTTTTANG
AACCCCTGTAACTTAAGATTTTTITCTTAATTGTTTITGTTT
ACCTCTCTTATTAATTTTTTICCTTCTCATATCTTITTTATA
ACTCTCTOTCAAAANGCACAAAACTTCAAGAAACTTTTAA
TTATTTTCTCTCAACATATAATCTTCTCTCATTTCTTACT
TTTTATTAAGATATCAGACAACTTTTAAAACTTTACTGCA
TTATTATAATTACTGGAACAAAAAGAATGATTATACACTA
ATCAGAGGACTTGGTASTITTITGTCCTGGATSTCANAGTS

GGGCATGGATAATTGAAATATTTAGCCTATTTCATTCTTT
GCCCATCTTGCTGTGATCACTTAGTTCGGTAAAAATATTT
ATTGATTATTTAGACTGTACTGGATATACAAAACAAGECT
TCTGTCCTTAACGGATCGACTAAAACAAAACATCCAAATA
TTAAAGAGTATTAGAGTATAAAAGTATATCTTTTTAGCCC
TTTCTAATATCCCCAAATTCTARATAATTTATTITCCCCAT
CTTTTGATCCTCATGTTCCTITTTTCTCCTAAGTACTACTT
TOTATTCTTTAATATOCACCTTTCACACTTACTCAATCAT
ATATTATATTTCCATGAGATCTACTATTCTACTTATCCTS
TAATCTTCATATATATATACACACACACATATATATACAC
ATACATATATACACACSTACATATATCTACACATACAGAT
ATACATACACACAAATACATATATACACACATACATATAC
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ACACATATATATACACATACANATATACACATATATACAC
ATACATATATATACACACATACAAATATACCCATATGTAC
ACATACATATATACATATACATATATACACACACATATAC
ACACATATATACGCAAACATACACATATTTACACATACAT
ATATACATACATTATATOTATCTATATATACTCATTTAAT
ACTCATTTTGCTTCACATACTTATGATCATGCAACCTTTA
AAACAGCATTTCTTGCTTTTTAGTTTTAGTTATATTTTTE
CATGTTCTTACANMATGCCTCATTANCATTTTTAATTCTITS
TATTGCCATCTATTGAGSTCACATTACATTGTSTTTTTAT
CTCGTCTTANTTCATCACATTAAMTTATTCTACTAACAGT
AATAATGCTGTAATAAACATCATTATAGATTTTCCTTTTT
TATATCTTSTITGCTTTTTCATATTTCCTTACAATTTACT
TGAARAAATTCAATTACTCCCTAAACCGCTTTTCCAAAGT
ATTCTTAAATTCCTCOASTTCCATTTTTCCAAACCCCATTO
TGAATATTTTATCAACTAATTTGGTCTCCCTGCTCCCATT
AGTGACTGAATATCTTAATCTGAATCTCAGAGTCTAGTGS
GTTITTAGTACTGCTGAAGCACAAGTTITTCTAAACTCTATT
ATGCTGATAAATTATATTTTAAAAACTGTCAATCCCTTGA
AGCACAATAGCCTANTANCTANCGANANTACATACANGAT
AGAAAGTGGGTAGTATTTCTTGTACTTGCATTTCACATET
MAMATATTTTANCATATTTANMATTTCANGCTGCACATANAT

oo

2

CATTACATTATTAAATTCATTTCCCATTTTCTCTTTGAA
GAAATTAAGGCAAAAGTGTTAAAAGATTTTAACTAATTCEG
CACAAGTGAATTGTGAAACAAGTAGCTATTGCTCTCAAAT
CTGCACTCOTCTCTGAGACTCATTCTCAAGATGACATICT
AGTTCTTTGTCCATTCCTCTTICCTTATTCATSSCITTTTS
CAATTGTCAAGCAATGACTACGTACCAAGCAACTTTAAAA
ANTCTATATTTAAGCATTCAAATANTATCAANTCTCATTT
CTCTGCTTGTCCTTATATTCATTATATTATCCTTTTAATA
ATATTCCCATTATATTCTTCCTCCTAAAATCTCAACCTET
TATTTATTCACTATATTTATCTTCTCTATTTTCATATATA
TTATCTATTTTCAGCCATGCCATTATATATAATGTCAGTAA
TAGTATTTCATTAGCATTCATTATAAAAAAACTCCTTTITT
AATATTTGACTAATTCAACTCACAGTACTTTTGAGATAGSE
TCAAAAGGAAAATARATCTCTTTTAATGTGCTACTARAAAN

ARAAARR

WDFY3 NM_014991.4 49
- GCGGCCGCAGAATCGAGETCCEGGCCCCGGCCICCCEClls
CGGCGECGGEGCTCCCEEECCCCGCCECGGACETCCCGETS
GTCGCCCCTTCCCCGTAGCCCGETGCCCCCTCEECECGGAS
CCCCGGUICGCCGUGETOCCETCTCCTGGGCITETCCIGE
CCGLCGCCCTCCLCCGECLCTCAGGTATAATACTTCTCCAL
GTCTGCTTCACCAAGAAACTCCCTGCCATTCTTATCATTT
CTAACCASCTTCATCCCACCCCACAACACACAATCAGCCTC
GAGCCCAGATTTCAAGTTTTCAGTAAAATACCTTCAAGTS
AATCCCCCCTATTCTOCTCACACATTCACAACCTCTTACT
CAAGGAATTCCCTAAACAATTAGAACTGCGTITCACCAAC
CACCCAACATCAACATOOTCAACACCATCATISCCCCOEC
CAGGCAGCAGCAGCTCCASCCCACANCACAACSCCTTAGSN
CTGATGCACCTCCGCCGECTCTTCACCGAGTTGTCGCCATS
CTCCCCGGCACATGACTCACAAGGAACAAGAAGACAAACT
GTATATGATGCTGCCAGTCTTTAACACGGTTTTTCCAAAT
GCTCCGCLEANTACANTGACAGAANNNTTTTCTCATCTITC
TGCAGTTCACAACACAAGTCTCACGACTAATSGTCACAGA
MAATTCGANGCGACAGCATCAMNCKANTCCACASACCCTSCA
AGTCGGGCTATAGTTCAGTTCCTAGACATTAATCACASTS
AACAACCCACTACACOCTCCATGOTTCTAACTACAATTAA
TTTGTTAGCTICCTCTGGTCAGAAAACCGTGGACTCCATG
ACAACAATGTCAGTGCCTTCCACCCTCGTTAAATCTTTAT
ATCTGTTTTTTCACCTTCCACATGTCCCTGAGSCACTTGS
AGCTGCACAGAATGASCTACCTCTACCAGAATSTCCASS

CTACTCCACAAACTTTTTCTACAGATCTTACTOAARACTCT
GCAGTTTTSTITCCCCTGCCCAGGACCTGGCTZACAAAGA
TCATCTCCACCTTCTATTCACTCCAATAACCTCTTCCGTOS
CCTCCCTATAACCTGCCTTCCAGAAACAGTGCTCCAGAAL
TCCTCATGACCATATCTCCTCATGGTCTTAGTGTCAATG

AGTGAAGTATATTCATGCAGCAAAGAGTCTTTATCTACATGT
GTTCAGAATATCCAGCAATCAGATGACCTGTITCCCCTAG
AAATTGTCGANNIGTTTGCTCGGCTTTCTTGTTTCCTCAN
AGATTCCAGCCATGTTTCCCARACACTTCTGGATCATTTT
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COCATATSGGCAAGGATATANTTTTCTTTGTGATCTCTTGT
TTAGATTGGAACAAGCAAAACAGGCACAATCCAAACATGS
CTTGAMCGATCTGCTTANTCTGATANCTTCCCTAACAACA
TATGGTGTCACTGAACTAAAACCAGCTGGTATTACCACAG
CCCCACCCTTTTTATTICCTCCATTTCCACTACCTCACTC
TGCAGGCAAACCTCACASTCTGAGAAACGTCCACCCLTTT
CCACTTCTTCACAATOCATTTTTAAAACCAAAAACCATT

TCCTTGCCCAAATCATCCTTCATGCTATCACAAATATTTA
CATCCCTOACAATCCCAATTACTTCATCCTASACTCACAS
CACACATTSTCACAGCTTTCCAGAGANCATTTCTAANCTCC
CAGAAGTACAAAACAAATACTTTGACATGCTGGACTTTGT
TGTTTTTAGCTITAAATTATATACCTTCTAAAGCAACTTATT
AGTGTCAGTATCCTCTTAAAATCTACCTCTTITTATCACT
GTAGCATTATTCCAATGAAAACACTTCTTAAGTTTACAAG
ACATGACTACATATTTANNCACGTCTTCAGGGACCTTSSGE
CTTTTGGAGGTCATGGTAAACCTTTTCCATAAATATGETSG
CCCTGTTGAACCATCCAACTCAGGCACTAAATGAACAAGD
GGACTCAAGAAATAATAGTTCAGTTCAAGACTAAAAATAT
CTCCCTTTATTICCTTATCCACACCTTCACACTOCTTICTTS
AAGGATCAAACACAAATGCACGAATTTTTCGAGAATTTGG
ACCTGCAACATCTCCACATAATATACTAAACTACCCTCAA
TGCCGGCAGCATGUCCTTGATCACTATCCAACAGCTCGTGE
TCTCCCCAAATCCCCACCATCACATCECCACTCTCCTSIS

GCTAATGCATTCAGCCCCACCGACGCAATTGCACTTGAAG
ACTCATATTTTAACCTOCCCTCCTCTCCOTCCTTCCACAAA
GCCATCGTTCAAGAACAGTTITTTAGCAAAGTTGCACGATT
TCTCTACATTACATCCTTCCTCCTTCCTATCOAAACATCT
TTGAGCTSTCCACCCAAGAATGGUTCCGAGAAACTCAATLT
AGAATCAAGTCTTTGAACTTICTTCACACTGTGTTCTGOAD
CTTGACTSCACCAATGCCGCTATGAGCCAGUCAACTCTCAT
TTCTTCAAAACACACATTCACTATCACAACTTICCACATS
CTGTTCGATTTCTTGGCTCCTTCTCACACCTAAGANNANT
AAGCGCCATGAATGTCTTCCCCTCAAATACACACCCATTT
CANAGACTTTTAGAGCGAACATGTANTCTCANATACGANATCAS
TGTCACCZACCTTACGGCACTGCAGTAAACTTTTTATTTA
TCTTITACAANCTAGCCACACATTCTTITTIGACAGTCCTECA
GANCAGATCCCTCCTTGCCTCACANCTGAGTCTTCTCTCS
CCTCTCCTTCCCCTACACCACCTTTCTCCACCAAAACTCA
TGCATATCATTICTGTTTCAACTCCCCCTGTTTACCCTCCT
AAAAATOTTCCCCACTTOAAACTACATCTCACAACTTCAT
CTCTGCAGAGTTCTGATGCACTCATCATTCATCCTCEGAGT
CATGCTTGSCCATGCTGGACCTACTGCCCTCTETTCCGTCA
GTGACACAGCCAGANCATCCTTTGGATCTTCANACTTGCCS
TGGCAAATATTITTACAATCCCTGGTCCACACAGAAAGGAA
CCAGCAAGTCATGTGTGANCCTGGTCTTCATECACCATTS
CTGCAGAGCSTCCAGTSCTCECATTGGCCTGATGAGCACCACT
CACTGCAZCCGCCCCTGCACCGGATCTTTGAAZGATTAGS
CTCTCAGGUTCTGGANCCCATGGTGTTGAGGGACTTTTITA
CGTTTGGCAACTCCTTTAAATTGTGCTGCCTGGECACAAAA
MANCTGCTAANNCAATATACCCTCCACAANCCANCTTCACT
GAGTTATGAACCAGAAATCACAAGTACTATGATCACATCT
CTCCAACCTCTCCCTACTCATAATCTTTTITACSCTTACATS
AAGATAACCATTACCGGCATAAGCAACAGCCTGETAAAATC
TGCGGAAGGANCTACTGTACCCCTGACCAGGETCAAGTET
CTGGTCTCCATCACAACCCCACATGACATCAGACTTCATG
GGTCATCAGTTACTCCAGCTTTTGTTCAATTTSACACATC
ACTTGAAGGGTTTGGATGTCTTITTTTGCCCAGTTITGGCC
CCTCATAATCCTCCTACAAATAATACCCTCACAACAGOTCS
TTATTGATSGCCCTCTGSTCAGTGECCATTIGGTTCTCGTSA
AAGATTCTTCCCTCCTICCTCCGGCTTAAGTTACTCTAGT
TGCTTTTGTATTGANCATTTITAGTTCTCCTCCAMATANCT
ACCCTGTCAGACTTCTTACTCTTGTCCGCCGAGCAAATTC
TTCTCACCAACATTACOTCTCCCTTCCAATACTTCTATCA
GCARAAGACCCATCTCTGATTGTTTCCACCAAACACGAAL
TCCTCCAAAATTATCTTCATCATTTTACTCAASACTCCTC
ATTTTATSAAATTCTCCCATCCTGTCCTCGCTTTCCATST
GGAGAGCTTATCATTGAGCCACAGTCCCATCATTTCGTCC
TGGTAATCAGCAMGGCATCTTCAMANCAGTACTCCAGT
CCTTTATATTCATGGACACCTTGTTAACACTSTAAAGTTT
CATTATGTCCACAGTACTCCAGGGCCTTCAGSTTCCGTAN
ATCCACCAGTCCTGAGCACCCTCTATCCCTACATTCGTAL
TCCACCTGCCCAACGCCAAATTGCCTCATTGETTTCGIGE
CTGGGACCCACACATTTTCTAGAAGAAGTTTTACCTTITT
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CAAATCTTACTACCATITATCAACTTCCACCAAATTATST
TGCAAGCTTTCAGGCTGTATCTATGCCATGTAAACATGCA
AAATCCGAAGCCGTGETGCCATCCCCTGTGTCATTAGTAT
CAGAGGAGANMCTGTCATTTCGCCTCTATGCACTCTCTST
GTCGTCTCTAACAGTGGCAACAATCCCGAAAGTCTATAAC
MANTTGCATACCAMGUCATTGUCTANCCAGTTACCCATTT
CCTCACATGACAATGCCACTCCTGTCAAGTTEGATACACAA

TTCAGCAGGACATCTTAATCCATCTCCACGGACANTTEES
GCCGCTCTGATTGGATACTTCGGAGTAAGAACATTTGTCS
CTAAGCCTSTTCCCACTACTTTGCACTACGTTGCTCGAGT
TGCAGCCATCCTGGGICTCCTGGCCATGGCCTITCATGTS
CAACCCTTATATCCACCACTCAAGCCCCTCCTTTICTCTCO
TCAAGAGTAACCCACTAGCCAGCAAACAAATGGAAAGAAT
CANGGGCTACCAGTTSCTCCCAATCTTGCTTANCAAGAND
CGTTCCCTTCTTAACAGCCACATCCTCCATCTAACTTTTT
CTTTCCTOOCAACTCTTCATACTCCACATCATSACCTCOAT
TATTCCANATTCANCTECTTITCCAGCACCTCCTCTCTGAT
TTTGRAGTCTCCCTCCATCCACCATATGRAACTTCATCTTT
CCTTATTTGAACACTTTATTCAACTCCTCACAGACTCCAG
TGAAGCCTCAAAGAATGCCAAATTAATGAGAGAATTCCAG
TTAATCCCAAACCTCETCCTCACTCTTCCACATATCTITT
TATCCCAGCCTACTATTGCTCCTATTAGTAATGTCCTGAG
CTTCTTACTCCAACCTTTTCCTACCACCAATIATCTCCITC
AGATTTGGGCAGTTTATTTCTTCTACTTTGCCAACCTTTG
COCTTTCTCACAAATTTOTACTAATCCAAATAAATAATC

AGAGAAGCTTCACACTGCGAACTGAACAGGAGTTTGCGAGST
CTTGTATCAGCTAATCTTATACTTTTCAGGAAZACGACTTE
TGGATATCTTCCTAAAACTAATTTATACATCTAAACAAAA
GACAAGCATTAATTTGCAACCTTGTCAAGAATTCCTGAAG
ACACTCCCTTTTCACTCCATCATCATCTITATCCACCAAS
ACTTACATTCCACCACAGTTACAGCACCCATGACGATTCT
TGTTGTCCTACTAAGTAATCAGTCTATTCTCATCAAGTTT
AAAGAAGGACTCAGTGETCCAGGATCCCTTGAACACACAL
ATTCTGTCTTAACTAATAACATTGGAACTGTATTACGATT
CAACGTGGGCACAAGTSCTCCTGGGCACATCGATCCTCAGS
GAGATTAACCCAGATGECTTETCATTTITCCTGGTTTTCCAG
TCCTTCACTCATTCCTTCCTAAACACACTAATITCCCTCT
CCTCTATTTTCTCCTCATCECCTTGTTTCTGIACCAGICA
CTTACTCASCTCCCTCACAACCTCGCACCTCASTCTCCCITS
TCATCAGCTGCCGGAGTAACCAGGGTTIGCCAGTTITCATTT
CCATTCCATTTCCACATTCATCTTTCCACTTICTCCCTICT
AGCGGAACTGTCGTCTCTTCTATCCATAACGCTATCCATAS
AAGCTGTTTTTTTATTATTCCGAATGCCTCCGCACGCATGET
GACTTCACCTTCGCANTCACAAGANCAGGGATCTTCGCTC
CGAGAATATCCTGTGACCCTCATGCACGTTCTTCAGATATT
TCTATCACANCCTGCCAGACCTTGCCTCCATGTCCATGAG
CCCTGACTTCCTGTGTGCATTAGCACCCACCETCTTCICD
TTCAATATTCCCCCTTACTCACACATCCTCACTCACCTTIC
ATGATGAAGTTCGATCTICACCAGAACAGTTTARACCETT
TCCACCACACACACCCATCAACAGCACCCAATCACACTAC
TGCAATGTGGECACCAAGACATATCTCACCAATCACCTGS
CTAAAAAGTTCCTTTTTGACTTCATCCGGGTOCTTAATCAT
AGACAACCTCTCTCTCACTCCTGUCACCAAGUAAACTCCA
CTAATTGATCTITTTGTTGCACGCTTCCCCTGARACCTCTA
CAACRACTCACCAAAAATAATTTCAAACTTACATTTTCO

TAGCGTGATGCACCATTTCCTTGCACCTGATSTCTTATTA
CCCCAACATCCATCTCTICCTATTACCACTCIACCAATT

ACCAGGTATTCCTGAACAATCTGTTTTATTTCACACAGTS
TCTCCTCCACAACCTTTICCAACCCATCTTCAACAAATAA
TCTAAACTTCITATACATTITATARTTCAACTAATTCCAC
AGTCAAAGAGAAGATCACACCGATTCTCACTGGATCCAGT
GTATCATTGCCTCANTAGCACCATCTTGTACCACTTCTCA
CGGGCACACAAAACCGTTCCTCAGCAAGTAGCTCTCCTTG
ATTCACTCAGCCETCCTCACTCTANNCAGAANCTTCATCCT

GGGACCTGGGAACCATGACCAAGAATTCATTAGCTCTITG
GCCCACTGUTTCATANATCTACATGTTGGANGCANCGTEE
ATGGATTTGGACTGGAAGCACAAGCCCGCATGACCACATG
GCACATTATGATCCCITCCCACATTCANCCACATCCTACT
TACAGCCAAGATATTAGTCAAGGGCCTCAGCTTCTCATAA
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ANGCTGTCAACAGAGTTTCCACTGANCTGATACATAGTAN
GAAACAAGTCTTAGAGGAACTTTTCAAAGTAACTCTATCT
GTGAATGANNCCGGCCACCTCGACNTAGCTACACCANGST
CACTCATTGAACAAGCTGCCCTGAACTGCTGGCACAATCA
TTTGGCCCATCAAAAGAAATCCATAACTCGAGSACAAGTT
TTAGCGCCCACCACACAGTCCAAATTATCCCGTCTCAGCA
CTGCCTTTOCTCTITTCCAACTTAACACCATCAACAACSAA
TCCAAAAGAAACTGGTCTTAATAAACACAGTCTTTCCACT
CAGGAGATTTCCCAGTGGATCTTTACTCACATTCCTGTTG
TTCGTGACTTACTAGATACACAATATAMGANTATCAGGA
GCGTCAGCAGAATGCCCTCAAGTACCTGACAGAACGAGTGS
TGCTCAGATCGACTGCOAGCTCTTGACCGAGCEECECCTET
GGGGCCCTCCCATCGGCTCCCACTTCCACAAGTECATSGIT
CCACATCACACAACCTCCCTCCACCATCACCAAAAACATS
CTGCGARATGATATGTTTTATAACCATTACCITTACGTST
CACAAACTCACCAACATACAAATCTCCCCTCTIACATCCC
AAGTAAACAGCCTGAGACACCCGATCATATTCCTCAAAAD
ARACCTGOTCCATATACAACAGCCGTAAGTTATCACAGTA
AACACTACTACATCCOACTCCCCTCTCCCAATCCCCCCAT
TGTCCAASACCCCATTGTCCAGAGTTCAGAASSTCAAGT

CCTCACCAACAACCACACCATCCCCAACACACTATTCCTA
AACTCAAASGTTTGGTCAACCCTCCTCTAAAAZCCTCICS
ATCTCCACCTCATCCATSCACATCACCACAACTACCAGCAS
CTACANGACCACATTGCTCACGGCACCTCCATACAAGAGS
AGGAGAAAACACATAATGCTACCTTACTGUGECTCETTAG

GGAAGGAGAAAAGATCCAACACATGTACCGCTGTCCTIGA
GTCCAGGGCCTAGATAZCACGTGAGGCCCTCCTTCTITTTG
CTAAACACCATTTITTATSTCATTCATCCATTTACCATIAC
AGCAACCAGGCAAATAAGACATATTCAAACCTTACCTCCA
MAATATGCATCGACCCTATTATTCCTACAGGAGCCACCCANG
GCCCTAGTZAACTCAAGACAACATGCAGCATTTTTCCATA
TCAACATATCAACCAASTTCATAAAACCACATATCTCITS
CAGCCTATTGCTGTGCAACTTTTCTCTGGAGATCCATGGA
ATTACCTCCTTCCTTTTCACAAACCAATCACAAACAAALT
CTATCAAAGGTTITTGGUTCTAGTCCCATCTCTAACGGAT
AGTTCAGAATCTGTATCTCCCCAACCACCAAACACCAGTG
TGCGAGCAGGGATCTGOETTACTTAGCACTTTGGTTCGAGA
GAAGTCTETGACTCAGAGATCGGAGACAGGTGAAATCAGTS
MANCTTCCANTATTTGATCCATTTGANCACTTTSCCTGECA
GATCATATAATCATCTCATCCAGTATCCTGTCTTCCCITS
GATCCTTGCAGATTATGACTCAGAGGAGGTGGATCTTALT
AATCCCAAGACCTTTAGAAACCTGGCTAAGCCAATCGGAS
CACAAACAGATCAACGATTACCTCACTATAAGAACCGGETA
TAAACACTCCCACCATCCTAATCCACAAACTCCTCCATAC
CACTATGGEGACCCACTATTCATCTGCAATGATTCTCGICT
CATACCTTCTANGGATGEACCCTTTCACACAGATATTCTT
AAGGCTACAGCCTGGCCACTTTGACCTGGUTGACCCGATS
TTTCACAGTGTCCGCGAGCLCCTGGTATTCAGIETCAAAGT
ACAATATGGCACATGTAAAACAACTTATCCCAGACTTICTT
TTATTTACCACAATTOCTCTTCAATTCCAACAACTTTOAT
CTAGGCTSTAAACAAAATCCCACCAACCTTGCACATGTITA
TCCTTCCACCCTGGGCAAAACGGGACCCACGAGAATTCAT

CAGAGTCCATCCTGAGGCTTTGGAGTCTGATTACCTGAGT
GCCCATCTACATGAGTGGATTGACTTAATCTTCCCTTATA
AACAGCAAGGCCCTGCTOCACTAGAACCTGTAAATCTITT
CCATCATCTTTITTTATGAGCCCTCAACTGGATATCTACAAT
ATCANTGACCCACTANGCACACAGCCACANTTCECTTCA
TTAATAACTTCCGTCAGATCCCTAAACAGTTATTTAAAAA
ACCTCATCCACCAAAGCGACTGAGAACTCGACTCAATGGA
GACAATGCAGCAATCTCTCTCCTACCAGGATCTACAAGTG
ACAACATCTTTTTTCATCATCTACACAACTTIACCCCTTC
TCTAACACCTCTAAAAGAACTCAAACAACCTGTACCACAA
ATCCTATCTACACATAAACCTATTCTTCCCCTCCAACACA
ATAAGGTTCTTATCCCACCAACCTGCAATAAAACTTTTGT
TTCOCCGCTATCCACACCTCACTTCGCACACTCOCAACCTAT
CACTCACACAACCCCATCACTCTTTATCAATICTTCTCTS
AGTGGGGCCACGATTCTETCTCCAATCTGCCCCAACCCTAA
GCTGGTCATCACGGGTGEANCANGCACGGTTGTCTCTETS
TGGGAGATGGCCACCTOCARAGAARACGCCAAGACCGTICA
CCCTCANNCACECCTTACTECGCCACACTGATACCETCAC
CTGCGCCACAGCATCATTACCCTATCACATAATTCTCAGT
COCTCCCOTCATCCAACCTCTATCATTITCCCATTTCAACA
AACTGTCATTTCTAACCCACCTTCGACGGCATCCAGCTCS
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AGTTTCTGCTCTTTGTATCAATGANTTANCASSCCACATT
CTGTCCTCCGCTGGCACATATATCCATGTGTSGCACCATCA
ATGGGAACCCTATCGTGACTCTCAACACGTTCACACGTAG
GAGCCAGCAGATCATCTGCTCCTGCATGTCGEACATGANT
GAATGGGACACCCAGAACCTCATAGTCACAGGACACTIAG
ATCGCAGTSEGTTCGOTTTTCCAGAATCCAATTTTTCCAAGT
TCCTGAAATACCAGCTCCTCAGCCTCCTGAAGTCCTAGAA
ATCCACGAACACTCTCCACAAGCACAAATACOOCACCAAT
CCCAAGACGACCACAGCACTCATTCACAAGCAGATCAGCA
GAGCATCAGCCAGGATTITANGGACACTCCAAGCCANTTT
AGCAGCACCACCCACALECCCCGGGCAGCCTCITECCEES
CAACAGCCZGCCTGGTGTACTCACAGTCGCTCTGACCATTS
CAGACGCTGGTCCGACCACCTCAGTCTAGATSACAAAGAC
GGCTTCATATTTGTGAACTATTCAGACGGCCAGACCAGAS
CCCATCTESCACCGCCTCCTTAGCCACCCCCACCCCANTCT
CATTGAGGTGCCGAATTACACCAGATTGAAAZCTCCGTAC
CCATCCCAACCCCACCTOCTICTTCACCACTAACCTCACTA
TGCACACAGCCTTTGATCCAAAGGACAATGCACACCCAGT
TCGAGGTCACTCCCTTGGGCATCTCCAAGGATCACACTAGS
ATCCTCGTTGCETGACASTCCAGGCCCAGTTTTCACCTSS

CTCTCACTSACCACCCASCCCCTTCTCCTCCTSATCACTS
GGTGAAGGATCAAGGTGETCACAGCTCCTCAGGCTCECTCS
GTGAGGTTTTCACTCATACAAAGACCGACACCATTCCAGGA
ACTCTCCTCACCTCTTCTCCCACAACTCCACTCCCTTTCA
ATCTGAAATCAAACGCTTCAAAATCTCATCCCCCETGIGT
CTTTCTCACAACTCTTATTATAACTTACACCATCACATACS
GCTTCAGAAGATCGGUCTCCAAATTGTTGAAGATTCAACAA
GCTGAGTGGAGACCATEEGTCTGTAGACCCCTTCCCCEATTS
TCCTGTCCCACCTTGGAACCCATTGAAAACAGTCTCCETT
TACACATCTCTTCATACCACCTGTTTCAAGTGTTAARATT
CANNAGGGATCATTGANTANANCGGGTETAGAGTACAGGAN
TCCGGCACACCCGATTCACGCTGAACACCACAAGAACAATA
TCGACCTCCTTCCTACCASCAACACTTTCCACITCCACTTC
TCCCTGATGACAGTAGCTCTCTCCAACAGAAAAATCCTCA
CTTATTAACTCTICTTTTCTTICCATCTCATTTTTATACACT
TACTCATCCTTATTTGGAAAAACCAACAACAAAAAAGGTT

TTTACAAAATCCTTCTAAATCTCACTTCTTITCCAACTAAT
TATGTATATTCTAAATACATATAAAACGCCTTTTTTCTAA
ATAACCACTTAACTCCCTCTAACATCARACTTCAAACTAA
ACCACTAACTCAATGAACUTACTTATCCTTTGTCTCACATC
CCTCACTTACCAATTAATTATAAATATGTTTTTTTAAATC
CCCANMMGACATTATCTGTCCTCTITTTTITTICCTTTCANGST
CACCCTGTOTCCCTCATOTCATTTCTTTCAASTTCCCCAL
AGTATCTCCACTTAAACTACCCTAGTAACCAAAATAATST
GGACCTTCTTTAGGAAACACTGTGGCAGAATAGCACTICA
CCCOTAACATAAACTCCAAATATTTCCCOCCTITTCTACT

GGCTACGCZACCACCTCAGTCEGTTGTTCCTACATAAACAGGSG
CCCCTTTTAMNCTTGCTATCTCCGACTCCTGTTTSCTCAANS
AATACCTTCTTAGCATTGCACAAAGCTGGTCAGATCACCA
GTGTAGTGCACCAAACAGCCCTGTCTCAACTAATCCAAAT
ATATTTGCATCTAACCCAAAATTAGCTTATCTTCCATAGA
ACATAATAACTATCTOTCTTITCCTCACACTAATCTTCTAT
TATAGCTTATTTTCAAACAACGGGTAAAAAAAGCAAAGAR
ACAACTCTACACAATTAACATATAAACTTTCTTCTAAAAT
TGAATCATSTCAGANCTGCTTANMANTTANCCTTTACCATT
TAATGTCATCTACCTSAAAACAGTGACATTTATACTGTAT
CANTCTCTATITITTITGTTITITTGCTATGAATATAATTACA
GTATTTTAATATTTAGTTATTTAATTTGTTCTACTAGTTG
CATACACAACACACAAATCCACCCCCATTAAACCTCCAAC
GGGCTAAGAGATTAGTTTACAGAGANANGGCTTCCTGSTS
GGATTTTTTTAAATGTGTCTTATGTACATATATATATATA
TATANTATATATTANAANTCANMACAATTAATCTACATTTT
AACATTTTCACAAACTTACTCATAACATTATCAACAATTS
TANANGCCCTCTGATTTGANANMTATAGARATCATTANTCS
CCCAAGATAGCCCTTCACACCTTCACAGGTGCGAAAGGAA
ACCCCTTCACACCCTCACACACCCATCATCCAAACCATATD
CGGCTTTGGCTITTCCAATTITTCCATCTTITAGGCCCTGSET
GAGAGGCACACTTATGCACTAAAATCCACATATATCCACA
TGCATTCANANATAGCCATTITGCTACARTGGTGATCTTICT
ACCTGATGGGCTGAARACCACCTTAACAACAAATTTCTTET
TCCTGATATGATAACTAGCTCTCCAACAGAAAATACAAAG
GCTGCTTTAGTCCCTTACCCTTACTAAATTTAAATCTTTA
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T TACCTSGETTTGAGUCTACAGT UL AT TIATGATTACAT
ATCAAAATTGATTAAAACACTTCCATTTCTAAAACTTCAA
ATANTACTTOTTAATANANCCATTATCCGCATTANTACTTT
AATTTAAASARAAGTTSTCTTICTGTITTICCTTTICTICTSTC
TTACTCCCCCCACACTCTCCCTCCCCCATCACCATCTICA
ATTCTAATAAATAATGCTCATGTTCAACAGTTGCACGAAAT
TCTCCTATTATCTAACTOTCCOGCCTTCCCCCTOTCTCOET
CTCTAGATGATTTGTAGCACTGTTATTCTACACTTTTTAA
AAGAAGCGTCCTCCTTTTCTCCATGAATCATGTTTACCCC
ATACCCAGTGCCAGAGGTCTTICTTTAAAGACTTCAATATA
TCGAATGTGTGTCTGTAGTTACTTAAACGTTATTCCTCTTT
CTAATACCAAACTATATOCCATCAACACTTTTAAACTTTC
CGACACANCTTCCATTACTAACTTTCTANCACANCTTCCN
TAACTAGAACCTCCAAACCAAAACCCTCATCOTACTATTT
CCTCTGGCAGCTGGTGCTCTICGGCAACTGTTTTCTTCAAT
CCCOTTTCTTITCTTITTTCCCTCTAATCCACAAATCAATA
CAATCACTCACACATACAACTACACTCACATACATAAACT
AATTATTTCTCTGGATATCTTTCTGTCTTCCATGTAAATT
TATTTACCANCATCTATTCTCAACATCTACATCTACCTTA
CTATGGTCTGCATTCTTTTTCTGAGACTACCTCATAGGET
TCCTGCCTGATCITTCTACTTTCTTCATTCATCCATCCIAL

CTGTTCATTTCTTCATCCATCTATTCTAACATTTCTATGT
NGTGTGCANCTCTANTGTCATGCTTTTGANGANCACANTA
GCTGCCCATACCAGCCATCCCTCTCCATAATAGCAAAACA
CTCTAGATAACTTATTTTGCACTTTCTTATGTATAAAGTT
GGTAGANNCTTATTTTTGCTITTGTATCATTTANATACATT
TTGTTTTGGTAAATGAACTCTGTATAAAATATTTATGECG
TTAAMACTSTITITACANACTATTTTTANT TTCACCANAST
TTGGTTACTTCTTGCATGACTCTTAACACAGCTCACTTTIT
TCTCTCACTCCAATCTATATTTTTTCTCCTCTTATTAALT
TCTAAGCCUTACTANTSSCCAATTATTITGTACACCANCAS
AAGTARATTGAAGATACTCCCTAAGACTGGATTCATTGTS
GACTTTTATACTATATTGCCACANACCANTATCTCTTTCTT
GGTGGTTATGTAAAAGACCTCAAGAATTACTATCTAGTGT
GCAGTCTSTGATATCTGAATCTTCATTIGTATATTTCTITE
TGATGCAAAAACGTACASTAACACAATTACAATACATGAT
TAAATGCAATACTCCAGGTACTTAACTAATTTTTTTTTICA
TTTCAMATAMATACCTATTTACCACCANNAGANACANANN
AANAAAAAA

ZFHX3 NM_001164766.1 50
CGCGGCCIGACCGCCTCTTITCGGGATTAANAGCCCCGCT
AGCTCCCGICCCCGCTGICETCGCCACCAGCEICECTECA
GCCGCCGIIGCCEGASANCCANCCCCTGGGCEETCAGATS
CCCCTAGACATCCGGITCCECGGUGCCCAGCTECTCETIAG
ACCACCTOATCAACCTOOCCCACACCTTCATCCACACCAA
CGACCCGTCGCTGAAGUTCTITCCAGTCCGCCETCTCCAAL
AACTTCACTACCCACAACCTCCACATCCTCCOICTCCACA
TGAACGTGEACCGCAGUCTETCGGACCACGAGTCCAAGET
CCTCATCOOCGCACTCATACCACTGCAACCTCTICCCCTAC
AACACCCAGCTCAAGGCCAACTTCCACCTGCACTCCAAGA
CAGACAAGCACCTGCAGAACTACCACCTGGTGGCCCACAT
CAAGGAGGECEE VGECCAACGAGTCGAGGTTCAAGTET
CTCCCCATCCCCAACTCCICTCCACCTCAACTICAACCTECT
CTGACTACTACACCAACACCCTGGACAAGUTISCCCCTSE

CACGGTCAACTCCAGGCACCAGGUCAGCCCTGAACTTGTAC
AAGCACCTGCAGCAGCATCAGCGAGTGGTGTAGAACCTGAGA
CCTCCTACTACCACTCCIOTICTCTCCAACTACTCCACTAA
GGCCAAGCTCAACCTCATCCAGCATCTGCGCTCCATGAAS
CACCACCCAACCCACAUCZCTCCCAAALECTCCATCCCCTCS
AGAAGGGUUTTCCAGAGGACCALGACGCACCTEECECAGAT
CTTCACCATCCCCACOTOCCCCTCCACCCACTTACAATAA
GCCATTGAAGATGTTSAACCACCCACTGAAACACCTGITS
ATCCACASCACCTTCCTAACCACCAACACCCTOCACCATS
GTCCAGCCAACCAGAGAACCAGCTGACAGATTCTCCTGCA
ACCTCCAAACCCATCTCCTTCCCACCTACCTCACACTETS
CCCTCTCTTCCAAGCGACCAAAAACACCTGAGGACATCAA
ACCGGAGCAGATGTACCACTCTCCCTACTGCAACGTACAS

AATGCCGATGTCAACTEECTCCGGGTCCATGTCATCATGT
AGCACTCGETCCAACTCATCCTTCGCTGCCCICTETGED

GGACATGCTCANCANCANCATCCACCTCCAGITCCACITS
ACCCACTTOCACARC AT ACCAN T TEACTEAN AT ACACRASRT
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TCATTATCACCCTGACCACCCCTGACATGGTEATCCTAAS
CACCATCTTCCTCCCASCACCTCTTCCACATCTSACATSCS
AATTCCAATTTCGAAGAGCCAGGAAACCAGCCTCAAATCT
CAGAGGATCTCCGAAAGAACATCTTCCCATCTGCAAGTATS
AGAGCAAAGCCCAGATTTCAAACCATCCCCTGCTCACCCA
CCCTCTCTOSACACAATACTCACCCTTCATCTICTCCAATA
AGGGGTGCAACCAGGTTTTCAAAACTTCTGCTGCCCTTICA
CACCCATTTTAATCAAOTCCATCCCAACACCTITCAGITO

CCGGTGTCAGATCGCCATCTCTACAACTACCGCTCTAATC
ACTCTACCCTCCCCTTCAACACCATTCAARANTTCCALC

CCATTCICAGTACCATGTCATCAGACCTGCCAZCATGTGS
TCTCTTTOTCACCCCASTTTCCCAARCTTTCCACCCTCTA

AGNAGCACCTTCAGACANCCCACCTCCAGCTGACTCAGES
TGACATCZAACAGUTTTATCCTGGCCTGCTGGZCAATGGE
GACCTCCTGGCAATGEGACACCCCACTCTGGCACACGACT
ATACCATAATTCTTGAGGAAGACAAGCAGGAAGACAGTGA
CTTGCGANCATANNCAGAGCCCANCGCCCAGTEACTCTSSES
TCAGTACAAGAAGACTCGCECTCAGACCCAAAGACAGITC
TGCCTTTCAGAANAGETCCCAATTTTACTATESAMNGTT
CCTAGACCCTTICTCGCCCTTACAAGTCTACCGTCTCCAAG
CAATCTTTCACTCAAAACAATATCCTCCTACTACACTACA
ATTCTGTCTCCCACCTECATANGT TAANGACASCCCTTCA
AGAATCAGCAACCGGTCACGCCAGAACCCACCAGCACCTCA
GACAACAAACCTTTTAAGTCTAACACTTIGTAATCTCGCCT
ACAGCCAGAGTTCCACTOTCGCAGATCCATATGACCTCTGT
GTTACATCAAACCAAGGUCCCGGCACCCAAGCTCCAGELT
GCAAGTGGCACCAGCAATCCECACTGCCARCAGCACCAGTA
TTTCCTTCACCTCCTCCACCCCAACTCCTCTOACCACTAS
TGGCAGTAACACCTTTACCACCTCCAATCCAAGCACTGET
CCCATTCCTCCAACCTCTAACTTACTAACCCAACTCCICA
CTGAGAGTGTACGGATGCCACCCCTCCGGAATCCTATTSES
TGCCAACATTCCTTCCCCTTCAGAGCCCAAAGACCCCAAT
COCCAACAAACTCCCACATATCATTCCATCCACSSCACCACT
AACAACAGCACCAGCAACACCAACAACAACAACAACAATCA
ACAACAACAACCACAAACCCTGOCCCACCCCCACCCTCAA
GTTCAAGCTCACCTGCAGCACGAGCTCCAGCAACACGITG
CCCTGATCCACTCTCAGCTECTTTAACCCCACIETCCTICS
TCACTTCCCCATGACAACTCAGACCCTGCTGCAACTALAG
CACCACCADCACCTCUTITTICCCTTTCTACATCCCCATTO
CTGAGTTCCACCTTANCCCCEAGGTCAGCTTGCCACTGAL
CAGTGGGGCACTGACACTCACTGGGACAGGCICACECTTG
CTGGANAGATCTCAAGGLCTCACGTTCACGTCCCACACCAGA
GCCATCAGCACATCTTGCCCCAGCACGCAGCAGAACCAATT
CTCTATACCCCACACTCACTCTCCCCTCCTTCACCCAATST
CAGCACCCCGAAAAGAAGCAACAAATTCGTCATCAAAGAAA
ACCAAAAASAMACCCATACACACACCCACACTICCCATTS
GGGAGAGGGCAACACTGETCCGAAGCARACACTCCCAGAT
GCCTTGAAGGCC \CAGAACAAAGACTTGGCACCAGGSES
GTGGTTCTGCACCCTTCCATCCTCCCTCCACGCATTCECTTC
ACATCCCATSACCCAACIOCCACCAACCCCCTCCTCCAGCAAT
TTTGGCTTTGACTTGOTCATCCAGTATANTGAGANCANGS
AGAAGGTGCACAAAAAGAATCGGAACACTGACCACCGAGA
CAACCTCCAAAACCTCOACTCTCACTCCTCCISSCAACTTS
TTTTCCAACATCTITGATTTTAAAGACTCATCAACACCACTS
TTCATCACAATTACTTTCCTITTCAAACACCTCSACACITT
TGCCANMCAGTACAGAGACCACTACCATAAACTCTACCCA
CTGAGGCCCCACACCCCACACCCACCACCACCTCCCECTS
CACCCCCTCCACCCCCAUTTICCGGCALCGCCECCTCAGTL
GGCGTCCAZACCAGCCATCCCCGCATCAGCCIZACCCATE
ACCTCACCTACAATTGUCNACCCGCCCALCCATCACTCCIGE
TCACCCAGCTCTCCATSCCCATCGACCTGCCCATCTTITC
CCCOCTCATCATCCACACCATCCCCCTCCACATCTTCICS
GCTCAGCTACCCCCGCAGLTCGGACCTGTIGGAGCCTCTET
CTCCCCACTTCCCCCAACTCTACCACCATCACTTCAATCS
AACCCTGCTCCAGCAGTACAACAAGACGCCTCGCACCAGS

ATCACACATCATCACCTCCCACTCTTCCCGCCAATATTTTO
ACATTAACAACTCCCCCACTCAAGACCAAATAAAACAGAT
CCCACACAACTCCCCOTTCCCCCACAAACTCATCAAGCAT
TGGTTCAGGAACACTCTCTICAAAGACAGGCAGCCTAACA
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AGGACTCICCTTACAACTTCAGTAATCCTCCTATCACTCAG
CCTGGAGGAGCTCAAGATTCACTCCCCGCCCCCTTCGLCS
CAACCTCCAAACCACCASTACTCCCCAACCAATACCTCTT
CAAGAACAAGCTTTACGGCACTACCACCTGAGGGTCTTACA
GGACTTCTTCCATGCCAATCCTTACCCAAAGGATCATGAA
TTTCACCAACTCICTAATTTACTCAACCTTCCAACCCTAS
TCGATAGTGGTCTGGTTTCACAATGCCCGACAGAACCCEAG
GCANGANTTATGAGANTCACCCAGAGECCAANGATCCAGAS
CGGCGTGAGCTTACAAATCATAGATACATTCSAACAAGCA
ACTTGAACTACCAGTGCAAAAAATGTAGCCTGGTCTTTCA
GCGCATCTTTCATCTCATCAAGCACCAGAAGAACCTGTIST
TACAACCATCACCATCACCACCCGCACCACCACACCCARAA
ATGAGGATTCCATGGATGCCATGGAAATCCTGACCCCTAC
CAGCTCATCCTCCACTACCCCCATCCCCTCATCACCCTTAL
AGCGCCCCAGCACCATCACCCANTANTACAGCTTCCTCCS
CTTTCTTGCACCTTACAGCCCAGGCTCAGGAAZTCCCCAL
CTTCAATTCANNMNCASACCCAGGCCATGAGANNCCANNG
CTGGCGGAAGCTCCCAGTCCACAGCCAARCCAAACCTAAG
AAAACCAACCACAACCAAACCCACACCTCCACCACCARCA
GCAGCCCGAGCAGANGACCANCACTCCCCAGCACANGITC
CCCCAGCTGGTCTCCCTGCCTTCGTTCCCACAGCCTCITS
CACANGCECCCCCTCCACACTGCCCCTTACCCCACTCGAS
CCCCAGTCCTTCCCAGCTCTCCCACCTGCCCCTCAAGSCD
CTCCACACATCANCTCCTCANCAGCTCGCANNCCTACCTC
CTCAGCTAATCCCCTACCAGCTGTGACCAGTGTAACTTGSES
ATTTCCCTCATTTCASCACTCCGCACCACCATIACCAGCTC
CACTTCCTGACCGCGCAGAACCAGTTCATCCATCCCCAGT
TTTTCCACACCTCCCTOCATATCCCTTTCATICTCTTTS

TCCCAGTANCCCACTCCTCECCCAGCCAGCTGITCTCTGES
CCCATACCTCACATTOCACCAACCTCACCCACTTCTCCTT
CAACTCCAACCTCCACAATCAACACTCTCAAGACCAAGCT
GGAGGAAAAGCCCAGTGCAACCCCTCCCGAAAACCACAGT
GCGGACAGCAGCAGANGASCCTCAGACAGACANGCCTTTGA
GAACAACCATCACACCGGAACAAUTACARATTITCTACZCA
CANGTATCTACTGGATTCCAATCCCACTCGANNCGATGTTS
CATCACATTGCACACCASCTCGGUTTCAAGAAACCTGTICS
TACAACTCTCCTTTCACAACACCCCACCTCCOOAAAGTAA
AGGACAGTTCCCGGCTGTACCCCCACCGCAGEZCCACAGS
ACATCCCCTTTTTCCATACCCCTCTTCAAACCCAACATTO
CTCTITGAGGCTCATATCCCETCCCGTCACTGECATCAAGT
CAAGAGAGCTCCCTACAACCTAACTCTGTCTGZCATGITS
TTAGACTSTGATGGGGEACTCCAGATCAAAGGACATATIT
TTGACGGAACTAGCTTTTCCCACCTACCCCCAACCAGTAG
TCATCCTCACCCTCTCECCCCTCTCACCTCTCASTAAAACT
ATGCAATTSTCACCCASANCTCTTCTANGCCITTCCTICA
TTAACCTOOAACCOATTOAACACTTTCAAACTZCCTCCAT
CTCCTCASTTAATCTAAACTTTGCGACCARACTAACCTGUAL
AACGATGACTCTTCCTCTCTCAACACAGCAATCACAGATA
CCACAACTOCACACCATOCCAACCGCACATAACTACACTOD
AACGGGAATACCAACTGARAACCAAATCCTCTTCTCCACCE
ANCCGAAGGSETTCACCANNCCCGCCATCATGCCAATCTITS
AGTATGAAGATCGGTTGTCATCTGGTCTGGTCACCCCEET
CCCCACCTTTTATACCAACCAATATCACAATCAACCTACA

GTGGACTACACTGAAACCTCAAGCCTTGCAGATCCCTGST
CCCCCACTCCTCCTCCCACTCCATCTCCACCTAAATCTCD
TGACAGCGGACATCGGEUCTCCGCAGAAACGTTTTCCECACT
CAAATCACCAATCTCCASCTICAAGCTCCTCAASTCATSCT
TTAATGACTACAGGACATCCACTATCCTAGAATCTCAGST
CCTGGGCAATCACATTGGACTGCCAAAGAGAGTCCTTCAG
GCTCTGGTTCCACAATGCCCECGCAAAAGAAAAGAACTCCA
ACTTAACCATCCCCAASCATTTTCCTATAAACCAAACTCAD
TTATGAGGGACCCANNNCACAGTGCACTTTGTGTCCCATC
AAGTACAGCGCTCGGCTGTCTGTACCTGACCATATCTTTT
CCCANCAGCATATCTCCADNACTTANMNCACACCATTCGANG
CCAGCTGCACRAAGGAGAAACAATACTTTGACICACCCACT
GCTACGTCAGTTCATGGCTCANCANGACTTGGACCCCEATTA
AAAAGGCCAACCAGGTCCTTCGACTCCCAGCTCACCAGCA
ACCCATCTTTCACAATACCCCTCTTCACCCCITTAACCTT
CCTACAGCATATCCAGCGCTCCAGGECATTCCTCCTGTIGT
TCCTCCCTOCCCTCAACACCCCCTCCTTCCCATCCTTTAC
TCCATCCAACACAGCTTTAACGTCTCCTAAGCCCAACTTS
ATGGGTCTGCCCAGCACAACTGTTCCTTCCCITCCCCTCS
COACTTOTACATTACOAAATARARCCRTOCTOASCRTEOT
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CAGCTCOCMARC COCAGCACARGCOACCATAACCATEAGE
LLTLAGLAACCCCCCQAuLA&CAfLA&LAGLAQLAQC’“

FAGGTSCACCAGCJT"FFFLG *CCCCAGCAGCCCAGCT
CC § CACCTCCCACTCCAACACQTACCACTAA
eleler: 5 z sTE WAAGCTAAAGGAGAACGAAA
AGGCACACAAACGGAAAGCCCAACCCCTGCCTATCCOCAA
GAAGGAGAAAGCAGAGGCCCCCACGCCAACTGCACGCCALG
ATCTCAGCCCCCCTGICCACCATGGACTATGEGCETAGATT
CTGCACASCTCCAGGCCCTCECAGGCCCCGTTOACTTCGEA
CCCCACAGCATTGCTCACAACCCAGTITCCTTCCTTACTTT
GTACCAGGCTTITTICTCCTTATTATGCTCCCCAGATCCITS
GCGCCCTECACAGCGGETACCTGCAGCCTATGTATCGEAT
GGAAGGCCTGTTCCCOTACACCCCTCCACTGTOCCAGGED
TGATGGGGCTCTCCCCACCCTCCCTACTGCAGCACTACT
ACCAATATCACCACASTCTCCACCACCCAATTCACCACT
GCAGCAGCGGCAACTACACCAGCAGCAGCAGCAAAAAGTS
CAGCAGCAGCACCCCAAACCAAGCCAAACCCTACTCCICE
CCGGGGCTCCTTCCCCAGACAMAGACCCTGCCAAACAATC
CCCCAAACCACAAGAATACAAAAACACCCCCIGTCAGGTS
TCCCCCCTCCTECCCAAACTCCCTCAACACCCACAACTAL
AAAGCAAAAGTCCGGACTCCCTCTACCACCCOTTCATTET
TCCANMGETGCAGTACANACTTGGTCTCCCGCANACTCCCAG
GCGGGCTTCACCGACGAGCACGCAGCGCAGGAGCCACCTGA
ACTCCCTCTCCTTCTTCOCCCACTCTCTCCTISAACCTSCA
AGAGATGGTGCTTCACGTCCCCACCCLECGLCEECEECEET
CCCACTCOOGCCOCCOOTCCCQOTCCCOOCaoTCCCaala
GCGGCGGCTCETACCACTCECCTGGCETGCGAGACCECELT
CTGTGGGGAGCAAGCTCTCACTCAACATCTCGACTCGEECE
TTGCACAAACACAGAACAATCACGACAGCAGTAACGAAATG
CCAAAGAGCACCCTAGTTTATTACCTCACTCTGCCTGITT
CCCCCATCCTACCACCOCATICTACCTCCCACTCTCCCSET
CACTCAAACGACAGCTCCCCTCCCCCETCGGICECCGICT
CCTCCTCZGCTTCCCCICACCCCTCCAGGAAGTCTTGGEET
GCAAGTGETCTCCCGEEUTTICGGCACCGAAGCCCCCTICT
TTTCCTCOCTCTCTCCTOATCTTCARCCGTTACCTCAAGTT
CATGCAGCACCTCAGGEETTCAGCCCTCGATGCCANCAGA
CGACTATTCGCAGGAGTCTCACACGCATCTCAGCCAAAAG

N

O

TCCOACGEACCLECCCASCCLCEETGCACGETCCCANMAGATT
CAGCTGCCCCAAGGACACTCGTCTCACCAGTETACGAAT
SGACACCTTCACATTSTANCCTTTGAAGATCANCANTACA
AACAAATGAATTTAAATACAAAAATTAATAACAAACCAAT
TTCAAAAATACACTAACTCCAATTCCAAACCTTCTAACT

AAAAACAAAAAADRDNARNAAAMAGAAAAANANGAAARAGT
CTGGCTTSTTTITCCCATATACCTATCTATGCIGCTCATTT
TACATTCTTGTCTTTTTCTITTCTTTITAATATTAAARAAA
AAARAAAAAD TAACCCTCTTACATTOGTCTOCTTTTOAA
GGTACTATTGCETCTGEEANNCAGANCTCCGCAGCCCCTCL
CTAATCTCTTTCCACCTTAAACCCCTTCTATATTTCCECS
TTTTCAATAAACGCCCCACCCTGATACCACAGACCAGCCC
GGCATGCACTCTATGGGAAACCAGTCCACCTTGTTACAGT
TTTAAATTTCTTCCTATCTTACCATTCACATACCAATICT
TTGCTAAAAGAAAARAAGAAATGTAATGTCTTTTTATICT
CAGCGTCANTCCCTCACACTTITGTITTTCAGANTCATTIGTTIT
TATATATTATTIGTTTTTTCACTTTTTITTITTTTTTTITTTIGT
TCCAGAAANAGATTTTTTGTITTGTTAACTTANANATGGET
AGAAAGTATTCAAGAAAAACAATGTCAACTGCTTTAGCTT
TCTGGGGATTTTTAAGGATACCTTTTCTGCTGAACCCAAT
TTCAAGGSSAAAAGTTAACCACTCCCACTTTCAAAARAND
AAAAAARATAATAACCTACACACACAAAGAGTGTTCAGGAT
TTGTAGCTTAAAANAANTANCTTTTAANMACTGACTTTICT
GTATTTATGATAGATATGACCATTTTTGGTGTTCACTAGA
TTCTTCCATTCCAAATCAACTCAACCAGCTATIOTACATTT
AAAAGGAAAANMAADDAAAAAACCTTITGTGTACATTTAGS
TTTTTGTATGCTCCAGCTCACAGCTCCTCATTTCATGTTG
TCTTGTTCATTCCTAGCACATGATACATTGCAATCCGTITS
ATTCGCCTAAGCCTTTTCTCCCCTTGTCCCTTAATTCCACT
TTCTCTTTCTTCTCCCTTAATTCCACTTTCTCTTTCCTT S
TCCCACCTCCCCTCCTATAATCTCCCACTTAAGCTAGETS
CCTTCATTTCTITAGAGSSSACCTCGCACANTTATTTTATAMA
ACTAAAGAAACAATTTCAAGCCGATTCTAGGGGTCATTAGS
ATCCTCACACATTATTTTTCCTTGCCCACTTCAAACTTTT
AAAGGCATATAATTCTACTTACCTGTGTCTGTTACCTTT

O

s Q‘
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CTCCATTTATTTITTTATTTATCCTTCTTITCSCTTITITTITT
TCTTTGTACCCCTTCTTTTCCTCCTTCTTTGGTAGCAGST
TCAAATATTCTTTTTTTTTCTATACTAAACCATTTCTTTC
CATTTGIGTAATTGGCTGTCTACTTTITCTTTTCTAAAAAA
AGTTTTTGGTTAGGGATTTCCTTTTICGTTTTSTCTTTG

TTTTITCTTTCCTICTCTCACANNAANNNATTTCATCCTTITA
AATAARATCCAAACACATACCCTTTCACTCCTOATCCAGA
MANAMNGGOANNCGGTTCTTICTTACTICAGAATTTCTTTCT
GATTTAAACAAACAAGACTTAGTTTAATAAAAGAAAGAGA
AAAACAAAACATTCCCACCTTCTTATCTCCTTCTTCTOS

AGCAGAGAGGCAAATGTTAATGACAATTICCATATACCAAA
ACACACATTTTTITACTTCARACTTTITCTCCTTOTCTTAGT
CAGTCTGASCACCGAGTGATCCAGACCGCAGICANCANAG
CAGCAGATAGCAGTGTACACAAAGCAAAAAAGGAACTGTA
TGTGAGGCACTTGTTTCTCTITAATATCCATATTCCTGTITA
ACACACACCCTTTCTCATCTAAAAACAAANAATAAATAAAT
GGTCTGAACTTITGANANCTTTGTGCTCCTANNNCATAGAT
TTTGGAGACAMATANATACATGCTTTCCTIGTTTCACTTITC
ATACCTAAACATCAACACAAACCATCTCCCCTTCCCCCCA
AAGTGTGAAATCCTTCTTCCCTTCGTTTTCTTCCTTATGT
TTCAAAAGGGAACTTTGAAGACTGTCAATACAGCTTCIAT
TGGTCACCTTICGGGOTTCTITTCCCCAGTGCTSAACGCCAL

TCATCGACTTTCCAAAAGACTGGAGCATTCCAACATCTSES
AAATGGATTTTTTTTCTTTITTTICTTTITTTAGCCCGGALT
ATTTTATTTTTATGAATTTCTTTTTACGTTTAATCAAATAG
TAGATCCTGAAATGTTGTACATATTTCTAACTACCCTGAT
GCACAGTGCAAATTCOTTTITTAATTCTTTTTTTTAAGTA
CAAATACTAAACAAACAATACCATCTARCTATTCATACCA
CTATCCACTTCTACCATAACCTCTCAAAACCAACTACSCC
AAACATTTACTCTTTTAACAAGCTATTTCCTTTTAACAAS
AAATCTTGTATTTCTTCCTCTGTTTCAGATGAACATTTTT
AAATTTTAAACTTCTACACTTITTTTCTTITTCCATTATTTT
ATCTTGTTTGTAACTCTATCAAATATATATATATATATTT
TTTGCCATTTAACTGTTCTATGTTACTCTGTGTCTCTACTC
ATATAGAAAAAAAATTGTTTTTGTTTITTGGTTCTCTATGT
CATATCASTTAACAATCTAACACTACCTTTACCTICTCAAA
TTCTGCTAGGTCTTCTCTCAAAACGTTGTTTTTAAAAATS
ATATTCCTTCCTAATASTCCAATTTCTATCCTTTTICCCTC
CCCCCTCAACTTTTAAGTTCTTTTCTTTATAATTTTGITS
CCCCCTCCCTCATCCTTTCCCTTTTTCTTITTTSTITTICT
TTTTITTTTTTCATGGAGCTACTATGCCATCCTZCCTCTGT
CACCCACASTCACTCTCACTICTTTTCTTATCCCATCCITT
GAGCTGTGGGTCTTTGECCACAATAACGTGGTTCAATAGA
TTCCCTCASCACACTTOCACCCACCTACTOTTCTCACACS
GCITATCTSATTCTITCAACCTCGACTGCOTTSCACCIIT
AATGCTTTCCTCTGCAACTAAACCGCCCACATATATGTTC
ATTCAAAAAACTAACAATAATTCTCACCACTAACCCACAA
GCTAGCAAAGCACTCAGTGATCGTGAACATTAGACCTCAAA
CATGAGTTAGATGTTTSTCCCCTGACACGCCATCCTCGITA
TGACCAGTACTATTTACAAACCATGAATTCACTACAATGT
TCAACTCTTTCTITTACCTTTATCTCACTTCCSSAATTTAT
TCCTGTCTGCTCGCATTGTACCTAGCTCGGTAGGATATATT
TCCACTTOOTTTTTAAATTACTTCTTCACCTECATTCACA
CTCGTTTITTTGCTTTTCTCCCTATACTGTIGGGTTCCTGET
AGACACCAGTCTGACTCACACAATGCCAGTTATTTCATCS
ATCTTTCCTCCATCCTTCCAAAAACCACATATCTACACAA
CCARAARTTTAATACATCTACCAATTTITTTTTTTAATTAL
AAGCTATTTAAAGAGATGAATGTGGCCAAAGTTTTACACA
ATTGAAAATAAAGTAAAACAGACGGCATGTGTTTAAACCT
GAGTTTATCACCCATGGCACCAAGTTCCAGGAGACAGALS
CAGTGACCZCAACCCAGTGCACTTGATCTTCATSCACATAT
ATTTTTTTTANATANTANATTANANCATTTTANATAGANS
CATARAATTGACTTGTTTGTTCGCGCTCAGATACTCCCCAL
TCTGAAACAAACCTTTGACTAGTTTTITIGTTTSTTITACTT
TCTTCAGGGGCECAGGGEECCAAGTTTCGGTAGGAAAGAAA
GCATAAATSANCCTCGACCCTICAGGTCANGAGSTATATGAN
CAGCCTTTGCAATGTACAAAAAGAAAAAAAAATCAAARAAT
AACAAAAAAAATACACCAACTGAAACCAAAAATCATCTTC
TTGGTGTITTTICTATAATCTAGTCTTCTITAGCTTTTITTIST
TACTGTAACAATGCTGATCTCGAACTCTACCAAAATACAT
GGAGACTANCANNCACGANCCACATCCAACTTTCAANACTGA
AAAARAANATTTCTCACAAAAACTTTCTTGTCATACTTAAG
TTGATTGTAGATGGTAATTCAATATACTCCTTTGAAAATA
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TTTCATCAACTATCTTTCCTCCTCATTCTCATACATTAAA
ANNANNDATATCAGCANAN

ZXDC NM_001040653.3 51
BGGCRCEGECAGCTCTECETCCEAAGCTECTCCEACGEINS
TCGCTGEGACCARGATCEACC TCCCGECECTECTCCCEGT
CCCEACTGOECECEEACEECARCATEGCCECECICCBET
CCOCTCCGECTAGCCECAGEGCCGETCCCCOCCABCTTNT

CGCGCCGICGCCTGCTACTCCTGCGCCGUCCTEAACATES
CGGGCCCEEGECGCGETICECGCAGCCCTCCIEEECCANGT
CCGLCGCIUGLCGAGGACCACAGCGALGGCGACTCTTTCT
TCCTCCTSCTCECAACTOSCCCCACGCCCCCCCTICCCCICA
GGCTGCCGEATCACAGGACCCCGAGCCTGGCTCCCETIGTIC
AACCTGGCGACCCGCICTCACCAGGCCCOTAGICCCCTGE
CCGCCCCTCCCEGCCITEECCTAGCCCLGGCEECECECTET
CACCATCAUSCACCCACSACCTCCTCCTCCCTITCCACTES
GGCGTCCTCGCECTGTCTECCCCGCCCGGCCCCECAATTS
CGGGCGCTECCECTCICCCCCECGECECCCCAGECCTCCES
CCCCAGCACGCLCCGGLTACCECTGCLCCCGAGCLECAGTEE
GCGCTGGOOTTCGCCAAGAACCACCACCTCAAGCETCCACT
TGCTCACGCACCGCGELEETCAGGGCLCGGCGECCCTTCAN
GTGCCCACTGEAGGGCTETECTTGGCCCTTCACAACGTCC
TACAACCTCAACCCCCACCICCACTCCCACCACAACCTCS
GGCCCTTCGGCTGTCCAGTECGUGGCTGTIGGCAACAAGTT
CACTACCCTCTATAACCTCAACCCCCACATCAACCCCCAC
GAGCAGGAGAGCCCTGTTCAACTGCGACGTGTGTECCGAGT
GCTTCCCTACCCACGUTAACCTCAGCTCCCATTACCGEAS
CCACTTCGAGCCCGAGLGCCCTTACANGTGTGACTTTCCSE
GGCTGTGAGAACACATTTATCACAGTCAGTGICCTCTTTT
CCCATAACCGACCCCACTTCAGCGANCANGAGCTCTTTTC
CTGCTCCTTTCCTGGSTSCACCAAGCAGTATCATAAAGCC
TGTCGGCTGAARAATTCACCTCCGGACCCATACACCTGARA
GACCATTTATTTGTGACTCTCACAGCTGTGGCTCCACETT
CACCAGCATGTCCAAATTTCTAAGGCACAGAAGCAAACAT
GACGATGACCGCAGGTTTACCTGCCCTGTCGAGGCECTGTG
GGAAATCATTCACCAGAGCACAGCATCTGAAAGCCCACAG
CATAACCCACCTACCCACAAACCCCTTCCACTITCCTITS
GAAGGATGTTGCGCGAGGTICTCUGCTCGTAGCACTCTST
ACATTCACTCTAAGAANCNACCTGCACCEATGTGECTCCTES
GAAAAGCCGTTCCCCAGTTICTACCTCCAACAGACTCTTC
ACCTCCAAGCACAGCATGAACGCGCACATGGTCACGACAGT
ACAGCCGGCGCCAAGATCTCTTACCTCAGUTAGAACCTCC
CACTTCTCTTACTCCCACCACTCAACTCACCATCCCATOT
CANMGTGAGCTCACTAACATCGATCTTGCTGCACTCTTICT
CTGACACACZCTCCCAATGCTAGTGGTTICTGCAGCTCGGTS
GGATGAGGUTCTGANCTCCECANTCCTGACTATTCACGTC
ACTTCTGTGACCTCCTCTCTCGGAGCCAACCTICCTGITA
ATAATAGCTCCCTACTCCCCATCCAACCCCTIOOTCCTCS

GGCCCACAGTCATATTCCCCCAAGCCTGGACAGCCCTITS
GTTCTICGSGACAGCAGSCCACCGTTCTCCAGCAGCCCAGT

TCAGTGTGGATCACCTGCACACTGTCAGTGCAGCACCATT
ACCCTCTITCCTCCCTOTCCCCATCAACAACTTCACTSAT
GACCCACTGGCTTTGACCTCCAATACTANCTTACCAGCAL
ATATCACCACACCCACCTCTTCCACCACCCCCCCACAAAA
TGCCAGTSTCCCGGANCTCCTGGCTCCANTCANCCTGGAG
CCGGACTCGCCTTCTCGCCCAGGAGCAGTTGGECAGCAGS
AAGGAAGCCATCGGCTGCCCCAGTCCACGTTGZCCAGTCE
AGCAGAGCAGCACGGTGECCCAGGACACAGAGUTCACGTGCA
CCCACTCOCAACTTCTATTTICCTATCAACCACTCTATTCA
GTCACCACCATATAGGTCACTTCTCTCATACTCCCTCTITS
AGCATATTCTCCATTAATCCTTTCTATGCAGAZCTITTITS
CTTTACAAANCCACGCASCCCTGGACTACAASTCTCGANT
TGACAAGTTCTTATGACCTTCACARATCACCTTAACCCAT
CTCGAGCCTTANATTCTCATITATTTCCTGCATANCCAGA

TTGGCTAAATCCTTTCTGACCTCCTTTGGAGTZCTCTGGE

TCCATGCTANTCTGCTCCTITCCTTCARGATTSCCCEGTTT
TGTAATGTTGACATACTTTCCCTCTATGCTTGTCAGCTCA
TGACCAGTCCTAGANGASCACTCGACACATANGCCACCTT
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CAGAGGTTCAATGGAAACTTTAAAACCATACIAAACTCTT
TTTTAAAATTACAATTAACAACAARAAARAANACCCTIES
GTTTATGAGCCTTAGTTCTTCGAGGATTATAAGACTACTT
CCCCAGTTTTCAGGCTGGACAGTTANTATACTTTATATCA
ATTATACATTTAATATAATTTAATTTAAAATAATTTAAAG
ATTCTTASCACATACTCTCACTTTCCTCACCTACATCIS

ATGATCAGATACGGATTTTTTTTIGTCCCACAGGCTAANTT
TCATCCTCACATTTATATTCTTCACAATCTTACATCTTAT
TTTACCACAACTTTTAAAAAATGTTACATCTTTTCCAGTA
CCATCACTTCTCACCCACATACTACCTCACCCTCCATOCA
CCCACCTTTCATTTCTTTCACTCACACACCATSTACACTICT
CTGTCTCTGCATTTCTGGTCTCTTGCTTGTCGGTCCCAGA
GCCATGCTTGCCGGCATTTCCTTAGCCGGCCATACTAGTT
GCTAAGTSTACAGGTGACTCCGCAGCCATGGEACCTGEET
NCAGGTCAGACACANGTGCTCAGTCACTCCCTGCTCCCAG
GACTGTGTGCCTCGGTGUCTTGGGARATGGAAGCTCCITS
CTCCACCTOCACCTCTOCOCTCCACCTACACAACCCAGTAA
GACCTTGGTCTITAACCCCCTCTTCATTTITCTTSCTAGCTS
TGTGACGTTGCCCTACCTCCCTTCTCTGAGTACAAATGSET
GTCTGGTGANTCGGETCCCACCTATGCTACGAGCTTTGAGS
GCTGCTCTTTTITCTCTTCATAGCGATAAGTGTTAAACTGT
CTTTCTTACCAAACCTTCACACACTTICCAACADCTCATOT
CCTCTGAGTACTGTCTGACTCCCTCACGCAAGTTCCTGAA
TTCACTACCATCATTATTATTTTTCTCTAACACTTTCACA
AAGTATAGCCCCTGCCACCACAGCACCCTGTACACTGGGT
CTCTAAGGTGCCACCTGZCCCGGGCCTGUCATGCACGTST
CTCGANMACASCCTCGANANSTCTCGCCCTANGGTGACCCTES
GTTACCCAGGCAAGGTTCCETGTTTCTTTCAGAAACCAGA
CAAGTATCTANTTGATTTTAAMANAGTTTCTGTTTAANANTAT
TTGGCTATSTITTAGACTATCAAGGCAATGAACTTTCCTTC
TCTCCATANGAANGTCACATACATTCTTCCASETCCANS

TTGTTCGGCCCTCGCCACAACTGGATCTAGCETTTCGCCT
TTTGTGTGCCTIGCTGGTCACTCTGETTTTGGGAGCTEGS
ATATGTCCCACAAGCAGGCTTATGGCACTTCTGTAGCTCS
CTTGCTAZCCTTCCTTTGTCTCTAGATAAGTGACTCACAT
GCTTITTCTTTCCTCTCAGCAAAGTGECGGCTCACCAAGAA
CTGATTACCGACCCATTCAACTAGCCAAGGAAAAAAANGT,

GNGAGGAGCGECGAGCANTCCAGGTCAGGCCETETETSEE

GCAGCCGGACCAGCAAGGCCCTGAGCCTTCTCTCTCACTS
TTACTCCCACAACAAACACACCAGCTCTTITICTITCCTITT
GGTTTTACTTTTCTGTTCACAATACCCTTTTATCAACTSC
TTAGTTTTATTTGAACTTAACGGAAAAAATTAGTAACAAA
ATTCCCAGCATCAGTATGAACATATITTIATTTGCCTAAAT
AAGCTTTGTGAAAGTTAACCCTTCARACACCAGTCTCAGT
TACCTGGAAGECTACTANCCTANMTANGCANMGCACGTICA
GCTTGTCAGGAAAGCAGAGATTGTGCCTGGTGCTCAATEEE
CTTCCCCCCTCATCTTOSOCATCCCACACACCTOCCCACTS
CCACTGTCCCCAGGTACGTCTACATCCAGCCAAACTGTGT
CTCCTCTSOCATTCTCASACTTATCTTCAAATCTTATTTO
MANAATGTTAGCANCTTACTTCCATTITTAANGACCANACA
AGAGCTGGTAACCTATGGCCTCAAGCATCTGTCCTTCITA
AAAATGGAATACTGGGATCTAGTGCTTAATGGAAACTGCT
AAATCTTTTTCTAAAAACTAACAGTCCATTTTTAAAATAT
ATTGTTTTTTCTIGTATTTCATTTIGTCCTTTIGTATTTATCT

AAAAGGGTTCATATGATTTTATATCTTGCTCTCTATTCCT
MTACGTATTATCACTTCTTATTTAMANATANNTANCIANATTG
CCGGTTTTCTCTTAAAAAAAAARAAA

2773 NM_015534.4 52
GCTTGGCAGAGCAGTTGTCCTCGATGCECGGAGCCTTCGETT
CCGGGGGICTECGACCTGCAACTCTTTCTACAAGATATCA
AGTTATTCTACTACANCCATATAANTANTAATACCTGAN
CTCTCACTOTAACATOCACAATTAACAGCTCATOACACATA
MATACAGACGCATGGGOATCANMATACTAGGCANANCGITT
TTTAARAGTGTATCAGGCTTITTAAGAAACACTGCAGGATS
CTCTCTATCTTAATCCTOATACAGCTCACCTAAAAATTTA
GGAGGTTZTACTATTCTTCATGGCTCAAGCTGACACAGTS
TGAANCCCTGATCCTTANCCTCCATTCTAGATCATAGTT S
CAACTCCTTCACGATATAAGCCAAAACAGATTATATTTCC

CAATCATACATCTTTOOTTCTACACCTTTCCTAATCALTS
GATCATGATGACCGTATTCTAGGGACTTGCCATACTATGSG
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CTCCTTCCCCATCTACTCCTICTTACAACATCAACACTSCES
GTTAAACGGCTTGGATGAATCTTTTTCTGGTAGAACTTTA
AGGAATCGTACCATTGCGCATCCTGAAGAAATCTCTTETA
ATTCTCAAGTACGATCAACATCACCAAAGAAGACACCAGA
CCCTCTCCCAATTCACAAACCAAATAATAATIOSCACAACT
ACTGATTTAAAACAGCAGACTACCCCAGAATCATCCGTAA
GCCCTAGGAAAAGAGGACTTITCTTCTTCAGAAAACCATAA
CATAGAANGGCAGGCTATACAMNATTCTGAGASAACGCAN
ACAGAACCTGTTTCACCACTTTTAAAAAGAATTAACGCGTT
CTCTTAGATCTCAAGCACCAMNCACTTCAGANSANCATTC
TCCTATAAAATCAGACAACCAGTCACTAGAATACACGAGT
ACAGTAGTGGACAATGATCCAGATTTTCANGGGACTAANS
GAGCTTGTCGATGTCTTATACTGGATCATTGTSACAARAAG
GGAAATTAAAAAGGTGAATCTCAGTGAGGAAGGCCCALTT
AATTCTGCAGTAGTTGAACAAATCACAGGCTATTTCGCTG
TCAATCCTOTTCATCACACTCATTCACCTCTTATAAACTS
TGATGACTGTCAGCCTGATCCGAACACTAAACAAAATAGT
ATTGGTTCCTATGTGTTACACGAAAAATCAGTACCTGAAA
ATGGGGATACCCATACCCAAACTTCAATGTTCCTTCATAS
TAGGAAGGAGCACAGTTATATAGACCATAAGGTCCCTTGE
ACAGATTCACAAGTGCAGCTCAAGTTCGAGGACCACAAAA
TAGTAACTEGCCTGUTTGOCTCTGGAACATGTTAATCAGT

GACTACTGAGCCAGCTACACCGCCCTITITCTGAAACTCAG
TCATCTTTAACCGATTCTCACGAGGAAGTAGATCTCGTGS
CACATACCACTCCCTCAAAACACCACTCTAAACAAAACAT
CAATAACGAACTGGACACAACTCTTCAGAGTATCCCAGCT
TCCGGAGAACCTGANCCATCTCCTGTTCTAGACTCTGTITT
CAGCTCAAATCATGTCTTTATCAGAACCTCAAGAACATCG
TTATACTCTCACAACTTCACCACCAACCCCASCCCCTACC
AGAGGTAGTCCCACTAAAAACAGTTCTCCTTACACAGAAA
ATCCACAATTTCACCACAATAATCTTACTCCTAATCAAAT
AAATGCAACTCTITAGTGATAATGTAACTCAATCTCCTACA
AATCCTGGTGAAATTTCTCAAAATGAAAAAGGGATATGTT
CTGACTCTCAMNATAATSCAAGTGANCGAGTANCTANNTC
ACCCTCAGAGCCAAGACTCAATATTGCACATTTCCCATET
GCCAANGAGACTGCCAGTCACCACATTACAGANCACGAAG
ATGATGATCCTCATGTTTATTACTTTCAATCAGATCATGT
GGCACTGAAACACAACAAACATTATCAGAGACTATTACAG
ACGATTGCTGTACTCGAGGCTCAGCCTTCTCAACCAGTCC
AACACCTTOAAACTTTACCCAGCCCACCACACATAACCACT
GAAAAATCCCATTGGATTTCTGGAARAACTCCACAAGAAG
CCTCGATATTCCCCTTCCATATCCACACACACTTCTTCAAT

TGCCTGAGATCCTATGGGACCAATATACCCATACCCTTGG
CAATTTTCAAACACAATTTAAAAATCCTAAAACACATACT
AGAAGAGTTAAGCTAGTTTTITGATAAAGTAGGTTTACCTS
CTACACCAAAAACTCCTTTACATCCTAACAACTATCCACA
GTCCCTTTCATATTCTATCTITGCCTTTGAGTGATCCTCCA
GAAGGCTCAACCAGTCGTCCTCAGATCATAAGACCACGET
TGTGTGATGATACCAAACCTCAAACATTTAACCACTTCTS
CACTCTTCAACAACATAAAAACCTCCAACACCTACTCATC
MAANNTACCCTCCTGANGANCTAGAATCTCGACGCTCCCAGA
AGATAGCAGATCAATTGGCCAACAGCACAGCAAAACAGGT
TGCCAGCIGACTACACSANCTATTTCATANAGITAACTANN
GCTGGCATTCCAGTAZCACCCAGAACACCAAACTTATATA
TATACTCCAMAMNNGTCTTCAACANCCAGACGACACCATCT
TCTTAATAAGCATCTCTTTAAGCCTTCCACTTTCATGACT
TCACATCAACCCCCACTCTATATCCATCAACATCATCALT
GATCTTGTTTTCATAGCCACATGAACACTGCTSTTCAAGA
TGCATCAGATCACGAAAGTATTCCTATCATGTATACGAAT
TTACCTGAATATAAAGAACTATTACACTTTAAAAACTTAA
AGAAGCAGAAACTTCAGCAAATGCAACGCTGAAACTCGATT
TCTCCAACATCTGCGCLTTTAAGTGTCATAACTSTCECATA
GAACCCATCCACGGTGTTCECTGGCATTGCCAGCATTETS
CTCCACAAATCTCTTTOOATTTCTCTCATTICTTCTTCACA
CTGTCTACATCAAACACATATTCACAAGGAACATCACTAA
TTAGRACCTATTTATAGGTCAGAGACATTCTTACGACAGAG
ACTACTGTSTCTCTCASSCCACCAGTTACANTTACCTTGA
CCCAAACTACTTTCCAGCAAACAGATCACATGCAACAGAA
CATCATTTACTAGTCCTCTTCAACACATAGCAATCCETATC
ATTGTTAATTATGTGCACACTTTGGAAAGATTCTCTGCTT
TCCCACAAATCACACTCACACCATCACACCTTCCTCASTS
TTCTCGTCAACTACAGCTCTCCACCCTTGTGGCTCTAGAT
CACTCTTCACCACCTOAACATTCCTCCTCACTAAACCTTT
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Gene RefSeq Sequence SEQID
Name Accession NO:

CCCTGGTGAATTTTTCACCACTGCGTTTTAGGTCCTGATS
TTARATGGGTCAGATGGAACCAGAGCACACATTARAGAGA
GAGTAAATTCCARAAGCTTTCAAAGAACTTIGGTCATARATA
TCATAATCACAACACAAACTATTTATATTAAAACACTTTA
GCTAGCCTTCACTTTTGTCANAATAGTTTTCAGCACAGAND
CTGACTTCTTTAGACAAACTTTTAACCAATGATCCTGTTT
GCTTCTAGGATATACACTTTAAANAGANCTCACTCTCCCAG
TGGTGGTCATTCATGGCCTTITAGTAAATTGGAGCTCCTTA
ATCATATTGATATCTANATTTCTTITTANACCACANTCAATTS
TCCTTAATTACCAACAGTCAAGCACTACAGGAGCCAACTG
TGGCATTGCTTCCTTANCCACCTCATCGTGTGTEANTCTT
ATAAAATTGCTCACTCAGATATATTTTTITAAATGTAATGTT
ATATAACATCATCATOTOATCTCTACAAACTATCCTCAAA
AGTGCCAGTGCETAGTAACTCTGTAAACTTTCTAATTCACA
ACATTAATTCCTTTAAAATACACACCCTITCTOCCICTITA
TTTGGAGTTGTCAGTACANCTCATCAANGANANCTCCCTA
ATATAAAAATCATATATATCCTAATAATTTCCCTCITTTS
TACTCTCCACAACATCCATAAAACATTCTATTTTTATTAC
TATTTAAACAACTGATTAAATTTAGTCTGCACACTCAGCA
AGGGTTCACATCCATTCTTTITATACTCCTGGATTTTGTTSG
TGCATCATTTAAAACATTTTCTATCTTITCTTCTTATCTST
GTATACAGTATCGTTCTTGAATGATGTTCATTTGTCAGGAG
AACTGTGAGAAATARACTATCTGGATACTGTCTCTTTATA
TTAAAAGAAAAAAAAAAAAARAND

[0073] The 51 GEP-NEN biomarkers include: AKAP8L (A kinase (PRKA) anchor protein 8- like), APLP2
(amyloid beta (A4) precursor- like protein 2), ARAF1 (v-raf murine sarcoma 3611 viral oncogene
homolog), ATP6V1H (ATPase, H+ transporting, lysosomal 50/57kDa, VI subunit H), BNIP3L
(BCL2/adenovirus E1B 19kDa interacting protein 3-like), BRAF (v-raf murine sarcoma viral oncogene
homolog Bl), C210RF7 (chromosome 21 open reading frame 7), CD59 (CD59 molecule, complement
regulatory protein), COMMD9 (COMM domain containing 9), CTGF (connective tissue growth factor),
ENPP4 (ectonucleotide pyrophosphatase/phosphodiesterase 4), FAM131A (family with sequence
similarity 131, member A, transcript variant 2), FLJ 10357 (Rho guanine nucleotide exchange factor
(GEF) 40 (ARHGEF40), FZD7 (frizzled homolog 7 (Drosophila)), GLT8D1 (glycosyltransferase 8
domain containing 1, transcript variant 3), HDAC9 (histone deacetylase 9, transcript variant 6), HSF2
(heat shock transcription factor 2, transcript variant 1), Ki-67 (antigen identified by monoclonal antibody
Ki-67), KRAS (v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog), LEOI (Pafl/RNA polymerase Il
complex component homolog (S. cerevisiae)), MORF4L2 (mortality factor 4 like 2, transcript variant 1),
NAP1L1 (nucleosome assembly protein 1-like 1), NOL3 (nucleolar protein 3 (apoptosis repressor with
CARD domain), transcript variant 3), NUDT3 (nudix (nucleoside diphosphate linked moiety X)-type
motif 3), OAZ2 (ornithine decarboxylase antizyme 2), PANK2 (pantothenate kinase 2), PHF21A (PHD
finger protein 21A, transcript variant 1), PKD1 (polycystic kidney disease 1 (autosomal dominant),
transcript variant 2), PLD3 (phospholipase D family, member 3, transcript variant 1), PNMA2
(paraneoplastic antigen MA2), PQBP1 (polyglutamine binding protein 1, transcript variant 2), RAF1 (v-
raf-1 murine leukemia viral oncogene homolog 1), RNF41 (ring finger protein 41, transcript variant 4),
RSFI (remodeling and spacing factor 1), RTN2 (reticulon 2, transcript variant 1), SMARCD3 (SWI/SNF
related, matrix associated, actin dependent regulator of chromatin, subfamily d, member 3, transcript
variant 3), SPATA7 (spermatogenesis associated 7, transcript variant 2), SSTI (somatostatin receptor
1), SST3 (somatostatin receptor 3), SST4 (somatostatin receptor 4), SST5 (somatostatin receptor 5,
transcript variant 1), TECPR2 (tectonin beta-propeller repeat containing 2, transcript variant 2), TPH1
(tryptophan hydroxylase 1), TRMT112 (tRNA methyltransferase 11-2 homolog (S. cerevisiae)), VMAT1
(solute carrier family 18 (vesicular monoamine), member 1), VMAT 2 (solute carrier family 18 (vesicular
monoamine), member 2), VPS13C (vacuolar protein sorting 13 homolog C (S. cerevisiae), transcript
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variant 2B), WDFY3 (WD repeat and FYVE domain containing 3), ZFHX3 (zinc finger homeobox 3,
transcript variant B), ZXDC (zinc finger C, transcript variant 2), and ZZZ3 (zinc finger, ZZ-type
containing 3), including gene products typically human gene products, including transcripts, mRNA,
cDNA, coding sequences, proteins and polypeptides, as well as polynucleotides (nucleic acids)
encoding the proteins and polypeptides, including naturally occurring variants, e.g., allelic variants,
splice variants, transcript variants, and single nucleotide polymorphism (SNP) variants. For example,
the biomarkers include polynucleotides, proteins, and polypeptides having the sequences disclosed
herein, and naturally occurring variants thereof.

[0074] The housekeeping gene used to normalize expression of the 51 marker genes is the human
ALG9 (asparagine-linked glycosylation 9, alpha- 1,2-mannosyltransferase homolog).

[0075] Of these 51 differentially expressed biomarker genes, 38 biomarker genes are useful for the
generation of mathematically-derived expression level scores for diagnosing, monitoring, and/or
prognosticating the presence of GEP-NEN and/or different states of GEP-NENs. These 38 GEP-NEN
biomarkers include: PNMA2, NAP1L1, FZD7, SLC18A2/VMAT2, NOL3, SSTR5, TPH1, RAF1, RSF1,
SSTR3, SSTR1, CD59, ARAF, APLP2, KRAS, MORF4L2, TRMT112, MKI67/KI67, SSTR4, CTGF,
SPATA7, ZFHX3, PHF21A, SLC18A1NMAT1, ZZZ3, TECPR2, ATP6V1H, OAZ2, PANK2, PLD3,
PQBP1, RNF41, SMARCD3, BNIP3L, WDFY3, COMMD9, BRAF, and GLT8D1.

[0076] Of the 38 biomarker genes useful for the generation of a mathematically-derived expression
level score for diagnosing, monitoring, and/or prognosticating the presence of GEP-NENSs, at least 22
biomarker genes may be needed to generate an adequate classifier. These at least 22 biomarker
genes include PNMA2, NAP1L1, FZD7, SLC18A2, NOL3, SSTR5, TPH1, RAF1, RSF1, SSTR3, SSTR1,
CD59, ARAF, APLP2, KRAS, MORF4L2, TRMT112, MKI67, SSTR4, CTGF, SPATA7, and ZFHX3.

[0077] The ALG9 biomarkers/housekeeping genes include human ALG9 gene products, including
natural variants, e.g., allelic variants, and homologs and analogs thereof. In one example, the ALG9
biomarker/housekeeping gene is a polynucleotide having the nucleotide sequence set forth in SEQ ID
NO: 1 (referenced at NM_024740.2), or containing a protein-coding portion thereof, a natural variant
thereof, or a protein encoded by such a polynucleotide.

[0078] The AKAP8L biomarkers include human AKAPS8L gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the AKAP8L biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 2 (referenced at
NM_014371.3), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0079] The APLP2 biomarkers include human APLP2 gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the APLP2 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 3 (referenced at
NM_001142276.1) or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0080] The ARAF1 biomarkers include human ARAF1 gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the ARAF1 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 4 (referenced at
NM_001654.4), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
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encoded by such a polynucleotide.

[0081] The ATP6V1H biomarkers include human ATP6V1H gene products, including natural variants,
e.g., allelic variants, and homologs and analogs thereof. In one example, the ATP6VV1H biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 5 (referenced at
NM_015941.3), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0082] The BNIP3L biomarkers include human BNIP3L gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the BNIP3L biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 6 (referenced at
NM_004331.2), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0083] The BRAF biomarkers include BRAF gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the BRAF biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 7 (referenced at NM_004333.4), or containing
a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0084] The C210RF7 biomarkers include C210ORF7 gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the C210RF7 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 8 (referenced at
NM_020152.3), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0085] The CD59 biomarkers include CD59 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the CD59 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 9 (referenced at NM_203331.2), or containing
a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0086] The COMMD9 biomarkers include COMMDS9 gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the COMMDS9 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 10 (referenced at
NM_001101653.1), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0087] The CTGF biomarkers include CTGF gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the CTGF biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 11 (referenced at NM_001901.2), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0088] The ENPP4 biomarkers include ENPP4 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the ENPP4 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 12 (referenced at NM_014936.4), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
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polynucleotide.

[0089] The FAM131A biomarkers include FAM131A gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the FAM131A biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 13 (referenced at
NM_001171093.1), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0090] The FLJ1035 biomarkers include FLJ1035 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the FLJ1035 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 14 (referenced at
NM_018071.4), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0091] The FZD7 biomarkers include FZD7 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the FZD7 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 15 (referenced at NM_003507.1), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0092] The GLT8D1 biomarkers include GLT8D1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the GLT8D1 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 16 (referenced at
NM_001010983.2), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0093] The HDACY9 biomarkers include HDAC9 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the HDACY9 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 17 (referenced at
NM_001204144.1), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0094] The HSF2 biomarkers include HSF2 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the HSF2 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 18 (referenced at NM_004506.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0095] The Ki-67 biomarkers include Ki-67 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the Ki-67 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 19 (referenced at NM_001145966.1), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0096] The KRAS biomarkers include KRAS gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the KRAS biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 20 (referenced at NM_004985.4), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
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polynucleotide.

[0097] The LEO1 biomarkers include LEO1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the LEO1 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 21 (referenced at NM_138792.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0098] The MORF4L2 biomarkers include MORF4L2 gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the MORF4L2 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 22 (referenced at
NM_001142418.1), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0099] The NAP1L1 biomarkers include NAP1L1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the NAP1L1 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 23 (referenced at
NM_139207.2), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0100] The NOL3 biomarkers include NOL3 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the NOL3 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 24 (referenced at NM_001185057.2), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0101] The NUDT3 biomarkers include NUDT3 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the NUDT3 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 25 (referenced at
NM_006703.3), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0102] The OAZ2 biomarkers include OAZ2 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the OAZ2 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 26 (referenced at NM_002537.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0103] The PANK2 biomarkers include PANK2 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the PANK2 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 27 (referenced at NM_024960.4), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0104] The PHF21A biomarkers include PHF21A gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the PHF21A biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 28 (referenced at
NM_001101802.1), or containing a protein-coding portion thereof, a natural variant thereof, or a
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protein encoded by such a polynucleotide.

[0105] The PKD1 biomarkers include PKD1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the PKD1 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 29 (referenced at NM_000296.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0106] The PLD3 biomarkers include PLD3 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the PLD3 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 30 (referenced at NM_001031696.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0107] The PNMA2 biomarkers include PNMA2 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the PNMAZ2 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 31 (referenced at
NM_007257.5), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0108] The PQBP1 biomarkers include PQBP1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the PQBP1 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 32 (referenced at NM_001032381.1), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0109] The RAF1 biomarkers include RAF1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the RAF1 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 33 (referenced at NM_002880.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0110] The RNF41 biomarkers include RNF41 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the RNF41 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 34 (referenced at NM_001242826.1), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0111] The RSF1 biomarkers include RSF1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the RSF1 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 35 (referenced at NM_016578.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0112] The RTN2 biomarkers include RTN2 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the RTN2 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 36 (referenced at NM_005619.4), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
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polynucleotide.

[0113] The SMARCD3 biomarkers include SMARCD3 gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the SMARCD3 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 37 (referenced at
NM_001003801.1), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0114] The SPATA7 biomarkers include SPATA7 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the SPATA7 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 38 (referenced at
NM_001040428.3), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0115] The SSTR1 biomarkers include SSTR1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the SSTR1 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 39 (referenced at NM_001049.2), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0116] The SSTR3 biomarkers include SSTR3 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the SSTR3 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 40 (referenced at NM_001051.4), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0117] The SST4 biomarkers include SST4 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the SST4 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 41 (referenced at NM_001052.2), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0118] The SST5 biomarkers include SST5 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the SST5 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 42 (referenced at NM_001053.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0119] The TECPR2 biomarkers include TECPR2 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the TECPR2 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 43 (referenced at
NM_001172631.1), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0120] The TPH1 biomarkers include TPH1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the TPH1 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 44 (referenced at NM_004179.2), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
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polynucleotide.

[0121] The TRMT112 biomarkers include TRMT112 gene products, including natural variants, e.g.,
allelic variants, and homologs and analogs thereof. In one example, the TRMT112 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 45 (referenced at
NM_016404.2), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0122] The VMAT1 biomarkers include VMAT1 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the VMAT1 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 46 (referenced at NM_003053.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0123] The VMAT2 biomarkers include VMAT2 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the VMAT2 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 47 (referenced at NM_003054.4), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0124] The VPS13C biomarkers include VPS13C gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the VPS13C biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 48 (referenced at
NM_001018088.2), or containing a protein-coding portion thereof, a natural variant thereof, or a
protein encoded by such a polynucleotide.

[0125] The WDFY3 biomarkers include WDFY3 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the WDFY3 biomarker is a
polynucleotide having the nucleotide sequence set forth in SEQ ID NO: 49 (referenced at
NM_014991.4), or containing a protein-coding portion thereof, a natural variant thereof, or a protein
encoded by such a polynucleotide.

[0126] The ZFHX3 biomarkers include ZFHX3 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the ZFHX3 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 50 (referenced at NM_001164766.1), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0127] The ZXDC biomarkers include ZXDC gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the ZXDC biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 51 (referenced at NM_001040653.3), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
polynucleotide.

[0128] The ZZZ3 biomarkers include ZZZ3 gene products, including natural variants, e.g., allelic
variants, and homologs and analogs thereof. In one example, the ZZZ3 biomarker is a polynucleotide
having the nucleotide sequence set forth in SEQ ID NO: 52 (referenced at NM_015534.4), or
containing a protein-coding portion thereof, a natural variant thereof, or a protein encoded by such a
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polynucleotide.

[0129] In some embodiments, the panel of polynucleotides further includes one or more polynucleotide
able to specifically hybridize to "housekeeping,’

or reference genes, for example, genes for which
differences in expression is known or not expected to correlate with differences in the variables
analyzed, for example, with the presence or absence of GEP-NEN or other neoplastic disease,
differentiation of various GEP-NEN sub-types, metastasis, mucosal or other tissue types, prognostic
indications, and/or other phenotype, prediction, or outcome. In some aspects, expression levels of
such housekeeping genes are detected and used as an overall expression level standards, such as to
normalize expression data obtained for GEP-NEN biomarkers across various samples.

[0130] Housekeeping genes are well known in the art. Typically, the housekeeping genes include one
or more genes characterized as particularly appropriate for analyzing GEP-NEN samples, such as
ALGY,. See Kidd M, et al., "GeneChip, geNorm and Gastrointestinal tumors: novel reference genes for
real-time PCR." Physiol Genomics 2007;30:363-70. In the current application, ALGY9 is the
housekeeping gene of choice.

[0131] The present invention provides methods, compositions, and systems, for the detection of the
GEP- NEN biomarkers and for identifying, isolating, and enriching tumors and cells that express the
GEP-NEN biomarkers. For example, provided are agents, sets of agents, and systems for detecting
the GEP-NEN biomarkers and methods for use of the same, including for diagnostic and prognostic
uses.

[0132] In one embodiment, the agents are proteins, polynucleotides or other molecules which
specifically bind to or specifically hybridize to the GEP-NEN biomarkers. The agents include
polynucleotides, such as probes and primers, e.g. sense and antisense PCR primers, having identity or
complementarity to the polynucleotide biomarkers, such as mRNA, or proteins, such as antibodies,
which specifically bind to such biomarkers. Sets and kits containing the agents, such as agents
specifically hybridizing to or binding the panel of biomarkers, also are provided.

[0133] Thus, the systems, e.g., microarrays, sets of polynucleotides, and kits, provided herein include
those with nucleic acid molecules, typically DNA oligonucleotides, such as primers and probes, the
length of which typically varies between 15 bases and several kilo bases, such as between 20 bases
and 1 kilobase, between 40 and 100 bases, and between 50 and 80 nucleotides or between 20 and 80
nucleotides. In one aspect, most (i.e. at least 60% of) nucleic acid molecules of a nucleotide
microarray, kit, or other system, are capable of hybridizing to GEP-NEN biomarkers.

[0134] In one example, systems containing polynucleotides that specifically hybridize to the
biomarkers, e.g., nucleic acid microarrays, are provided to detect and measure changes in expression
levels and determine expression profiles of the biomarkers according to the provided methods. Among
such systems, e.g., microarrays, are those comprising polynucleotides able to hybridize to at least as
at least 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,43, 44, 45, 46,
47,48, 49,50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,69, 70, 71,72, 73,
74, 75, 80, 85, 90, 95, or 100 or more biomarkers, such as to at least 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39,40, 41,42 43 44,45 46,47, 48, 49, 50, or 51, and/or all of the
following sets of biomarkers:

PNMA2, NAP1L1, FZD7, SLC18A2N/MAT2, NOL3, SSTRS5, TPH1, RAF1, RSF1, SSTR3, SSTR1,
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CD59, ARAF, APLP2, KRAS, MORF4L2, TRMT112, MKI67/KI67, SSTR4, CTGF, SPATA7, ZFHX3,
PHF21A, SLC18A1/VMAT1, ZZ2Z3, TECPR2, ATP6V1H, OAZ2, PANK2, PLD3, PQBP1, RNF41,
SMARCD3, BNIP3L, WDFY3, COMMDS9, BRAF, and GLT8D1 gene products;

In some aspects, at least 60%, or at least 70%, at least 80%, or more, of the nucleic acid molecules of
the system, e.g., microarray, are able to hybridize to biomarkers in the panel of biomarkers. In one
example, probes immobilized on such nucleotide microarrays comprise at least 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,69, 70, 71,72, 73, 74, 75, 80, 85, 90, 95, or 100
or more biomarkers, such as to at least 1, 2, 3,4,5,6,7, 8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
47,48, 49, 50, or 51, or more nucleic acid molecules able to hybridize to at least 2, 3, 4, 5,6, 7, 8, 9,
10, 11, 12,13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38,39,40,41, 42,43, 44,45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64,65,66,67,68,69,70,71,72,73,74, 75, 80, 85, 90, 95, or 100 or more biomarkers, such as to at
least1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, or 51, or more of
the biomarkers, where each of the nucleic acid molecules is capable of specifically hybridizing to a
different one of the biomarkers, such that at least that many different biomarkers can be bound.

[0135] In one example, the remaining nucleic acid molecules, such as 40% or at most 40% of the
nucleic acid molecules on the microarray or in the set of polynucleotides are able to hybridize to a set
of reference genes or a set of normalization genes (such as housekeeping genes), for example, for
normalization in order to reduce systemic bias. Systemic bias results in variation by inter-array
differences in overall performance, which can be due to for example inconsistencies in array
fabrication, staining and scanning, and variation between labeled RNA samples, which can be due for
example to variations in purity. Systemic bias can be introduced during the handling of the sample in a
microarray experiment. To reduce systemic bias, the determined RNA levels are preferably corrected
for background non-specific hybridization and normalized.

[0136] The use of such reference probes is advantageous but not mandatory. In one embodiment a
set of polynucleotides or system, e.g., microarray, is provided wherein at least 90% of the nucleic acid
sequences are able to hybridize to the GEP-NEN biomarkers; further embodiments include such
systems and sets in which at least 95% or even 100% of the polynucleotides hybridize to the
biomarkers.

[0137] Disclosed herein are exemplary suitable polynucleotides, such as PCR primers. Other nucleic
acid probes and primers, able to hybridize to different regions of the biomarkers are of course also
suitable for use in connection with the provided systems, kits and methods.

[0138] The present invention provides methods for detecting and quantifying the biomarkers, including
detecting the presence, absence, amount or relative amount, such as expression levels or expression
profile of the biomarkers. Typically, the methods are nucleic acid based methods, for example,
measuring the presence, amount or expression levels of biomarker mRNA expression. Such methods
typically are carried out by contacting polynucleotide agents to biological samples, such as test
samples and normal and reference samples, for example, to quantify expression levels of nucleic acid
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biomarkers (e.g., mRNA) in the samples.

[0139] Detection and analysis of biomarkers according to the provided embodiments can be performed
with any suitable method known in the art. For example, where the biomarkers are RNA biomarkers,
RNA detection and quantification methods are used.

[0140] Exemplary methods for quantifying or detecting nucleic acid expression levels, e.g., mRNA
expression, are well known, and include northern blotting and in situ hybridization (Parker and Barnes,
Methods in Molecular Biology 106:247-283, 1999); RNAse protection assays (Hod, Biotechniques
13:852-854, 1992); and quantitative or semi-quantitative reverse transcription polymerase chain
reaction (RT-PCR) (Weis et al.,, Trends in Genetics 8:263-264, 1992), representative methods for
sequencing-based gene expression analysis include Serial Analysis of Gene Expression (SAGE), and
gene expression analysis by massively parallel signature sequencing (MPSS).

[0141] Therefore, in one embodiment, expression of the biomarker or biomarker panel includes RNA
expression; the methods include determining levels of RNA of the biomarkers, such as RNA obtained
from and/or present in a sample of a patient, and performing analysis, diagnosis, or predictive
determinations based upon the RNA expression levels determined for the biomarkers or panel of
biomarkers.

[0142] RNA samples can be processed in humerous ways, as is known to those in the art. Several
methods are well known for isolation of RNA from samples, including guanidinium thiocyanate-phenol-

chloroform extraction, which may be carried out using the TRIZOL® reagent, a proprietary formulation
(see Chomczynski P, Sacchi N (2006). "The single-step method of RNA isolation by acid guanidinium
thiocyanate-phenol-chloroform extraction: twenty- something years on". Nat Protoc 1 (2): 581-5). In

this method, TRIZOL® is used to extract RNA and DNA; chloroform and centrifugation are used to
separate RNA from other nucleic acids, followed by a series of washes with ethanol for cleanup of the
RNA sample.

[0143] The RNA samples can be freshly prepared from samples e.g., cells or tissues at the moment of
harvesting; alternatively, they can be prepared from samples that stored at -70°C until processed for
sample preparation. Alternatively, tissues or cell samples can be stored under and/or subjected to
other conditions known in the art to preserve the quality of the RNA, including fixation for example with

formalin or similar agent; and incubation with RNase inhibitors such as RNAsin® (Pharmingen) or

RNasecure® (Ambion); aqueous solutions such as RNAlater® (Assuragen), Hepes-Glutamic acid buffer
mediated Organic solvent Protection Effect (HOPE), and RCL2 (Alphelys); and non-aqueous solutions
such as Universal Molecular Fixative (Sakura Finetek USA Inc.). A chaotropic nucleic acid isolation lysis
buffer (Boom method, Boom et al. J Clin Microbiol. 1990; 28:495-503) may also be used for RNA
isolation.

[0144] In one embodiment, RNA is isolated from buffy coat by incubating samples with TRIZOL®,
followed by RNA clean-up. RNA is dissolved in diethyl pyrocarbonate water and measured
spectrophotometrically, and an aliquot analyzed on a Bioanalyzer (Agilent Technologies, Palo Alto, CA)
to assess the quality of the RNA (Kidd M, et al. "The role of genetic markers- NAP 1L1, MAGE-D2, and
MTA1- in defining small-intestinal carcinoid neoplasia,” Ann Surg Oncol 2006;13(2):253-62). In another
embodiment, RNA is isolated from plasma using the QlAamp RNA Blood Mini Kit; in some cases, this
method allows better detection by real-time PCR of significantly more housekeeping genes from
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plasma compared to the TRIZOL® approach. In another embodiment, RNA is isolated directly from
whole blood, for example, using the QlAamp RNA Blood Mini Kit in a similar manner.

[0145] Methods for isolating RNA from fixed, paraffin-embedded tissues as the RNA source are well-
known and generally include mRNA isolation, purification, primer extension and amplification (for
example: T. E. Godfrey et al, Molec. Diagnostics 2: 84-91 [2000]; K. Specht et al., Am. J. Pathol. 158:
419-29 [2001]). In one example, RNA is extracted from a sample such as a blood sample using the
QlAamp RNA Blood Mini Kit RNA. Typically, RNA is extracted from tissue, followed by removal of
protein and DNA and analysis of RNA concentration. An RNA repair and/or amplification step may be
included, such as a step for reverse transcription of RNA for RT-PCR.

[0146] Expression levels or amounts of the RNA biomarkers may be determined or quantified by any
method known in the art, for example, by quantifying RNA expression relative to housekeeping gene or
with relation to RNA levels of other genes measured at the same time. Methods to determine RNA
levels of genes are known to a skilled person and include, but are not limited to, Northern blotting,
(quantitative) PCR, and microarray analysis.

[0147] RNA biomarkers can be reverse transcribed to produce cDNA and the methods of the present
invention can include detecting and quantifying that produced cDNA. In some embodiments, the cDNA
is detected by forming a complex with a labeled probe. In some embodiments, the RNA biomarkers are
directed detected by forming a complex with a labeled probe or primer.

[0148] Northern blotting may be performed for quantification of RNA of a specific biomarker gene or
gene product, by hybridizing a labeled probe that specifically interacts with the RNA, following
separation of RNA by gel electrophoresis. Probes are for example labeled with radioactive isotopes or
chemiluminescent substrates. Quantification of the labeled probe that has interacted with said nucleic
acid expression product serves as a measure for determining the level of expression. The determined
level of expression can be normalized for differences in the total amounts of nucleic acid expression
products between two separate samples with for instance an internal or external calibrator by
comparing the level of expression of a gene that is known not to differ in expression level between
samples or by adding a known quantity of RNA before determining the expression levels.

[0149] For RT-PCR, biomarker RNA is reverse transcribed into cDNA. Reverse transcriptase
polymerase chain reaction (RT-PCR) is, for example, performed using specific primers that hybridize to
an RNA sequence of interest and a reverse transcriptase enzyme. Furthermore, RT-PCR can be
performed with random primers, such as for instance random hexamers or decamers which hybridize
randomly along the RNA, or oligo d(T) which hybridizes to the poly(A) tail of mRNA, and reverse
transcriptase enzyme.

[0150] In some embodiments, RNA expression levels of the biomarkers in a sample, such as one from
a patient suffering from or suspected of suffering from GEP-NEN or associated symptom or syndrome,
are determined using quantitative methods such as by real-time rt-PCR (qPCR) or microarray analysis.
In some embodiments, quantitative Polymerase Chain Reaction (QPCR) is used to quantify the level of
expression of nucleic acids. In one aspect, detection and determining expression levels of the
biomarkers is carried out using RT-PCR, GeneChip analysis, quantitative real-time PCR (Q RT-PCR),
or carcinoid tissue microarray (TMA) immunostaining/quantitation, for example, to compare biomarker
RNA, e.g., mRNA, or other expression product, levels in different sample populations, characterize
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patterns of gene expression, to discriminate between closely related mRNAs, and to analyze RNA
structure.

[0151] In one example, QPCR is performed using real-time PCR (RTPCR), where the amount of
product is monitored during the amplification reaction, or by end-point measurements, in which the
amount of a final product is determined. As is known to a skilled person, rtPCR is for instance

performed by the use of a nucleic acid intercalator, such as for example ethidium bromide or SYBR®
Green | dye, which interacts which all generated double stranded products resulting in an increase in
fluorescence during amplification, or for instance by the use of labeled probes that react specifically
with the generated double stranded product of the gene of interest. Alternative detection methods that
can be used are provided by amongst other things dendrimer signal amplification, hybridization signal
amplification, and molecular beacons.

[01562] In one embodiment, reverse transcription on total RNA is carried out using the High Capacity
cDNA Archive Kit (Applied Biosystems (ABI), Foster City, CA) following the manufacturer's suggested
protocol (briefly, using 2 micrograms of total RNA in 50 microliters water, mixing with 50 uL of 2XRT mix
containing Reverse Transcription Buffer, deoxynucleotide triphosphate solution, random primers, and
Multiscribe Reverse Transcriptase). RT reaction conditions are well known. In one example, the RT
reaction is performed using the following thermal cycler conditions: 10 mins, 25°C; 120 min., 37°C {see
Kidd M, et al., "The role of genetic markers- NAP 1 LI, MAGE-D2, and MTAI1- in defining small-
intestinal carcinoid neoplasia," Ann Surg Oncol 2006;13(2):253-62).

[0163] For measurement of individual transcript levels, in one embodiment, Assays—on—DemandTM
products are used with the ABI 7900 Sequence Detection System according to the manufacturer's
suggestions {see Kidd M, Eick G, Shapiro MD, et al. Microsatellite instability and gene mutations in
transforming growth factor-beta type Il receptor are absent in small bowel carcinoid tumors. Cancer
2005;103(2):229-36). In one example, cycling is performed under standard conditions, using the

TaqMan® Universal PCR Master Mix Protocol, by mixing cDNA in 7.2 uL water, 0.8 uL 20. Assays-on-
Demand primer and probe mix and 8 uL of 2X TagMan Universal Master mix, in a 384-well optical
reaction plate, under the following conditions: 50°C, 2 min.; 95°C; 10 min.; 50 cycles at 95°C for 15
min., 60° for 1 min {see Kidd M, et al, "The role of genetic markers- NAP 1 LI, MAGE-D2, and MTA1- in
defining small-intestinal carcinoid neoplasia,” Ann Surg Oncol 2006;13(2):253-62).

[01564] Typically, results from real-time PCR are normalized, using internal standards and/or by
comparison to expression levels for housekeeping genes. For example, in one embodiment, Raw ACt
(delta C1 = change in cycle time as a function of amplification) data from QPCR as described above is
normalized using well-known methods, such as geNorm { see Vandesompele J, De Preter K, Pattyn F,
et al. Accurate normalization of real-time quantitative RT-PCR data by geometric averaging of multiple
internal control genes. Genome Biol 2002;3(7):RESEARCH0034). Normalization by house-keeping
gene expression levels is also well-known. See Kidd M, et al., "GeneChip, geNorm, and gastrointestinal
tumors: novel reference genes for real-time PCR," Physiol Genomics 2007;30(3):363-70.

[0155] Microarray analysis involves the use of selected nucleic acid molecules that are immobilized on
a surface. These nucleic acid molecules, termed probes, are able to hybridize to nucleic acid
expression products. In a preferred embodiment the probes are exposed to labeled sample nucleic
acid, hybridized, washed and the (relative) amount of nucleic acid expression products in the sample
that are complementary to a probe is determined. Microarray analysis allows simultaneous
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determination of nucleic acid expression levels of a large number of genes. In a method according to
the invention it is preferred that at least 5 genes according to the invention are measured
simultaneously.

[01566] Background correction can be performed for instance according to the "offset" method that
avoids negative intensity values after background subtraction. Furthermore, normalization can be
performed in order to make the two channels on each single array comparable for instance using
global loess normalization, and scale normalization which ensures that the log-ratios are scaled to
have the same median-absolute-deviation (MAD) across arrays.

[01567] Protein levels may, for example, be measured using antibody-based binding assays. Enzyme
labeled, radioactively labeled or fluorescently labeled antibodies may be used for detection of protein.
Exemplary assays include enzyme-linked immunosorbent assays (ELISA), radio-immuno assays (RIA),
Western Blot assays and immunohistochemical staining assays. Alternatively, in order to determine the
expression level of multiple proteins simultaneously protein arrays such as antibody-arrays are used.

[01568] Typically, the biomarkers and housekeeping markers are detected in a biological sample, such
as a tissue or fluid sample, such as a blood, such as whole blood, plasma, serum, stool, urine, saliva,
tears, serum or semen sample, or a sample prepared from such a tissue or fluid, such as a cell
preparation, including of cells from blood, saliva, or tissue, such as intestinal mucosa, tumor tissue, and
tissues containing and/or suspected of containing GEP-NEN metastases or shed tumor cells, such as
liver, bone, and blood. In one embodiment, a specific cell preparation is obtained by fluorescence-
activated cell sorting (FACS) of cell suspensions or fluid from tissue or fluid, such as mucosa, e.g.,
intestinal mucosa, blood or buffy coat samples.

[01569] In some embodiments, the sample is taken from a GEP-NEN patient, a patient suspected of
having GEP-NEN, a patient having and/or suspected of having cancer generally, a patient exhibiting
one or more GEP-NEN symptoms or syndromes or determined to be at-risk for GEP-NEN, or a GEP-
NEN patient undergoing treatment or having completed treatment, including patients whose disease is
and/or is thought to be in remission.

[0160] In other embodiments, the sample is taken from a human without GEP-NEN disease, such as a
healthy individual or an individual with a different type of cancer, such as an adenocarcinoma, for
example, a gastrointestinal adenocarcinoma or one of the breast, prostate, or pancreas, or a gastric or
hepatic cancer, such as esophageal, pancreatic, gallbladder, colon, or rectal cancer.

[0161] In some embodiments, the sample is taken from the GEP-NEN tumor or metastasis. In other
embodiments, the sample is taken from the GEP-NEN patient, but from a tissue or fluid not expected to
contain GEP-NEN or GEP-NEN cells; such samples may be used as reference or normal samples.
Alternatively, the normal or reference sample may be a tissue or fluid or other biological sample from a
patient without GEP-NEN disease, such as a corresponding tissue, fluid or other sample, such as a
normal blood sample, a normal small intestinal (SI) mucosa sample, a normal enterochromaffin (EC)
cell preparation.

[0162] In some embodiments, the sample is a whole blood sample. As neuroendocrine tumors
metastasize, they typically shed cells into the blood. Accordingly, detection of the panels of GEP-NEN
biomarkers provided herein in plasma and blood samples may be used for identification of GEP-NENs
at an early time point and for predicting the presence of tumor metastases, e.g., even if anatomic
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localization studies are negative. Accordingly, the provided agents and methods are useful for early
diagnosis.

[0163] Thus, in some embodiments, the methods can identify a GEP-NEN molecular signature or
expression profile in 1 mL or about 1 mL of whole blood. In some aspects, the molecular signature or
expression profile is stable for up to four hours (for example, when samples are refrigerated 4-8 °C
following phlebotomy) prior to freezing. In one aspect, the approach able to diagnose, prognosticate or
predict a given GEP-NEN-associated outcome using a sample obtained from tumor tissue is also able
to make the same diagnosis, prognosis, or prediction using a blood sample.

[0164] A number of existing detection and diagnostic methodologies require 7 to 10 days to produce a
possible positive result, and can be costly. Thus, in one aspect, the provided methods and
compositions are useful in improving simplicity and reducing costs associated with GEP- NEN
diagnosis, and make early-stage diagnosis feasible.

[0165] Thus in one example, the biomarkers are detected in circulation, for example by detection in a
blood sample, such as a serum, plasma, cells, e.g., peripheral blood mononuclear cells (PBMCs),
obtained from buffy coat, or whole blood sample.

[0166] Tumor- specific transcripts have been detected in whole blood in some cancers. See Sieuwerts
AM, et al., "Molecular characterization of circulating tumor cells in large quantities of contaminating
leukocytes by a multiplex real-time PCR," Breast Cancer Res Treat 2009;118(3):455-68 and Mimori K,
et al, "A large-scale study of MT1-MMP as a marker for isolated tumor cells in peripheral blood and
bone marrow in gastric cancer cases," Ann Surg Oncol 2008;15(10):2934-42.

[0167] The CellSearch™ CTC Test (Veridex LLC) (described by Kahan L., "Medical devices;
immunology and microbiology devices; classification of the immunomagnetic circulating cancer cell
selection and enumeration system. Final rule,” Fed Regist 2004;69:26036-8) uses magnetic beads
coated with EpCAM-specific antibodies that detects epithelial cells (CK-8/18/19) and leukocytes
(CD45), as described by Sieuwerts AM, Kraan J, Bolt-de Vries J, et al., "Molecular characterization of
circulating tumor cells in large quantities of contaminating leukocytes by a multiplex real-time PCR,"
Breast Cancer Res Treat 2009;118(3):455-68. This method has been used to detect circulating tumor
cells (CTCs), and monitoring disease progression and therapy efficacy in metastatic prostate (Danila
DC, Heller G, Gignac GA, et al. Circulating tumor cell number and prognosis in progressive castration-
resistant prostate cancer. Clin Cancer Res 2007;13(23):7053-8), colorectal (Cohen SJ, Alpaugh RK,
Gross S, et al.

[0168] Isolation and characterization of circulating tumor cells in patients with metastatic colorectal
cancer. Clin Colorectal Cancer 2006;6(2): 125-32. and breast (Cristofanilli M, Budd GT, Ellis MJ, et al.,
Circulating tumor cells, disease progression, and survival in metastatic breast cancer. N Engl J Med
2004;351(8):781-91).

[0169] This and other existing approaches have not been entirely satisfactory for detection of GEP-
NEN cells, which can exhibit variable expression and/or not express cytokeratin (See Van Eeden S, et
al, Classification of low-grade neuroendocrine tumors of midgut and unknown origin," Hum Pathol
2002;33(11): 1126-32; Cai YC, et al., "Cytokeratin 7 and 20 and thyroid transcription factor 1 can help
distinguish pulmonary from gastrointestinal carcinoid and pancreatic endocrine tumors,” Hum Pathol
2001;32(10): 1087-93, and studies described herein, detecting EpCAM transcript expression in two of
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twenty-nine GEP-NEN samples).

[0170] Factors to consider in the available detection methods for circulating tumor cells are relatively

low numbers of the cells in peripheral blood, typically about 1 per 108 peripheral blood mononuclear
cells (PBMCs) (see Ross AA, et al. "Detection and viability of tumor cells in peripheral blood stem cell
collections from breast cancer patients using immunocytochemical and clonogenic assay techniques,”
Blood 1993;82(9):2605-10), and the potential for leukocyte contamination. See Sieuwerts AM, et al.
"Molecular characterization of circulating tumor cells in large quantities of contaminating leukocytes by
a multiplex real-time PCR," Breast Cancer Res Treat 2009;118(3):455-68; Mimori K, et al) and
technical complexity of available approaches. These factors can render available methods not entirely
satisfactory for use in the clinical laboratory.

[0171] In some embodiments, Neuroendocrine cells are FACS-sorted to heterogeneity, using known
methods, following acridine orange (AO) staining and uptake, as described Kidd M, et al., "Isolation,
Purification and Functional Characterization of the Mastomys EC cell,” Am J Physiol 2006;291:G778-
91; Modlin EVI, et al., "The functional characterization of normal and neoplastic human
enterochromaffin cells,” Clin Endocrinol Metab 2006;91(6):2340-8.

[0172] In some embodiments, the provided detection methods are used to detect, isolate, or enrich for
the GEP-NEN cells and/or biomarkers in two to three mL of blood or less. The methods are performed
using standard laboratory apparatuses and thus are easily performed in the clinical laboratory setting.
In one example, a readout is obtained within 12 hours, at an average cost of approximately 20-30 per
sample.

[0173] The present invention provides diagnostic, prognostic, and predictive uses for the agents and
detection methods provided herein, such as for the diagnosis, prognosis, and prediction of GEP- NEN,
associated outcomes, and treatment responsiveness. For example, available GEP-NEN classification
methods are limited, in part due to incorrect classifications and that individual lesions or tumors can
evolve into different GEP-NEN sub-types or patterns, and/or contain more than one GEP-NEN sub-
type. Known classification frameworks are limited, for example, in the ability to predict response to
treatment or discriminate accurately between tumors with similar histopathologic features that may vary
substantially in clinical course and treatment response, and to predict treatment responsiveness.

[0174] There is therefore a need for molecular or gene-based classification schemes. The provided
methods and systems, including GEP-NEN-specific predictive gene- based models, address these
issues, and may be used in identifying and analyzing molecular parameters that are predictive of
biologic behavior and prediction based on such parameters.

[0175] Among the provided diagnostic, prognostic, and predictive methods are those which employ
statistical analysis and biomathematical algorithms and predictive models to analyze the detected
information about expression of GEP-NEN biomarkers and other markers such as housekeeping
genes. In some embodiments, expression levels, detected binding or other information is normalized
and assessed against reference value(s), such as expression levels in normal samples or standards.
Provided embodiments include methods and systems for classification and prediction of GEP-NENs
using the detected and measured information about the expression of the GEP-NEN biomarkers, for
example, in classification, staging, prognosis, treatment design, evaluation of treatment options, and
prediction of GEP-NEN disease outcomes, e.g., predicting development of metastases.
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[0176] In some embodiments, the methods are used to establish GEP-NEN diagnosis, such as
diagnosis or detection of early-stage disease or metastasis, define or predict the extent of disease,
identify early spread or metastasis, predict outcome or prognosis, predict progression, classify disease
activity, monitor treatment responsiveness, detect or monitor for recurrence, and to facilitate early
therapeutic intervention. For example, among the provided methods and algorithms are those for use
in classification, staging, prognosis, treatment design, evaluation of treatment options, and prediction of
GEP-NEN disease outcomes, e.g., predicting development of metastases.

[0177] In one embodiment, the methods, algorithms and models are useful for diagnostic surveillance,
such as routine surveillance and patient follow-up. In some embodiments, the methods, algorithms and
models provide for early diagnosis; in one aspect, the methods are capable of detection of low- volume
tumors, and detection of circulating tumor cells, including at early stages of disease, such as detection
of as few as at or about 3 circulating GEP-NEN cells per milliliter of blood. In some embodiments, early
evidence of disease allows early therapeutic intervention, at a time when therapies are more effective,
which can improve survival rates and disease outcomes.

[0178] For example, in one embodiment, the methods useful for early detection of the recurrence
and/or metastasis of GEP-NEN, such as after treatment for example following surgical or chemical
intervention. In some aspect, the methods are performed weekly or monthly following therapeutic
intervention, for example, on human blood samples. In some aspects, the methods are capable of
detecting micrometastases that are too small to be detected by conventional means, such as by
imaging methods. For example, in one aspect the methods are capable of detecting metastases less
than one centimeter (cm), such as at or about 1 cm, 0.9 cm, 0.8 cm, 0.7 cm, 0.6 cm, 0.5 cm, 0.4 cm,
0.3 cm, 0.2 cm, or 0.1 cm metastases, such as in the liver.

[0179] For example, among the provided methods and systems are those that determine the presence
or absence (or both) of a GEP-NEN in a subject or sample with a correct call rate of between 56 and
92 %, such as at least or at least about a 65%, 70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% correct call rate. In
some cases, the methods are useful for diagnosis with a specificity or sensitivity of at least or at least
about 70%, 7%5, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97 %, 98%, 99%, or 100 %.

[0180] In other aspects, the methods are capable of detecting the recurrence, metastasis, or spread of
GEP-NEN following treatment or during initial disease progression at an earlier stage as compared with
other diagnostic methods, such as imaging and detection of available biomarkers. In some aspects, the
detected expression levels and/or expression signature of the biomarkers correlate significantly with
the progression of disease, disease severity or aggressiveness, lack of responsiveness of treatment,
reduction in treatment efficacy, GEP-NEN-associated events, risk, prognosis, type or class of GEP-NEN
or disease stage.

[0181] Among the provided embodiments are methods that use the provided biomarkers and detection
thereof in treatment development, strategy, and monitoring, including evaluation of response to
treatment and patient-specific or individualized treatment strategies that take into consideration the
likely natural history of the tumor and general health of the patient.

[0182] GEP-NEN management strategies include surgery- for cure (rarely achieved) or cytoreduction-
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radiological intervention- for example, by chemoembolization or radiofrequency ablation-
chemotherapy, cryoablation, and treatment with somatostatin and somatostatin analogues (such as

Sandostatin LAR® (Octreotide acetate injection)) to control symptoms caused by released peptides
and neuroamines. Biological agents, including interferon, and hormone therapy, and somatostatin-
tagged radionucleotides are under investigation.

[0183] In one example, Cryoablation liberates GEP-NEN tissue for entry into the blood, which in turn
induces symptoms, as described by Mazzaglia PJ, et ah, "Laparoscopic radiofrequency ablation of
neuroendocrine liver metastases: a 10-year experience evaluating predictors of survival," Surgery
2007;142(1): 10-9. Chemo therapeutic agents, e.g., systemic cytotoxic chemo therapeutic agents,
include etoposide, cisplatin, 5-fluorouracil, streptozotocin, doxorubicin; vascular endothelial growth
factor inhibitors, receptor tyrosine kinase inhibitors (e.g., Sunitinib, Sorafenib, and Vatalanib), and
mammalian target of rapamycin (mTOR) inhibitors (e.g., Temsirolimus and Everolimus), and
combinations thereof, for example to treat disseminated and/or poorly differentiated/aggressive
disease. Other treatment approaches are well known.

[0184] In some embodiments, the detection and diagnostic methods are used in conjunction with
treatment, for example, by performing the methods weekly or monthly before and/or after treatment. In
some aspects, the expression levels and profiles correlate with the progression of disease,
ineffectiveness or effectiveness of treatment, and/or the recurrence or lack thereof of disease. In some
aspects, the expression information indicates that a different treatment strategy is preferable. Thus,
provided herein are therapeutic methods, in which the GEP-NEN biomarker detection methods are
performed prior to treatment, and then used to monitor therapeutic effects.

[0185] At various points in time after initiating or resuming treatment, significant changes in expression
levels or expression profiles of the biomarkers (e.g., as compared to expression or expression profiles
before treatment, or at some other point after treatment, and/or in a normal or reference sample)
indicates that a therapeutic strategy is or is not successful, that disease is recurring, or that a different
therapeutic approach should be used. In some embodiments, the therapeutic strategy is changed
following performing of the detection methods, such as by adding a different therapeutic intervention,
either in addition to or in place of the current approach, by increasing or decreasing the
aggressiveness or frequency of the current approach, or stopping or reinstituting the treatment
regimen.

[0186] In another aspect, the detected expression levels or expression profile of the biomarkers
identifies the GEP-NEN disease for the first time or provides the first definitive diagnosis or
classification of GEP-NEN disease. In some aspects of this embodiment, a treatment approach is
designed based upon the expression levels or expression profiles, and/or the determined classification.
The methods include iterative approaches, whereby the biomarker detection methods are followed by
initiation or shift in therapeutic intervention, followed by continued periodic monitoring, reevaluation,
and change, cessation, or addition of a new therapeutic approach, optionally with continued
monitoring.

[0187] In some aspects, the methods and systems determine whether or not the assayed subject is
responsive to treatment, such as a subject who is clinically categorized as in complete remission or
exhibiting stable disease. In some aspects, the methods and systems determine whether or not the
subject is untreated (or treatment-I, i.e., has not received treatment) or is non-responsive (i.e., clinically
categorized as "progressive." For example, methods are provided for distinguishing treatment-
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responsive and non-responsive patients, and for distinguishing patients with stable disease or those in
complete remission, and those with progressive disease. In various aspects, the methods and systems
make such calls with at least at or about 65%, 70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% correct call rate (i.e.,
accuracy), specificity, or sensitivity.

[0188] In some aspects, the sensitivity or correct call rate for the diagnostic or predictive or prognostic
outcome is greater than, e.g., significantly greater than, that obtained using a known diagnosis or
prognostic method, such as detection and measurement of circulating CgA or other single protein.

[0189] Typically, the diagnostic, prognostic, and predictive methods, often in an initial step, select a
subset of biomarkers based on their ability to build a classifier that may accurately predict and classify
GEP-NEN and/or different stages of GEP-NEN.

[0190] Any of a number of well-known methods for evaluating differences in gene expression may be
used to select the subset of biomarkers. For example, an accurate classifier may be based on
topographic, pattern-recognition based protocols e.g., support vector machines (SVM) (Noble WS.
What is a support vector machine? Nat Biotechnol. 2006;24(12): 1565-7). Machine-learning based
techniques are typically desirable for developing sophisticated, automatic, and/or objective algorithms
for analyzing high-dimensional and multimodal biomedical data. In some examples, SVM- a variant of
the supervised learning algorithm- is used in connection with the provided methods and systems.
SVMs have been used to predict the grading of astrocytomas with a > 90 accuracy, and prostatic
carcinomas with an accuracy of 74-80% (Glotsos D, Tohka J, Ravazoula P, Cavouras D, Nikiforidis G.
Automated diagnosis of brain tumours astrocytomas using probabilistic neural network clustering and
support vector machines. Int J Neural Syst 2005;15(1-2): 1-11; Glotsos D, Tohka J, Ravazoula P,
Cavouras D, Nikiforidis G. Automated diagnosis of brain tumours astrocytomas using probabilistic
neural network clustering and support vector machines. Int J Neural Syst 2005; 15(1 -2): 1-11).

[0191] Other algorithms for building an accurate classifier include linear discriminant analysis (LDA),
naive Bayes (NB), and K-nearest neighbor (KNN) protocols. Such approaches are useful for identifying
individual or multi-variable alterations in neoplastic conditions (Drozdov |, Tsoka S, Ouzounis CA, Shah
AM. Genome-wide expression patterns in physiological cardiac hypertrophy. BMC Genomics. 2010; 11:
55; Freeman TC, Goldovsky L, Brosch M, et al. Construction, visualization, and clustering of
transcription networks from microarray expression data. PLoS Comput Biol 2007;3(10): 2032-42;
Zampetaki A, Kiechl S, Drozdov I, et al. Plasma microRNA profiling reveals loss of endothelial miR-126
and other microRNAs in type 2 diabetes. Circ Res. 2010;107(6): 810-7. Epub 2010 Jul 22; Dhawan M,
Selvaraja S, Duan ZH. Application of committee kNN classifiers for gene expression profile
classification. Int J Bioinform Res Appl. 2010;6(4): 344-52; Kawarazaki S, Taniguchi K, Shirahata M, et
al. Conversion of a molecular classifier obtained by gene expression profiling into a classifier based on
real-time PCR: a prognosis predictor for gliomas. BMC Med Genomics. 2010;3: 52; Vandebriel RJ, Van
Loveren H, Meredith C. Altered cytokine (receptor) mRNA expression as a tool in immunotoxicology.
Toxicology. 1998; 130(1): 43-67; Urgard E, Vooder T, Vosa U, et al. Metagenes associated with survival
in non-small cell lung cancer. Cancer Inform. 2011;10: 175-83. Epub 2011 Jun 2; Pimentel M, Amichai
M, Chua K, Braham L. Validating a New Genomic Test for Irritable Bowel Syndrome Gastroenterology
2011; 140 (Suppl 1): S-798; Lawlor G, Rosenberg L, Ahmed A, et al. Increased Peripheral Blood GATA-
3 Expression in Asymptomatic Patients With Active Ulcerative Colitis at Colonoscopy. Gastroenterology
2011;140 (Suppl 1)).
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[0192] In some embodiments, an accurate classifier for GEP-NEN and/or different stages of GEP-NEN
is based on a combination of the SVM, LDA, NB, and KNN protocols. This is termed the Multi-Analyte-
Algorithm Risk Classifier for NETs (MAARC-NET).

[0193] Methods using the predictive algorithms and models use statistical analysis and data
compression methods, such as those well known in the art. For example, expression data may be

transformed, e.g., In-transformed, and imported into a statistical analysis program, such as Partek®

Genomic Suite ("Partek,” Partek® Genomics SuiteTM, ed. Revision 6.3 St. Louis: Partek Inc, 2008) or
similar program, for example. Data are compressed and analyzed for comparison.

[0194] Whether differences in expression level score or values are deemed significant may be
determined by well-known statistical approaches, and typically is done by designating a threshold for a
particular statistical parameter, such as a threshold p-value (e.g. , p < 0.05), threshold S-value (e.g. ,
+0.4, with S <-0.4 or S > 0.4), or other value, at which differences are deemed significant, for example,
where expression of a biomarker is considered significantly down- or up-regulated, respectively, among
two different samples, for example, representing two different GEP-NEN sub-types, tumors, stages,
localizations, aggressiveness, or other aspect of GEP-NEN or normal or reference sample.

[0195] In one aspect, the algorithms, predictive models, and methods are based on biomarkers
expressed from genes associated with regulatory gene clusters (i.e., SSTRome, Proliferome.
Signalome. Metabolome, Secretome, Secretome, Plurome, EpiGenome, and Apoptome) underlying
various GEP-NEN subtypes.

[0196] In one aspect, the methods apply the mathematical formulations, algorithms or models identify
specific cutoff points, for example, pre-determined expression level scores, which distinguish between
normal and GEP-NEN samples, between GEP-NEN and other cancers, and between various sub-
types, stages, and other aspects of disease or disease outcome. In another aspect, the methods are
used for prediction, classification, prognosis, and treatment monitoring and design. In one aspect, the
predictive embodiments are useful for identifying molecular parameters predictive of biologic behavior,
and prediction of various GEP-NEN-associated outcomes using the parameters. In one aspect of these
embodiments, machine learning approaches are used, e.g., to develop sophisticated, automatic and
objective algorithms for the analysis of high-dimensional and multimodal biomedical data.

[0197] A "ROC curve" as used herein refers to a plot of the true positive rate (sensitivity) against the
false positive rate (specificity) for a binary classifier system as its discrimination threshold is varied. A
ROC curve can be represented equivalently by plotting the fraction of true positives out of the positives
(TPR=true positive rate) versus the fraction of false positives out of the negatives (FPR=false positive
rate). Each point on the ROC curve represents a sensitivity/specificity pair corresponding to a particular
decision threshold.

[0198] AUC represents the area under the ROC curve. The AUC is an overall indication of the
diagnostic accuracy of 1) a subset or panel of GEP-NEN biomarkers and 2) a ROC curve. AUC is
determined by the "trapezoidal rule." For a given curve, the data points are connected by straight line
segments, perpendiculars are erected from the abscissa to each data point, and the sum of the areas
of the triangles and trapezoids so constructed is computed. In certain embodiments of the methods
provided herein, a subset or panel of GEP-NEN has an AUC in the range of about 0.75 to 1.0. In
certain of these embodiments, the AUC is in the range of about 0.50 to 0.85, 0.85 to 0.9, 0.9 to 0.95, or
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0.951t01.0.

[0199] For the comparison of expression level scores or other values, and to identify expression
profiles (expression signatures) or regulatory signatures based on GEP-NEN biomarker expression,
data are compressed. Compression typically is by Principal Component Analysis (PCA) or similar
technique for describing and visualizing the structure of high-dimensional data. PCA allows the
visualization and comparison of GEP-NEN biomarker expression and determining and comparing
expression profiles (expression signatures, expression patterns) among different samples, such as
between normal or reference and test samples and among different tumor types.

[0200] In some embodiments, expression level data are acquired, e.g., by real-time PCR, and reduced
or compressed, for example, to principal components.

[0201] PCA is used to reduce dimensionality of the data (e.g., measured expression values) into
uncorrelated principal components (PCs) that explain or represent a majority of the variance in the
data, such as about 50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, or 99 % of the variance.

[0202] In one example, the PCA is 3-component PCA, in which three PCs are used that collectively
represent most of the variance, for example, about 75%, 80%, 85%, 90%, or more variance in the data
(Jolliffe IT, "Principle Component Analysis,” Springer, 1986).

[0203] PCA mapping, e.g., 3-component PCA mapping is used to map data to a three dimensional

space for visualization, such as by assigning first (15!), second (2”d) and third (3rd) PCs to the X-, Y-,
and Z-axes, respectively.

[0204] PCA may be used to determine expression profiles for the biomarkers in various samples. For
example, reduced expression data for individual sample types (e.g., each tumor type, sub-type or
grade, or normal sample type) are localized in a PCA coordinate system and localized data used to
determine individual transcript expression profiles or signatures.

[0205] In one aspect, the expression profile is determined for each sample by plotting or defining a
centroid (center of mass; average expression), corresponding to or representing the sample's
individual transcript expression profile (regulatory signature), as given by the principal component
vector, as determined by PCA for the panel of biomarkers.

[0206] Generally, two centroids or points of localization separated by a relatively large distance in this
coordinate system represent two relatively distinct transcript expression profiles. Likewise, relatively
close centroids represent relatively similar profiles. In this representation, the distance between
centroids is inversely equivalent to the similarity measure (greater distance = less similarity) for the
different samples, such that large distances or separation between centroids indicates samples having
distinct transcript expression signatures. Proximity of centroids indicates similarity between samples.
For example, the relative distance between centroids for different GEP-NEN tumor samples represents
the relative similarity of their regulatory signatures or transcript expression profiles.

[0207] In one aspect, the statistical and comparative analysis includes determining the inverse
correlation between expression levels or values for two biomarkers. In one example, this correlation
and the cosine of the angle between individual expression vectors (greater angle = less similarity), is
used to identify related gene expression clusters (Gabriel KR, "The biplot graphic display of matrices
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with application to principal component analysis," Biometrika 1971;58(3):453).

[0208] In some embodiments, there is a linear correlation between expression levels of two or more
biomarkers, and/or the presence or absence of GEP-NEN, sub-type, stage, or other outcome. In one
aspect, there is an expression-dependent correlation between the provided GEP-NEN biomarkers and
characteristics of the biological samples, such as between biomarkers (and expression levels thereof)
and various GEP-NEN sub-types (e.g., benign versus active disease).

[0209] Pearson's Correlation (PC) coefficients (R2) may be used to assess linear relationships
(correlations) between pairs of values, such as between expression levels of a biomarker for different
biological samples (e.g., tumor sub-types) and between pairs of biomarkers. This analysis may be
used to linearly separate distribution in expression patterns, by calculating PC coefficients for individual
pairs of the biomarkers (plotted on x- and y- axes of individual Similarity Matrices). Thresholds may be
set for varying degrees of linear correlation, such as a threshold for highly linear correlation of (R >
0.50, or 0.40). Linear classifiers can be applied to the datasets. In one example, the correlation
coefficientis 1.0.

[0210] In one embodiment, regulatory clusters are determined by constructing networks of correlations
using statistical analyses, for example, to identify regulatory clusters composed of subsets of the panel
of biomarkers. In one example, PC correlation coefficients are determined and used to construct such
networks of correlations. In one example, the networks are identified by drawing edges between
transcript pairs having R above the pre-defined threshold. Degree of correlation can provide
information on reproducibility and robustness.

[0211] Also provided herein are objective algorithms, predictive models, and topographic analytical
methods, and methods using the same, to analyze high-dimensional and multimodal biomedical data,
such as the data obtained using the provided methods for detecting expression of the GEP-NEN
biomarker panels. As discussed above, the objective algorithms, models, and analytical methods
include mathematical analyses based on topographic, pattern-recognition based protocols e.g.,
support vector machines (SVM) (Noble WS. What is a support vector machine? Nat Biotechnol.
2006;24(12): 1565-7), linear discriminant analysis (LDA), naive Bayes (NB), and K-nearest neighbor
(KNN) protocols, as well as other supervised learning algorithms and models, such as Decision Tree,
Perceptron, and regularized discriminant analysis (RDA), and similar models and algorithms well-
known in the art (Gallant Sl, "Perceptron-based learning algorithms,"” Perceptron-based learning
algorithms 1990; 1(2): 179-91).

[0212] In some embodiments, Feature Selection (FS) is applied to remove the most redundant
features from a dataset, such as a GEP-NEN biomarker expression dataset, and generate a relevant
subset of GEP-NEN biomarkers. FS enhances the generalization capability, accelerates the learning
process, and improves model interpretability. In one aspect, FS is employed using a "greedy forward"
selection approach, selecting the most relevant subset of features for the robust learning models.
(Peng H, Long F, Ding C, "Feature selection based on mutual information: criteria of max-dependency,
max- relevance, and min-redundancy,” IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2005;27(8): 1226-38).

[0213] In some embodiments, Support Vector Machines (SVM) algorithms are used for classification of
data by increasing the margin between the n data sets (Cristianini N, Shawe-Taylor J. An Introduction
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to Support Vector Machines and other kernel-based learning methods. Cambridge: Cambridge
University Press, 2000).

[0214] In some embodiments, the predictive models include Decision Tree, which maps observations
about an item to a conclusion about its target value (Zhang H, Singer B. "Recursive Partitioning in the
Health Sciences," (Statistics for Biology and Health): Springer, 1999.). The leaves of the tree represent
classifications and branches represent conjunctions of features that devolve into the individual
classifications. It has been used effectively (70-90%) to predict prognosis of metastatic breast cancer
(Yu L et al "TGF-beta receptor- activated p38 MAP kinase mediates Smad-independent TGF-beta
responses,” Embo J 2002;21(14):3749-59), as well as colon cancer (Zhang H et al "Recursive
partitioning for tumor classification with gene expression microarray data.,” Proc Natl Acad Sci U SA
2001;98(12):6730-5), to predict the grading of astrocytomas (Glotsos D et al "Automated diagnosis of
brain tumours astrocytomas using probabilistic neural network clustering and support vector
machines,” Int J Neural Syst 2005; 15(1-2): 1-11) with a >90% accuracy, and prostatic carcinomas with
an accuracy of 74- 80% (Mattfeldt T et al. "Classification of prostatic carcinoma with artificial neural
networks using comparative genomic hybridization and quantitative stereological data,” Pathol Res
Pract 2003;199(12):773-84). The efficiency of this technique has been measured by 10-fold cross-
validation (Pirooznia M et al "A comparative study of different machine learning methods on microarray
gene expression data,” BMC Genomics 2008;9 Suppl 1:513).

[0215] The predictive models and algorithms further include Perceptron, a linear classifier that forms a
feed forward neural network and maps an input variable to a binary classifier (Gallant Sl. "Perceptron-
based learning algorithms," Perceptron-based learning algorithms 1990; 1(2): 179-91). It has been
used to predict malignancy of breast cancer (Markey MK et al. "Perceptron error surface analysis: a
case study in breast cancer diagnosis," Comput Biol Med 2002;32(2):99-109). In this model, the
learning rate is a constant that regulates the speed of learning. A lower learning rate improves the
classification model, while increasing the time to process the variable (Markey MK et al. "Perceptron
error surface analysis: a case study in breast cancer diagnosis," Comput Biol Med 2002;32(2):99-109).
In one example, a learning rate of 0.05 is used. In one aspect, a Perceptron algorithm is used to
distinguish between localized or primary tumors and corresponding metastatic tumors. In one aspect,
three data scans are used to generate decision boundaries that explicitly separate data into classes.

[0216] The predictive models and algorithms further include Regularized Discriminant Analysis (RDA),
which can be used as a flexible alternative to other data mining techniques, including Linear and
Quadratic Discriminant Analysis (LDA, QDA) (Lilien RH, Farid H, Donald BR. "Probabilistic disease
classification of expression-dependent proteomic data from mass spectrometry of human serum.,” J
Comput Biol 2003;10(6):925-46.; Cappellen D, Luong-Nguyen NH, Bongiovanni S, et al.
"Transcriptional program of mouse osteoclast differentiation governed by the macrophage colony-
stimulating factor and the ligand for the receptor activator of NFkappa B. " J Biol Chem
2002;277(24):21971-82.). RDA's regularization parameters, y and A, are used to design an
intermediate classifier between LDA and QDA. QDA is performed when y=0 and AMO while LDA is
performed when y=0 and A=1 (Picon A, Gold LI, Wang J, Cohen A, Friedman E. A subset of metastatic
human colon cancers expresses elevated levels of transforming growth factor beta 1. Cancer
Epidemiol. Biomarkers Prev. 1998;7(6):497-504).

[0217] To reduce over-fitting, RDA parameters are selected to minimize cross-validation error while not
being equal 0.0001, thus forcing RDA to produce a classifier between LDA, QDA, and L2 (Pima I,
Aladjem M., "Regularized discriminant analysis for face recognition," Pattern Recognition 2003;37(9):
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1945-48). Finally, regularization itself has been used widely to overcome over-fitting in machine
learning (Evgeniou T, Pontil M, Poggio T. "Regularization Networks and Support Vector Machines.,"
Advances in Computational Math 2000;13(1): 1-50.; Ji S, Ye J. Kernel "Uncorrelated and Regularized
Discriminant Analysis: A Theoretical and Computational Study.,” IEEE Transactions on Knowledge and
Data Engineering 2000;20(10): 1311-21.).

[0218] In one example, regularization parameters are defined as y = 0.002 and A = 0. In one example,
for each class pair, S-values are assigned to all transcripts which are then arranged by a decreasing S-

value. RDAis performed, e.g., 21 times, such that the Nth iteration consists of top N scoring transcripts.
Error estimation can be carried out by a 10-fold cross-validation of the RDA classifier. This can be done
by partitioning the tissue data set into complementary subsets, performing the analysis on one subset
(called the training set), and validating the analysis on the other subset (called the validation set or
testing set).

[0219] In one example, misclassification error is averaged to reduce variability in the overall predictive
assessment, which can provide a more accurate approach to error estimation compared to other
approaches, including bootstrapping and leave-one-out cross-validation (Kohavi R. "A study of cross-
validation and bootstrap for accuracy estimation and model selection.," Proceedings of the Fourteenth
International Joint Conference on Artificial Intelligence, 1995;2(12): 1137-43.).

[0220] In one example, selection for tissue classification is performed, for example, by computing the
rank score (S) for each gene and for each class pair as:

o lllcz — Rey ]
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[0221] where pcq and pco represent means of first and second class respectively and o1 and o¢o are

inter-class standard deviations. A large S value is indicative of a substantial differential expression
("Fold Change") and a low standard deviation ("transcript stability") within each class. Genes may be
sorted by a decreasing S-value and used as inputs for the regularized discriminant analysis algorithm
(RDA).

[0222] The algorithms and models may be evaluated, validated and cross-validated, for example, to
validate the predictive and classification abilittes of the models, and to evaluate specificity and
sensitivity. In one example, radial basis function is used as a kernel, and a 10-fold cross-validation
used to measure the sensitivity of classification (Cristianini N, Shawe-Taylor J. "An Introduction to
Support Vector Machines and other kernel-based learning methods.," Cambridge: Cambridge
University Press, 2000.). Various classification models and algorithms may be compared by the
provided methods, for example, using training and cross-validation, as provided herein, to compare
performance of the predictive models for predicting particular outcomes.

[0223] Embodiments of the provided methods, systems, and predictive models are reproducible, with
high dynamic range, can detect small changes in data, and are performed using simple methods, at
low cost, e.g., for implementation in a clinical laboratory.

[0224] Kits and other articles of manufacture are provided for use in the diagnostic, prognostic,
predictive, and therapeutic applications described herein. In some embodiments, the kits include a
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carrier, package, or packaging, compartmentalized to receive one or more containers such as vials,
tubes, plates, and wells, in which each of the containers includes one of the separate elements for use
in the methods provided herein, and in some aspects further include a label or insert with instructions
for use, such as the uses described herein. In one example, the individual containers include individual
agents for detection of the GEP-NEN biomarkers as provided herein; in some examples, individual
containers include agents for detection of housekeeping genes and/or normalization. Embodiment not
covered by the claimed invention.

[0225] For example, the container(s) can comprise an agent, such as a probe or primer, which is or
can be detectably labeled. Where the method utilizes nucleic acid hybridization for detection, the kit
can also have containers containing nucleotide(s) for amplification of the target nucleic acid sequence.
Kits can comprise a container comprising a reporter, such as a biotin-binding protein, such as avidin or
streptavidin, bound to a reporter molecule, such as an enzymatic, fluorescent, or radioisotope label;
such a reporter can be used with, e.g., a nucleic acid or antibody.

[0226] The kits will typically comprise the container(s) described above and one or more other
containers associated therewith that comprise materials desirable from a commercial and user
standpoint, including buffers, diluents, filters, needles, syringes; carrier, package, container, vial and/or
tube labels listing contents and/or instructions for use, and package inserts with instructions for use.

[0227] A label can be present on or with the container to indicate that the composition is used for a
specific therapeutic or non-therapeutic application, such as a prognostic, prophylactic, diagnostic or
laboratory application, and can also indicate directions for either in vivo or in vitro use, such as those
described herein. Directions and or other information can also be included on an insert(s) or label(s)
which is included with or on the kit. The label can be on or associated with the container. Alabel a can
be on a container when letters, numbers or other characters forming the label are molded or etched
into the container itself; a label can be associated with a container when it is present within a
receptacle or carrier that also holds the container, e.g., as a package insert. The label can indicate that
the composition is used for diagnosing, treating, prophylaxing or prognosing a condition, such as GEP-
NEN.

[0228] In another embodiment, an article(s) of manufacture containing compositions, such as amino
acid sequence(s), small molecule(s), nucleic acid sequence(s), and/or antibody(s), e.g., materials
useful for the diagnosis, prognosis, or therapy of GEP-NEN is provided. The article of manufacture
typically comprises at least one container and at least one label. Suitable containers include, for
example, bottles, vials, syringes, and test tubes. The containers can be formed from a variety of
materials such as glass, metal or plastic. The container can hold amino acid sequence(s), small
molecule(s), nucleic acid sequence(s), cell population(s) and/or antibody(s). In one embodiment, the
container holds a polynucleotide for use in examining the mRNA expression profile of a cell, together
with reagents used for this purpose. In another embodiment a container comprises an antibody,
binding fragment thereof or specific binding protein for use in evaluating protein expression of GEP-
NEN biomarkers in biological samples, e.g., blood or cells and tissues, or for relevant laboratory,
prognostic, diagnostic, prophylactic and therapeutic purposes; indications and/or directions for such
uses can be included on or with such container, as can reagents and other compositions or tools used
for these purposes. Embodiment not covered by the claimed invention.

[0229] The article of manufacture can further comprise a second container comprising a
pharmaceutically-acceptable buffer, such as phosphate-buffered saline, Ringer's solution and/or
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dextrose solution. It can further include other materials desirable from a commercial and user
standpoint, including other buffers, diluents, filters, stirrers, needles, syringes, and/or package inserts
with indications and/or instructions for use.

[0230] Differential Expression of NET Marker GENESIN Primary NETs - An exon-level screen of
localized small intestinal NETs using Affymetrix Human Exon 1.0 ST arrays was performed to define
alternative splicing events in neuroendocrine tumor tissue in comparison to a control (normal intestinal
mucosa). Exon expression analysis identified 1287 differentially expressed genes between normal
intestinal mucosa and NET tumor tissues. Five hundred and twenty nine genes were upregulated and
758 were downregulated. As an example, a subset of NET marker genes was focused on, in particular
CgA, Tph1, VMAT2, SCG5, and PTPRN2. The RMA-normalized exon expression of the NET marker
genes in this subset is shown in FIGURE 1 in normal (green) and tumor (red) samples. Of these
genes, Tph1 was the only gene where all exons were differentially expressed in tumor (FC>1.5,
p<0.05), while CgA was the only gene where all exon expressions remained constant between tumor
and normal samples.

[0231] Two of 17 differentially expressed exons were identified in VMAT2 and eight of 9 in SCG5. In
PTPRN2 six of 30 exons were differentially expressed. These results demonstrate that specific
primer/probe sets are required to maximize differences between neoplasia and normal gene
expression.

[0232] Validating Alternative Splicing in NET Marker Genes by RT-PCR - With reference to FIGURE 2,
the findings of differential exon transcript levels was validated using reverse transcriptase polymerase
chain reaction (RT-PCR). All marker gene exons, including Tph14.o, VMAT2g19, SCG55.3, and

PTPRN215.13, were confirmed to be differentially expressed in tumor samples versus normal mucosa,

with the exception of CgA4.5.

[0233] Genomic and RT-PCR data from FIGURES 1 and 2, respectively, identify that differential
splicing occurs in NETs and that candidate biomarkers, e.g., VMAT2, require the use of specific
primer/probe sets to effectively capture differences in expression of target transcripts.

[0234] To evaluate the relevance in blood, a microarray analysis of peripheral NET blood samples was
performed. Up-regulated genes (n=1,397) included GO-Fat terms such as "RNA splicing", "Vesicle-
mediated transport”, and "Chromatin modification” which is consistent with known roles for these
processes in NET pathobiology. Comparisons of the blood transcriptome with GEP-NET transcriptomes
identified 236 up-regulated genes, 72 of which were examined for utility as biomarkers. A preliminary
screen identified 51 genes as upregulated in tumor blood samples compared to controls. Forty-two
genes (83%) were transcribed from multiple exons. A minimum of two primer/probe sets were tested
for these genes in blood to define the most relevant combinations for target amplification. The
housekeeping gene and 51 validated targets and exons of interest for primer/probe sets are described
in TABLE 2. The amplicon positions identified for each GEN-NEN biomarker in Table 2 are the
identified as underlined sequences in Table 1.

TABLE 2: Primer Details
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GEP-NEN NCEI Amplicon
Blomarker Chromosome UniGene RefSeq Size
Symbol {Name location ID Length {Exon Position
Boundary
ALGY9 {asparagin Chr. 11 - Hs.503850§ NM_02 68 4-5 541-600
e-linked § 111652919 - 4740.2
glycosylai 111742305
tion 9,
alpha-
1,2-
mannosyl
transferas
e
homolog
AKAPS8 § A kinase Chr.19: Hs.39980 § NM_01 75 12-13 1596-
L (PRKA) 15490859 - 0 4371.3 1670
anchor 15529833
protein 8-
like
APLP2 §{ amyloid Chr. 11 - Hs.37024 §{ NM_00 102 14-15 2029-
beta (A4) § 129939716 - 7 114227 2132
precursori 130014706 6.1
-like
protein 2
ARAF1 v-raf Chr. X - Hs.44664 § NM_00 74 10-11 1410-
murine 47420578 - 1 1654 .4 1475
sarcoma 47431320
3611 viral
oncogene
homolog
ATP6V1 | ATPase, Chr.8: Hs.49173 { NM_01 102 13-14 1631-
H H+ 54628115 - 7 5941.3 1732
transporti§ 54755850
ng,
lysosoma
I
50/57kDa
, V1,
Subunit H
BNIP3L § BCL2/ad Chr.8: Hs.13122 § NM_00 69 2-3 374-342
enovirus { 26240523 - 6 4331.2
E1B 26270644
19kDa
interactin
g protein
3-like
BRAF v-raf Chr. 7 - Hs.55006 § NM_00 77 1-2 165-233
murine { 140433812 - 1 4333.4
sarcoma { 140624564
viral
oncogene
homolog
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GEP-NEN NCEI Amplicon
Blomarker Chromosome UniGene RefSeq Size
Symbol {Name location ID Length {Exon Position
Boundary
B1
C210RF {chromoso Chr.21: Hs.22280 § NM_02 76 - 611-686
7 me 21 30452873 - 2 0152.3
open 30548204
reading
frame 7
CD59 CD59 Chr. 11 - Hs.27857 § NM_20 70 3-4 193-264
molecule, ; 33724556 - 3 3331.2
complem 33758025
ent
regulator
y protein
COMM § COMM Chr.11: Hs.27983 §{ NM_00 85 2-3 191-275
D9 domain 36293842 - 6 110165
containin 36310999 3.1
g9
CTGF § connectiv Chr. 6 - Hs.41003 § NM_00 60 4-5 929-990
e tissue § 132269316- 7 1901.2
growth 132272518
factor
ENPP4 | ectonucle Chr.6: Hs.64349 §{ NM_01 82 3-4 1221-
otide 46097701 - 7 4936.4 1303
pyrophos i 46114436
phatase/p
hosphodi
esterase
4
FAM131§ family Chr.3: Hs.59130 § NM_00 64 4-5 498-561
A with 184053717 - 7 117109
sequencei 184064063 3.1
similarity
131,
member
A,
transcript
variant 2
FLJ1035 Rho Chr.14: Hs.35125 { NM_01 102 16-17 3557-
7 guanine { 21538527 - 8071.4 3658
nucleotid { 21558036
e
exchange
factor
(GEF) 40
(ARHGE
F40)
FzZD7 frizzled Chr. 2 - Hs.17385 § NM_00 70 1-1 1-70
homolog { 202899310- 9 35071
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GEP-NEN NCEI Amplicon
Blomarker Chromosome UniGene RefSeq Size
Symbol {Name location ID Length {Exon Position
Boundary
7 202903160
(Drosoph
ila)
GLT8D1 § glycosylt Chr.3: Hs.29730 § NM_00 87 4-5 924-
ransferas § 52728504 - 4 101098 1010
e8 52740048 3.2
domain
containin
g1,
transcript
variant 3
HDACY | histone Chr.7: Hs. 19605 { NM_00 69 11-12 1777-
deacetylai 18535369 - 4 120414 1845
se 9, 19036993 4.1
transcript
variant 6
HSF2 heat Chr.6: Hs.15819 { NM_00 82 10-11 1324-
shock 122720696 - 5 4506.3 1405
transcript § 122754264
ion factor
2,
transcript
variant 1
Ki-67 antigen Chr. 10 - Hs.68982 § NM_00 78 6-7 556-635
identified { 129894923 - 3 114596
by 129924655 6.1
monoclo
nal
antibody
Ki-67
KRAS {§ v-Ki-ras2 Chr. 12 - Hs.50503 § NM_00 130 4-5 571-692
Kirsten 25358180- 3 4985.4
rat 25403854
sarcoma
viral
oncogene
homolog
LEO1 Leo1, Chr.15: Hs.56766 § NM_13 122 10-11 1753-
Paf1/RN ; 52230222 - 2 8792.3 1874
A 52263958
polymera
sell
complex
compone
nt
homolog
(S.
cerevisia
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GEP-NEN NCEI Amplicon
Blomarker Chromosome UniGene RefSeq Size
Symbol {Name location ID Length {Exon Position
Boundary
e)
MORF4 § mortality Chr.X: Hs.32638 §{ NM_00 153 5-5 1294-
L2 factor4 { 102930426 - 7 114241 1447
like 2, 102943086 8.1
transcript
variant 1
NAP1L1 § nucleoso Chr. 12 - Hs.52459 § NM_13 139 16-16 1625-
me 76438672 - 9 9207.2 1764
assembly § 76478738
protein 1-
like 1
NOL3 § nucleolar Chr.16: Hs.51366 § NM_00 118 1-2 131-248
protein 3 § 67204405 - 7 118505
(apoptosi § 67209643 7.2
s
repressor
with
CARD
domain),
transcript
variant 3
NUDT3 nudix Chr.6: Hs.18888 § NM_00 62 2-3 500-561
(nucleosi { 34255997 - 2 6703.3
de 34360441
diphosph
ate linked
moiety
X)-type
motif 3
OAZ2 { ornithine Chr.15: Hs.71381 { NM_00 96 1-2 189-284
decarbox { 64979773 - 6 2537.3
ylase 64995462
antizyme
2
PANK2 ;pantothen Chr.20: Hs.51685 § NM_02 126 4-5 785-910
ate 3869486 - 9 4960.4
kinase 2 3904502
PHF21A PHD Chr.11: Hs.50245 § NM_00 127 16-17 2241-
finger 45950870 - 8 110180 2367
protein 46142985 2.1
21A,
transcript
variant 1
PKD1 § polycysti Chr.16: Hs.75813 § NM_00 110 16-17 7224-
c kidney 2138711 - 0296.3 7333
disease 1 2185899
(autosom
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GEP-NEN NCEI Amplicon
Blomarker Chromosome UniGene RefSeq Size
Symbol {Name location ID Length {Exon Position
Boundary
al
dominant
),
transcript
variant 2
PLD3 {phospholi Chr.19: Hs.25700 § NM_00 104 6-7 780-883
pase D 40854332 - 8 103169
family, 40884390 6.3
member
3,
transcript
variant 1
PNMA2 {paraneopl Chr. 8 - Hs.59183 §{ NM_00 60 3-3 283-343
astic 26362196 - 8 7257.5
antigen 26371483
MA2
PQBP1 § polygluta Chr.X: Hs.53438 §{ NM_00 68 2-3 157-224
mine 48755195 - 4 103238
binding 48760422 1.1
protein 1,
transcript
variant 2
RAF1 v-raf-1 Chr. 3 - Hs.15913 § NM_00 90 7-8 1186-
murine 12625100 - 0 2880.3 1277
leukemia 12705700
viral
oncogene
homolog
1
RNF41 §ring finger Chr.12: Hs.52450 § NM_00 72 2-3 265-336
protein 56598285 - 2 124282
41, 56615735 6
transcript
variant 4
RSF1 § remodeli Chr.11: Hs.42022 § NM_01 60 7-8 2804-
ng and 77377274 - 9 6578.3 2863
spacing 77531880
factor 1
RTN2 § reticulon Chr.19: Hs.47517 { NM_00 87 9-10 1681-
2, 45988550 - 5619.4 1766
transcripti 46000313
variant 1
SMARC § SWI/SNF Chr.7: Hs.64706 § NM_00 109 8-9 986-
D3 related, § 150936059 - 7 100380 1094
matrix 150974231 1.1
associate
d, actin




DK/EP 3929303 T3

GEP-NEN NCEI Amplicon
Blomarker Chromosome UniGene RefSeq Size
Symbol {Name location ID Length {Exon Position
Boundary
dependen
t
regulator
of
chromati
n,
subfamil
yd,
member
3,
transcript
variant 3
SPATA7 § spermato Chr.14: Hs.52551 § NM_00 81 1-2 160-241
genesis j 88851988 - 8 104042
associatej 88904804 8.3
d7,
transcript
variant 2
SST1 { somatost Chr.14: Hs.24816 §{ NM_00 85 3-3 724-808
atin 38677204 - 0 1049.2
receptor 38682268
1
SST3 § somatost Chr.22: Hs.22599 § NM_00 84 2-2 637-720
atin 37602245 - 5 1051.4
receptor 37608353
3
SST4 | somatost Chr.20: Hs.67384 § NM_00 104 1-1 91-194
atin 23016057 - 6 1052.2
receptor 23017314
4
SST5 | somatost Chr.16: Hs.44984 §{ NM_00 157 1-1 1501-
atin 1122756 - 0 1053.3 1657
receptor 1131454
35,
transcript
variant 1
TECPR2j§ tectonin Chr.14: Hs.19566 § NM_00 61 12-13 3130-
beta- 102829300 - 7 117263 3191
propeller § 102968818 1.1
repeat
containin
g2
transcript
variant 2
TPH1 | tryptopha Chr. 11 - Hs.59199 { NM_00 145 1-2 73-219
n 18042538 - 9 4179.2
hydroxyl 18062309
ase 1
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GEP-NEN NCEI Amplicon
Blomarker Chromosome UniGene RefSeq Size
Symbol {Name location ID Length {Exon Position
Boundary
TRMTA1 tRNA Chr.11: Hs.33357 § NM_01 91 1-2 45-135
12 methyltra§ 64084163 - 9 6404 .2
nsferase 64085033
11-2
homolog
(S.
cerevisia
e)
VMATA1 solute Chr. 8 - Hs.15832 § NM_00 102 1-2 93-196
carrier 20002366 - 2 3053.3
family 18 20040717
(vesicular
monoami
ne),
member
1
VMAT2 solute Chr. 10 - Hs.59699 §{ NM_00 60 9-10 896-957
carrier 119000716- 2 3054.4
family 18 § 119037095
(vesicular
monoami
ne),
member
2
VPS vacuolar Chr.15: Hs.51166 { NM_00 65 69-70 9685-
13C protein 62144588 - 8 101808 9749
sorting 13{ 62352647 8.2
homolog
C(s.
cerevisia
e),
transcript
variant
2B
WDFY3 WD Chr.4: Hs.48011 { NM_01 81 64-65 10190-
repeat 85590690 - 6 4991.4 10270
and 85887544
FYVE
domain
containin
g3
ZFHX3 zinc Chr.16: Hs.59829 § NM_00 68 5-6 886-953
finger 72816784 - 7 116476
homeobo 73092534 6.1
X 3,
transcript
variant B
ZXDC zinc Chr.3: Hs.44004 § NM_00 61 1-2 936-
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GEP-NEN NCEI Amplicon
Biomarker i Size
Chromosome UniGene RefSeq o
Symbol {Name location ID Length {Exon Position
Boundary
finger C, { 126156444 - 9 104065 1001
transcripti 126194762 3.3
variant 2
27273 zinc Chr.1: Hs.48050 §{ NM_01 62 13-14 2909-
finger, 78030190 - 6 5534.4 2971
ZZ-type 78148343
containin
g3

[0235] Delineation of Minimum Gene Set for Mathematically-Derived (MAARC-NET) Scoring System -
Four classification algorithms (SVM, LDA, KNN, and Bayes) and a 10-fold cross-validation design were
used to build a classifier for the identification of GEP-NETs in blood. See Modlin I, Drozdov I, Kidd M:
The Identification of gut neuroendocrine tumor disease by multiple synchronous transcript analysis in
blood. Plos One 2013, €63364. These classifiers were built on a training set and significantly up-
regulated features between control and tumor cases were calculated by t-test. With reference to
FIGURE 3, an examination of the 51 genes featured in TABLE 2 identified that inclusion of at least 22
genes was sufficient to build an accurate (>0.85) classifier. FIGURE 3 shows the prediction accuracy of
each classifier algorithm using sequential addition of up to 27 significantly up-regulated genes (p<0.05)
in the GEP-NET samples obtained using results of the 10-fold cross validation. The average accuracy
of the SVM, LDA, KNN, and Bayes algorithms to distinguish GEP-NET from control blood samples
using the sequentially added 27 genes was comparable - 0.89 (0.85-1.0), 0.89 (0.86-0.93), 0.88 (0.85-
0.93), and 0.86 (0.85-0.93) respectively. The "majority voting” combination of the four classifiers
achieved an accuracy of 0.88. The at least 22 genes sufficient to build an accurate classifier were used
to develop the MAARC-NET scoring system, and are featured in TABLE 3.

TABLE 3: Twenty Two Genes Included in the Mathematically-Derived MAARC-NET Scoring System

Fold Change p-value Adjusted p-value

PNMA2 0.819515 6.74E-21 3.43E-19
NAP1L1 0.662434 4.9E-18 1.25E-16
FzZD7 0.799858 3.82E-15 6.5E-14

SLC18A2 0.524046 1.08E-12 1.37E-11
NOL3 0.809571 7.22E-10 7.36E-09
SSTR5 0.877322 1.64E-09 1.4E-08

TPHA1 0.459185 1.75E-07 1.27E-06
RAF1 0.316509 1.54E-06 7.86E-06
RSF1 0.530054 1.74E-06 8.07E-06
SSTR3 0.555269 3.82E-06 1.62E-05
SSTR1 0.493052 1.73E-05 6.81E-05
CD59 0.26257 2.7E-05 9.82E-05
ARAF 0.228332 4.07E-05 0.000138
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Fold Change p-value Adjusted p-value

APLP2 0.228153 4.42E-05 0.000141
KRAS 0.205822 9.92E-05 0.000298
MORF4L2 0.319826 0.000169 0.000453
TRMT112 0.269618 0.001125 0.002524
MKI67 0.191245 0.003468 0.007074
SSTR4 0.313807 0.003734 0.007324
CTGF 0.196845 0.007665 0.01303

SPATA7 0.288625 0.01467 0.02338

ZFHX3 0.13248 0.031354 0.045687

[0236] Refinement of Mathematically-Derived MAARC-NET Scoring System - Individual PCR-based
gene expressions are included in a score. See Modlin |, Drozdov I, Kidd M, Plos One 2013. The score
is based on a "majority vote" strategy and was developed from a binary classification system whereby
a sample will be called "normal” and given a score of 0 or "tumor” and will be scored "1". The score can
range from 0 (four calls all "normal”) to 4 (four calls all "tumor"). Each "call" is the binary result (either
"0" for normal or "1" for tumor) of one of four different learning algorithms: Support Vector Machine
(SVM), Linear Discrimination Analysis (LDA), K-Nearest Neighbor (KNN), and Naive Bayes (Bayes).
Each of these four learning algorithms were trained on an internal training set including 67 controls and
63 GEP-NEN. In this training set, differentially expressed genes (control versus GEP-NEN) were
identified as significant using a t-test. Based upon the training set, each of the learning algorithms were
trained to differentiate between normal and tumor gene expression to within a level of significance of at
least p < 0.05. According to the majority voting strategy, those samples with less than 2 "normal” calls
are classified as GEP-NEN. With reference to FIGURE 4A, an audit of samples identified that 85% of
controls exhibited a score of "0." No tumors scored "0." ROC analyses identified that a score of 2 was
the cut-off for normal samples (controls) versus tumors (score 22). This approach exhibited correct call
rates of 91-97% with sensitivities and specificities of 85-98% and 93-97% for the identification of GEP-
NETs in two independent sets. See Modlin |, Drozdov |, Kidd M, Plos One 2013.

[0237] These data were initially derived from a test data set of 130 samples (n=67 controls, n=63
NETs). Inherent in the test set are two classes of NETs - clinically defined as treated, stable disease
(SD: n=35) and untreated, progressive disease (PD: n=28). The classification algorithm also
segregated the tumor call into two units "treated"” and "untreated.” The 0-4 binary classification was
therefore amended to represent 3 possible calls for each particular sample: "normal”, "tumor (treated)”
and "tumor (untreated)”.

[0238] A number of rules were implemented to generate an amended majority vote strategy. A call of
"normal” was assigned a value of 0; a call of tumor "treated" was assigned a value of 1; a call of tumor
"untreated" was assigned a value of 2. By way of example, if a sample results in four calls of "normal,”
a value of 0 was assigned for each call, thereby totaling a score of 0. If a sample results in four calls of
tumor "treated," a value of 1 was assigned for call, thereby totaling a score of 4. If a sample results in
four calls of tumor "untreated,” a "2" is assigned for each, thereby totaling a score of 8. Scores in the
amended majority vote strategy can therefore range between 0 and 8.
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[0239] Examination of the test dataset (n=130) was used to establish whether the amended majority
vote-derived score could serve as a measure of "treatment” responses. Similarly to the published 0-4
score shown in FIGURE 4A, the majority of NET patients exhibited an amended majority vote score >2
as shown in FIGURE 4B. With reference to FIGURE 4C, majority vote and amended majority vote

scores were significantly related (R2=0.89, p<0.0001).

[0240] With reference to FIGURE 5A, analysis of the data in the test set identified that an amended
mathematically-derived score (0-8) was significantly elevated in tumors compared to controls and was
highest in PD relative to SD.

[0241] With reference to FIGURE 5B, a receiver operating characteristic (ROC) curve was generated
of controls versus GEP-NETs (SD and PD combined). A ROC curve is a generalization of the set of
potential combinations of sensitivity and specificity possible for predictors. A ROC curve is a plot of the
true positive rate (sensitivity) against the false positive rate (1-specificity) for the different possible cut-
points of a diagnostic test. FIGURE 5B is a graphical representation of the functional relationship
between the distribution of the sensitivity and specificity values in the test set and in a cohort of control
samples. The area under the curve (AUC) is an overall indication of the diagnostic accuracy of (1) the
amended mathematically-derived scores and (2) a receiver operating characteristic (ROC) curve. AUC
may be determined by the "trapezoidal rule." For a given ROC curve, the data points are connected by
straight line segments, perpendiculars are erected from the abscissa to each data point, and the sum
of the areas of the triangles and trapezoids so constructed is computed.

[0242] The ROC curve in FIGURE 5B identifies that the amended mathematically-derived score may
be utilized to differentiate between controls and GEP-NETs - exhibiting an AUC of > 0.98, and a p <
0.0001; *p < 0.05 vs. controls; #p < 0.05 vs. SD (2-tailed Mann-Whitney U-test).

[0243] Amended mathematically-derived scores were subsequently examined in an independent set
(SD: n =111, PD: n = 48). With reference to FIGURE 6A, the scores were significantly elevated in the
independent set, exhibiting a p < 0.0001. With reference to FIGURE 6B, a frequency distribution plot of
amended mathematically-derived scores in SD and PD patients confirmed that PD samples exhibited
higher scores, with #p < 0.0001 vs. SD (2-tailed Mann-Whitney U-test).

[0244] With reference to FIG. 7A, a second ROC curve was generated to determine whether the
amended mathematically-derived score could be utilized to differentiate SD from PD. In the test set
(SD: n = 35, PD: n = 28), the ROC analysis identified that the score could be used to differentiate PD
from SD tumors with an AUC of 0.93. A score cutoff of > 6.5 (i.e. a score of = 7) had a sensitivity of
85% and 83% specificity for detecting PDs (Likelihood ratio: 4.97).

[0245] With reference to FIG. 7B, the utility of the amended mathematically-derived scoring system to
differentiate between SD and PD in the independent set (n=111 SD, n=48 PD) was assessed. The
percentage correctly called ranged between 70 - 90% using a cut-off of = 7. For SD, 89% of NETs were
correctly predicted using the cut-off of = 7 while 67% of PD were correctly predicted. The performance
metrics were: sensitivity = 67%, specificity = 89%, PPV = 73% and NPV = 86%. Accordingly, the data
indicate that a mathematically-derived MAARC-NET score ranging from 0-8 has utility for discriminating
between controls and GEP-NETs.

[0246] Application of Scoring System and Developing a Nomogram for "NETEST 1" - To differentiate
between controls and NETs, a cut-off of 23 has a sensitivity of 95% and 94% specificity. The sensitivity
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can be improved to 98% using a cut-off of 22. To differentiate between SD and PD, a cut-off of 27 can
be used (sensitivity of 85% and 83% specificity). The sensitivity can be improved to 96% using a cut-off
of 25,

[0247] The mathematically-derived MAARC-NET scores therefore range from 0-2 (control); 2-5 (SD);
and 5-8 (PD). These scores can be converted to a percentage as displayed in TABLE 4.
TABLE 4: Mathematically-Derived Scores Percentage

Mathematically-derived Score 0-2 2-5 5-7 7-8
Disease Nomogram Score 0 0-55% 55-75% 75-100%
Low Moderate High

[0248] With reference to FIGURE 8, the score percentages from TABLE 4 can be displayed within a
nomogram representing "NETest 1." The NETest 1 nomogram demonstrates how the amended
mathematically-derived score is achieved and how it categorizes patients into different classes of GEP-
NEN (no disease, stable disease, or progressive disease).

[0249] With reference to FIGURE 9, the utility of the NETest 1 nomogram was assessed. Values for the
correct predictions of SD and PD using the NETest 1 nomogram of FIGURE 8 are shown. Overall, the
NETest 1 nomogram identified 80% of SD patients as exhibiting low or moderate disease activity and
84% of PD patients as exhibiting high disease activity.

[0250] Application of Scoring System and Developing a Nomogram for "NETEST 2" - MAARC-NET-
derivedNETest Scores (0-8) in patients clinically defined as either stable or progressive disease (best
clinical judgment and/or imaging data) were examined. The frequency distribution of scores for each
subtype in both the test set (FIGURE 10A) or the independent set (FIGURE 10B) demonstrate that SD
patients have a median NETest value of 4 and PD patients range from 7-8. However, SD patients can
exhibit MAARC-NET-derived scores >4 while PD can exhibit scores <7.

[0251] An assessment of the complete patient group (test set + independent set) demonstrated that
the highest frequency SD score was 4 (30% - FIGURE 11A), while 46% of PD had a score of 8
(FIGURE 11A). Arisk probability assessment identified that NETest scores ranging between 0-5 were
associated with SD with a 290% certainty (FIGURE 11B). A score of 8 was most likely PD (>90%).
However, scores of 6 and 7 could not accurately differentiate SD versus PD.

[0252] Based on these results from FIGURES 11A and 11B, the NETest 1 nomogram from FIGURE 8
can be updated to include risk values. The NETest 2a nomogram of FIGURE 12 includes the NETest
with the inclusion of score and risk categorizations.

[0253] To upgrade the risk assessment NETest 2a nomogram, individual gene expression in SD and
PD samples may be evaluated. The genes that were most differentially expressed in SD and PD
samples were identified and used in decision trees to generate the rules for defining whether a NETest
score was SD or PD. This approach provides the basis for NETest 2.

[0254] A NETest score of 5 has a > 90% chance of identifying an SD sample (as shown in FIGURES
11-12). Comparisons of the individual 51 gene expression profiles between patients scored as 5 (SD
versus PD) identified expression of SMARCD3 and TPH1 as candidate differentiation markers. Using
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the rule:
If SMARCD3<0.13 and TPH1<4 then call PD.

[02565] This allowed for 100% accuracy in defining progressive disease.

[0256] A NETest score of 6 has a ~50% chance of differentiating SD from PD samples. Gene
expression profile analysis identified VMAT1 and PHF21A as candidates. A ROC analysis defined the
AUCs for each to differentiate PD from SD to be:

VMAT1: ROC = 0.835

PHF21A: ROC =0.733

[0257] Using the rule:
If VMAT120 and PHF21A<1.2 then SD

If VMAT120 and PHF21A 21.2 then PD

[0258] This allowed for 100% accuracy in defining progressive disease and 90% accuracy in defining
SD. The overall accuracy was 93%.

[0259] A NETest score of 7 has a ~50% chance of differentiating SD from PD samples. As for NETest
scores of 6, gene expression profile analysis identified both VMAT1 and PHF21A as candidates. A
ROC analysis defined the AUCs for each to differentiate PD from SD to be:

VMAT1: ROC = 0.835

PHF21A: ROC =0.733

[0260] Using the rule:
If VMAT120 and PHF21A>1 then SD

If VMAT1z0 and PHF21A<1 then PD

[0261] This allowed for a 100% accuracy for defining progressive disease and 95% accuracy for SD.
The overall accuracy was 97.5%.

[0262] A NETest score of 8 has a 290% chance of identifying a sample as PD. Expression of ZZZ3 was
identified as a candidate. A ROC analysis defined the AUC for this gene to be 1.0.

[0263] Using the rule:
If ZZZ3<14 then PD
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[0264] This allowed for a 100% accuracy for defining progressive disease and differentiating from SD.

[0265] With reference to FIGURE 13, this individual gene expression information was used to finalize
the "NETest 2" nomogram, which provides an accurate disease categorization profile for the patient.
The combination of NETest scores and individual gene expression information used in the NETest 2
nomogram of FIGURE 13 is further detailed in TABLE 5.

TABLE 5: NETEST 2 Nomogram Information

Accuracy
Low risk stable disease NETest score 0-5 90 - 100%
Intermediate risk stable disease (I) NETest score 6 (low PHF21A) {90 - 100%
Intermediate risk stable disease (Il) NETest score 7 (high PHF21A) {95 - 100%
Intermediate risk stable disease (lIII) NETest score 8 (high ZZZ3) 100%

Intermediate risk progressive disease (I) jNETest score 6 (high PHF21A) {100%
Intermediate risk progressive disease (II) {NETest score 7 (low PHF21A) §{97.5 - 100%
High risk progressive disease NETest score 8 (low ZZZ3) 100%

[0266] Defining Clinically Relevant Genes - To further refine the scoring system, gene cluster
expression was examined and algorithms were developed to capture the information. Individual gene
clusters incorporate biological information that may augment the mathematically-derived MAARC-NET
scoring systems. One focus may be given to literature-curated gene clusters which are included in
TABLE 6.

TABLE 6: Genes included in each Cluster

Cluster Name Genes

Proliferome Ki67, NAP1L1, NOL3, TECPR2

Growth Factor Signalome {ARAF1, BRAF, KRAS, RAF1

Metabolome ATP6V1H, OAZ2, PANK2, PLD3

Secretome | (General) PNMA2, VMAT2

Secretome Il (Progressive) jPQBP1, TPH1

Epigenome MORF4L2, NAP1L1, PQBP1, RNF41, RSF1, SMARCD3,
ZFHX3

Apoptome BNIP3L, WDFY3

Plurome COMMD9

SSTRome SSTR1, SSTR3, SSTR4, SSTR5

[0267] With reference to FIGURE 14A, the Hallmarks of Neoplasia are illustrated, including the
delineation of tumor (adenocarcinoma)-derived hallmarks. With reference to FIGURE 14B, the NET
hallmarks based on the Hanahan and Weinberg classifications are illustrated.

[0268] Values for the nine clusters represented in FIGURE 14 were derived from gene addition. In
addition to the gene clusters, two algorithms were also assessed:
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1. 1) the "PDA" algorithm, which included a summation of the proliferome, signalome, secretome I,
plurome and epigenome (the PDA algorithm is also referred to as Progressive Diagnostic I);

2. 2) the "NDA" algorithm, which included expression of 15 genes associated with disease: these
included ARAF1, BRAF, KRAS, RAF1, Ki67, NAP1L1, NOL3, GLT8D1, PLD3, PNMA2, VMAT2,
TPH1, FZD7, MORF4L2 and ZFHX3 (the NDA algorithm is also referred to as Progressive
Diagnostic II). Genes were summated and an averaged value was derived.

[0269] Prior to assessing the value of the nine gene clusters and two algorithms in blood samples, their
expression in NET tumor tissue was assessed to confirm that these were NET-relevant. With reference
to FIGURES 15B and 15A, respectively, expression in 22 NETs may be compared to expression in
normal mucosa (n=10). Assessment identified that seven of the nine clusters were specific to NETs (in
comparison to normal mucosa). In particular, expression of the signalome, metabolome, secretome ()
and (Il), epigenome, apoptome and SSTRome were elevated in NETs (p<0.05). Genes in the
apoptome were decreased in NETs, while the proliferome was not different between NETs and normal
mucosa. With respect to the algorithms, FIGURE 16 shows that each of the PDA and NDA were
significantly increased (p < 0.05) in NET tumor tissue compared to normal mucosa.

[0270] Thereafter, the expression of each of the clusters was assessed in blood samples. We
examined the test (n=130) set and evaluated whether expression they were related to SD or PD.
Significant differences were noted in gene expression between controls and SD/PD, as shown in
FIGURE 17 and TABLE 7.

TABLE 7: Gene Clusters and Clinical Outcome

Cluster Name Convs SD Con vs PD SD vs PD
Proliferome p<0.05 p<0.05 ns
Growth Factor Signalome p<0.05 ns p<0.05
Metabolome ns p<0.05 ns
Secretome | (General) p<0.05 p<0.05 p<0.05
Secretome |l (Progressive) p<0.05 p<0.05 p<0.05
Epigenome ns p<0.05 p<0.05
Apoptome p<0.05 p<0.05 ns
Plurome p<0.05 p<0.05 ns
SSTRome p<0.05 p<0.05 p<0.05
ns = not significant

Two-tailed Mann-Whitney U-test

[0271] These data demonstrate that gene clusters can be used to differentiate SD and PD from
controls as well as identify differences between SD and PD.

[0272] With reference to FIGURE 18, gene cluster results were examined in the independent set
(n=159), evaluating each of the clusters in SD vs PD. In the independent set, the proliferome,
secretome (ll), plurome and epigenome were significantly increased.
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[0273] Next the PDA and NDA were evaluated in each of the two datasets (independent and test sets).
With reference to FIGURE 19A, no significant differences were identified between SD and PD for either
of the two algorithms in the test set. With reference to FIGURE 19B, each of the PDA and NDA were
elevated in the independent set.

[0274] Next each of the algorithms were included in a combined set (test + independent: n = 222) and
their utility to predict SD versus PD was evaluated. With reference to FIGURE 20A, both PDA and NDA
were elevated in PD compared to SD in the combined sets. With reference to FIGURE 20B, a ROC
analysis identified the following parameters for PDA and NDA listed in TABLE 8.

TABLE 8: ROC Analysis Parameters, PDA and NDA in Combined Set

PDA NDA
AUC 0.72+0.034 0.6+0.038
95% ClI 0.652-0.785 0.525-0.675
p-value <0.0001 0.014
ROC cut-off 58 74

[0275] Two additional algorithms based on gene cluster expression differences in the test (TDA) and
independent (IDA) set were evaluated. TDA included a summation of gene clusters significantly
different between SD and PD in the test set.

[0276] These included TDA: Secretome (I), Plurome and SSTRome (the TDA algorithm is also referred
to as Progressive Diagnostic Ill); and

[0277] IDA: Proliferome, secretome (ll), plurome and epigenome (the IDA algorithm is also referred to
as Progressive Diagnostic IV).

[0278] Each of the algorithms in the test set and independent set were evaluated. With reference to
FIGURE 21A, TDA was significantly elevated in PD compared to SD in the test set. With reference to
FIGURE 21B, both TDA and IDA algorithms were significantly elevated in the independent set.

[0279] Next, a ROC analyses with both algorithms in the combined dataset was performed. The ROC
analysis identified the following parameters for TDA and IDA listed in TABLE 9.
TABLE 9: ROC Analysis Parameters, TDA and IDA in Combined Set

TDA IDA
AUC 0.62+0.04 0.70+0.034
95% ClI 0.542 - 0.698 0.637-0.770
p-value 0.003 <0.001
ROC-cut-off >43 >46

[0280] Algorithm-generated ROC curves of TDA and IDA for differentiating between SD and PD are
shown in FIGURE 22A. Algorithm-generated ROC curves for each of the clusters for differentiating
between SD and PD are shown in FIGURE 22B. The ROC curves in FIGURES 22A and 22B
demonstrate that AUCs range from 0.51 (GF signalome) to 0.72 (plurome) for the differentiation of SD
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and PD.

[0281] Accordingly, individual gene cluster expression and algorithms that capture this information
contain biologically relevant information that correlates with clinical observations. These provide the
basis for defining clinically relevant MAARC-NET scoring systems.

[0282] Demonstration of Clinical Utility of NETEST Genes - The clinical utility of NETest scores, as well
as the scores from pertinent gene clusters and algorithms, will now be defined. An examination of how
surgical removal of a NET altered the circulating gene signature was performed to demonstrate how
the test will have utility as a measure of the completeness of surgical therapy.

[0283] Parameters in 29 surgically treated patients prior to surgery and >1 month post-surgery was
examined. As a group, MAARC-NET scores were significantly decreased (p<0.0001) from a mean of
6.58 £ 1.48 to 3.65 £ 1.6, as shown in in FIGURE 23A. Chromogranin A (CgA), a gene used in a prior
known single biomarker assay for NETs, was not significantly decreased (58.5+£137.9ng/ml vs.
55.25+154.8), as shown in FIGURE 23B.

[0284] An examination of how NETest 1 performed, i.e. changes in NETest score pre- and post-
surgical therapy, is included in FIGURE 24. Prior to surgery, 62% of patients were included in the high

disease category; after surgery this was 0% ()(2 =24, p=5x1 0'8).

[0285] An alternative assessment of how surgery affected disease status is provided by the percentage
changes in surgical approaches - no evidence of residual disease (R0) versus evidence of residual
disease including metastases. With reference to FIGURE 25A, levels for the MAARC-NET score were
significantly decreased (p<0.003) in the RO group (complete resection) compared to the R1/R2 group
(incomplete resection).

[0286] To better define the role of surgery each of the four algorithms were examined. Significant
decreases were identified (post-surgery) in PDA (99.3121 vs. 41.1+7.5, p<0.0001; FIGURE 26A), NDA
(45.8£10.3 vs. 29.6+7.8, p<0.01; FIGURE 26B), TDA (133.3+32.3 vs. 43.8+9.3, p<0.0001; FIGURE
26C) and IDA (86.1+19.3 vs. 34.1+7.2, p<0.0001; FIGURE 26D).

[0287] With reference to FIGURE 27, an examination of individual clusters identified significant
decreases in the SSTRome, proliferome, GF signalome, metabolome, secretome I/ll and the
epigenome pre- and post-surgery.

[0288] With reference to TABLE 10, surgical removal of the tumor tissue was associated with
decreases in circulating gene expression to levels not different to or below ROC cut-off values for SD
for each of the four algorithms and for 6 of the 9 gene clusters.

TABLE 10: Relationship Between Surgical Excision, Gene Clusters and Each of the Algorithms

Algorithm/ Clusterjp-value Change Pre-surgery {Post-surgery {ROC for
SD

NDA 0.009 ! 45 30 <74

PDA <0.0001 ! 99 41 <58

TDA <0.0001 ! 133 44 <74

IDA <0.0001 ! 86 34 <46
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Algorithm/ Clusterp-value Change Pre-surgery {Post-surgery EOC for
D
SSTRome <0.0001 ! 93 23 <255
Proliferome <0.0001 l 34 15 <20
GF Signalome 0.009 ! 14.8 8 <9
Metabolome 0.004 l 8.2 6.8 <6.5
Secretome (1) 0.004 l 39.2 19.5 <1
Secretome (1) 0.04 l 2.4 0.85 <16
Plurome NS > 0.8 0.8 <0.9
Epigenome 0.005 l 48.7 17.7 <2.3
Apoptome NS > 0.72 0.84 >0.5

[0289] All patients who had surgery can be considered as exhibiting progressive/active disease.
Following surgery, the scores or algorithms were indicative of progressive disease in 3-7 of the twenty-
nine patients (10-24%) depending on the algorithm used.

[0290] Surgery significantly reduced the circulating tumor signature and can provide evidence for the
degree both of tumor removal as well as for evidence of residual active disease.

[0291] The clinical utility of the test therefore is defined by the examination of scores, algorithms and
clusters and evaluation in comparison to pre-surgical bloods. Evidence of elevated expression of e.g.,
PDA or proliferome in post-surgical samples is indicative of residual progressive (highly active disease).

[0292] With reference to FIGURE 28, a NETest 3 nomogram is illustrated with the inclusion of
surgically-relevant algorithms and gene clusters. A combination score, as well as alterations in gene
clusters e.g., a significant increase in the proliferome, will be indicative of disease regrowth following
surgery. Of note, is that while post-operative imaging identified disease in n = 1 (10%) of the RO
patients, elevated gene scores were evident in 6 (60%) at 1 month. Subsequently, two RO individuals
developed positive imaging at 6 months.

[0293] Effect of Standard Drug Therapies on Circulating NET Signature - The efficacy of a standard
pharmacological therapy for NETs, somatostatin (used to treat >80% of patients), was evaluated on the
circulating NET signature. Signatures were evaluated in patients treated with a somatostatin analog
who were considered as either SD (n = 63) or PD (n = 26) by imaging and best clinical judgment.
Those patients who were SD on somatostatin analogs were considered to be stable- treated patients,
while those patients who were PD on somatostatin analogs were considered to be failing therapy.

[0294] With reference to FIGURE 29A, MAARC-NET scores were significantly lower in the SD group
than those failing therapy: 3.3310.21 vs 5.77+0.3 (p<0.001). With reference to FIGURE 29B,
Chromogranin A was not significantly different in the two groups (44.7+17.2ng/ml vs. 102.4+58.7).

[0295] An assessment of the algorithms demonstrated significant differences in each of them in SD
compared to PD. Specifically, PDA (62.8+11.4 vs. 153.91£36.2, p<0.002; FIGURE 30A), NDA (6+0.6 vs.
13.5+3, p<0.03; FIGURE 30B), TDA (56.8+7.4 vs. 154+37.2, p<0.02; FIGURE 30C) and IDA
(51.7+11.1 vs. 140.5+36, p<0.0005; FIGURE 30D).
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[0296] With reference to FIGURE 31, examination of individual clusters identified that the SSTRome,
proliferome, secretome Il, plurome and the epigenome were significantly lower in the SD group relative
to the PD group.

[0297] These data demonstrate that patients who exhibit progressive disease despite somatostatin
analog (SSA) therapy exhibit increases in the MAARC-NET score, as well as each of the four
algorithms and specific gene clusters including an increase in proliferation, as well as the epigenome.
One mechanism to evaluate whether the SSA treatment is effective therefore is to evaluate whether
scores for these parameters alter. However, given the overlap in each of these parameters between
the SD and PD groups, it would be helpful to better define the PD group. To do this, the expression
may be compared of the circulating signature in those failing therapy to that in controls. The hypothesis
behind this approach was that an effective therapy (i.e. SD) would normalize the signatures. The
corollary is that PD will be significantly different to normal. To establish this, ROC analyses were used
to examine normal circulating transcripts and compared to PD. All four algorithms were examined as
well as the gene clusters.

[0298] With reference to FIGURE 32, analysis of the data identified that algorithms (FIGURE 32A) and
selected clusters (FIGURE 32B) differentiated controls from PD treated with SSAs. Data for the
individual clusters are included in TABLE 11.

TABLE 11: Relationship between Gene Clusters and each of the Algorithms for those Failing SSA
Therapy and Controls

Algorithm/ AUC 95% CI p-value ROC for PD
Cluster

NDA 0.98+0.01 0.965-1.00 <0.0001 >3
PDA 0.92+0.04 0.851-0.994 <0.0001 >40
TDA 0.9940.01 0.975-1.01 <0.0001 >29
IDA 0.91+0.04 0.828-0.998 <0.0001 >31
SSTRome 0.98+0.01 0.95-1 <0.0001 >22
Proliferome 0.97+0.02 0.94-1 <0.0001 >14
GF Signalome 0.71£0.07 0.564-0.855 <0.002 >5
Metabolome 0.56+0.07 0.41-0.7 NS <8
Secretome (1) 0.98+0.02 0.944-1 <0.0001 >4
Secretome (1) 0.62+0.07 0.486-0.759 NS >1.6
Plurome 0.61+0.08 0.454-0.763 NS <0.7
Epigenome 0.86+0.05 0.756-0.962 <0.0001 >16
Apoptome 0.7310.06 0.618-0.834 <0.001 <0.95

[0299] Based on the data in TABLE 11, NDA and TDA were examined as well as the SSTRome,
Proliferome, and Secretome (l) in the SD cases to evaluate whether these parameters correlated with
clinical assessments of therapeutic efficacy.

[0300] An assessment of individual algorithms or gene clusters identified that samples would be
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categorized as exhibiting disease in 33-75% of cases (FIGURE 33A). In comparison to a best of 3
score (56%) a combination of elevations in the SSTRome and Proliferome resulted in the lowest
number of cases (28%) predicted as exhibiting progressive disease (FIGURE 33B). With reference to
FIGURE 34, the nomogram for somatostatin analog treated patients, named "NETest 4," therefore
includes the MAARC-NET score as well as the SSTRome, proliferome and their combination.

[0301] Utility of NETEST and Gene Expression for the Prediction of Somatostatin Analog Efficacy - To
evaluate the utility of the NETest in therapy, the relationship between SSAs and clinically defined
outcomes (per RECIST criteria) were evaluated. Samples were collected both pre-therapy as well as
monthly in twenty-eight patients. Imaging was available to stage and categorize disease patterns pre-
and during therapy (up to 12 months follow-up). In this prospective sample set, SSA resulted in a
significant reduction in the number of patients with progressive disease (FIGURE 35A).

[0302] Scores were also determined in blood samples collected prior to as well as monthly during SSA
treatment to evaluate whether early alterations were predictive of outcome, i.e., response to therapy.

[0303] With reference to FIGURE 35B, the results identify that elevated NETest scores (80-100%
activity) measured at any time point during therapy were predictive of therapeutic responsiveness. With
reference to FIGURE 36A, a significant rise in the NETest (80-100%) occurred from 48-252 days
(mean = 105 days) prior to the detection of clinically significant disease (PD). The mean time for CgA
was 70 days (range: 0-196 days). The NETest was more informative, occurring at an earlier time
(p=0.04), and in more patients (high activity was noted in 100%) than CgA (57% exhibited >25%
elevation, p=0.016).

[0304] With reference to FIGURE 36B, the elevation in NETest (80-100% score) occurred at a
significantly earlier time (94.5 days) than image-identifiable disease progression (241 days) in the 14

patients (*p<0.0001, Chi%=1 9). A similar analysis for CgA identified that this was not different to image-
based assessment (FIGURE 36B, 185.5 days vs. 241 days). CgA alterations occurred significantly later

than the NETest (p=0.002, Chi2=13.6).

[0305] Utility of NETEST and Gene Expression for the Prediction of Disease Recurrence - Utility of
NETEST To evaluate the utility of the NETest disease recurrence, the relationship between the NETest
and clinically defined outcomes (per RECIST criteria) was evaluated in a long-term prospective study.
Samples were collected both pre-therapy as well as at intervals up to five years in thirty four patients.
Imaging was available to stage and categorize disease patterns pre- and during therapy (up to 65
months follow-up).

[0306] In this prospective sample set, the initial NETest scores were significantly elevated in the PD
patients (median: 75%, range 53-94%) compared to the SD patients (median: 26%, range 7-94%;
p=0.01) (FIGURE 37A). Eight SD patients had levels >40%. Of these 7 developed disease recurrence
in a median of 12.2 months (range 3.6-57.7; FIGURE 37B). With reference to FIGURE 37C, seven of
the initial SD patients (with low NETest scores) did not develop recurrent disease. The median follow-
up time was 58 months (range: 32-64).

[0307] Sixteen events of progressive disease were identified over the time course. Each was
associated with elevated NETest (scores >80%). With reference to FIGURE 37D, the median time to
progression for patients with elevated scores was 13.4 months (range: 3.6-57).
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[0308] Overall, 23/24 events where the NETest was elevated was associated with development of
disease recurrence in median ~13 months. Seven of seven with consistently low scores were disease
free (up to 5 years). The accuracy of the test was 97%.

[0309] Utility of NET Genes as Surrogate Measure of Tumor Proliferation and Imaging - The utility of
NETest genes as well as clusters of genes to function as surrogate markers of histopathological and
imaging parameters was evaluated. A particular focus was placed on the Ki-67 index (a marker of

tumor proliferation) and on somatostatin-based imaging e.g., 88Ga-PET. This was undertaken to
demonstrate that the NETest and elements thereof could have clinical utility as adjuncts for standard
clinical measures. As an example, Ki-67 measurements are tissue based and therefore are invasive.
Demonstrating a blood-derived correlate would provide a real-time measure of tumor growth without
the need for a biopsy.

[0310] These analyses were conducted in two separate datasets: Dataset 1 (n = 28) and Dataset 2 (n
= 22). Dataset 1 included patients who were collected for therapeutic intervention, namely peptide
receptor radionucleotide therapy (PRRT). Dataset 2 included patients who exhibited stable disease and
were undergoing routine follow-up.

[0311] A Surrogate for the Ki-67 Index: Multivariate regression analysis did not identify any significant
correlation between individual gene expression and the Ki-67 index (a marker of tumor proliferation) in
either of the two groups. With reference to FIGURES 38A and 38B, examination of somatostatin

receptor expression identified significant correlations (R=0.9, p=2><10'8) with Ki67 in each of the tumor
groups.

[0312] An examination of all genes in the NETest identified significantly higher correlations with Ki-67

(R=0.93-98, p=10'9—10'13, FIGURE 38C-E). The single most informative gene was SSTR4 (FIGURE
38D-F). These data demonstrate firstly, that the NETest as a whole can be used as a liquid biopsy to
determine the proliferative index of the tumor i.e., provides a surrogate marker for a tissue-based
histopathological measurement. Secondly, expression of circulating somatostatin receptor genes can
also be used as a measure of tumor proliferation.

[0313] Proliferome + SSTRome algorithm is also referred to as Progressive Diagnostic V; the highly
relevant genes (KRAS, SSTR4, and VPS13C) algorithm is also referred to as Progressive Diagnostic
VI; the highly relevant genes + SSTRome algorithm is also referred to as Progressive Diagnostic VII.

[0314] With reference to FIGURE 39, correlations (linear regression) between gene clusters
(SSTRome and proliferome) or each of the algorithms and the Ki-67 index, are shown. Examination of
individual gene clusters confirmed that the SSTRome and Proliferome correlated with the Ki-67 index
(R=0.16-0.25, p<0.05, FIGURE 39A, C). Analysis of the algorithms identified that the NDA and TDA
algorithms were highly correlated with the Ki-67 index (R=0.34-0.42, p<0.002, FIGURE 39B, F) while
the PDA and IDA were less well-correlated (R=0.14-0.17, p=0.06, FIGURE 39D, E). These results
demonstrate that gene clusters and algorithms including biologically relevant tumor information e.g.,
SSTRome can be utilized as a measure of tumor tissue proliferation.

[0315] Relationship with Somatostatin-Based Imaging: Next was examined whether genes in the test
correlated with two variables from somatostatin-based imaging, the SUVbmax (tumor uptake - a
measure of receptor density/target availability) and the MTV (molecular tumor volume - a measure of
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the tumor burden). Multivariate regression analysis did not identify any single gene to correlate with the
SUVmax. However, both the SSTRome as well as the NETest genes as a group were well correlated

with the SUVmax. Correlations in both groups ranged between R=0.88-0.94 (p < 10'7) for the
SSTRome (FIGURE 40A-B) and R=0.97-0.98, p<10~13 for the NET gene set (FIGURE 40C-D).

[0316] Multivariate regression analysis identified ZFHX3 as a marker of MTV in Group 1 (R=0.98,
FIGURE 41A) while TPH1 was correlated with MTV in Group 2 (R=0.76, FIGURE 41B).

[0317] Similarly to the SUVmax, both the SSTRome as well as the NETest genes as a group were well
correlated with the MTV. Correlations in both groups ranged between R=0.72-0.77 (p<10'4) for the
SSTRome (FIGURE 41C-E) and R=0.91-0.95, p<10-12 for the NET gene set (FIGURE 41D-F).

[0318] These data demonstrate that genes in the NETest correlate and can be used to estimate both
the target availability for somatostatin analog-based therapies as well as provide a measure of the
tumor burden. Both these aspects are critical for directing therapy as well as measuring the efficacy of
therapy.

[0319] ZFHX3 as a Marker for Disease Assessment: The identification of ZFHX3 as the best marker
for MTV, as shown in FIGURE 41A, suggests that expression of this gene may have clinical utility as a
measure of tumor burden and changes thereof. ZFHX3 is a zinc finger protein involved in the
regulation of neuronal differentiation through the control of cell cycle arrest. Loss of ZFHX3 expression
with a subsequent loss of cell cycle arrest therefore is related to tumor proliferation and the
development of new lesions and/or progression of disease.

[0320] It was examined whether measurements of ZFHX3 may provide a marker of new
growth/progression in NETs and if that alteration in ZFHX3 may reflect response to therapy or therapy
failure (progression). Expression of this gene was initially assessed in patients who had evidence of
new lesions.

[0321] With reference to FIGURE 42A, patients who had developed new lesions (identified by imaging)
expressed significantly decreased ZFHX3. With reference to FIGURE 42B, those patients that were
determined as SD also have significantly higher levels than those who were progressive. Moreover,
with reference to FIGURE 42C, expression of the gene was increased following surgery.

[0322] With reference to FIGURE 43, long-term follow-up ( > 3 years) in a group identified that patients
who remained stable exhibited no changes in ZFHX3 expression over this time period, while patients
who developed progressive disease had significantly lower expression levels.

[0323] These data demonstrate that ZFHX3 expression correlates with the development of new lesions
and a decrease in expression can be used to define disease progression.

[0324] Utility of NETEST and Gene Expression for the Prediction of Therapeutic Efficacy - To further
evaluate the utility of the NETest in therapy, the relationship between PRRT and clinically defined (per
RECIST criteria) outcomes were evaluated. Samples were collected both pre-therapy as well as at
follow-up in fifty-four patients. Imaging was available to stage and categorize disease patterns pre- and
post-therapy (at 3 and 6 month follow-up).
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[0325] In this prospective sample set, radiotherapy significantly resulted in a reduction in the number of
patients with progressive disease (FIGURE 44A). Patients who did not respond to therapy i.e.,
categorized as progressive disease at the 6 month follow-up period exhibited an increase in the
NETest score. The score was significantly reduced in patients with SD at this time point (FIGURE 44B).
No significant alterations were noted for CgA (FIGURE 44C). Alterations in NETest paralleled changes
in therapeutic responses (FIGURE 45). The metrics for biomarkers and outcome identified that the
NETest had an accuracy of 89%, sensitivity 75%, specificity 100%, PPV 100% and NPV 83% (FIGURE
46A). With reference to FIGURE 46B, CgA had an accuracy of 24%, sensitivity 17%, specificity 40%,

PPV 40% and NPV 17%. The NETest significantly outperformed CgA (Chi-square = 27.4; p=1.2x1 0'7).

[0326] Pre-treatment NETest scores as well as grading were available and used to identify whether a
combination of gene expression and clinical parameters were predictive of outcome, i.e., response to
therapy.

[0327] With reference to FIGURE 47A, a subset of NETest gene expression levels were significantly
different between responders and non-responders prior to therapy. These included genes linked to
growth factor signaling (GF signalome: ARAF1, BRAF, KRAS and RAF7) as well as genes linked to
metabolism (including ATP6VTH, OAZ2, PANK2, PLD3). Specifically, PRRT-responders exhibited
significantly elevated growth factor signaling (9.4+1.3 vs. 5.3+0.7, p=0.05) and significantly elevated
metabolomic gene expression (4.37 vs. 2.3+0.6, p=0.03) prior to PRRT. An integration of the two
"clusters" (GF signalome + metabolome) into a "Biological Index" through summation of gene
expression enabled prediction of future PRRT-responders from non-responders. A cut-off of 5.9
(normalized gene expression) exhibited >85% specificity for predicting response (>5.9 predicted PRRT
responders) and resulted in an AUC of 0.74+0.08 (z-statistic=2.915, p=0.0036) (FIGURE 47B).

[0328] No clinical parameters were predictive of PRRT response except tumor grade. Low grade
tumors responded (77%) to therapy while ~50% of high grade lesions were associated with responses.
Grading alone was only 65% accurate (p=0.1). In contrast a "Prediction Quotient" which comprised the
combination of the Biological Index ("GF signalome"+ "metabolome") and the tumor grade was
significantly (92%) more accurate. The Prediction Quotient had a significantly better AUC (0.90+0.07)
than histological grade alone for predicting treatment response (AUC=0.66, difference between areas
0.23, z-statistic 2.25, p=0.024) (FIGURE 47C).

[0329] The Prediction Quotient was also clinically useful. Patients could be segregated into Low
Grade/High Ome and High Grade/Low Ome groups. The latter had a significantly lower PFS (17
months) than the low grade/high Ome group (PFS not reached, Log-rank: 26.8; p<0.0001: FIGURE
47D). The Hazard Ratio was 53.3.

[0330] These results demonstrate that alterations in score correlate with treatment responses and that
circulating NET transcript measurements prior to therapy are predictive of outcome to PRRT.
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Patentkrav

1. Fremgangsmade til pavisning af recidiv af et gastro-entero-
pankreatisk neuroendokrint neoplasma (GEP-NEN) hos en person
efter en forste behandling, hvilken fremgangsmade omfatter:
bestemmelse af ekspressionsniveauerne af mindst 22 biomarkgrer
og et husholdningsgen, ALG9, 1 en testpreove fra personen ved
etablering af kontakt mellem testproven og en flerhed af midler,
der er specifikke til pavisning af ekspressionen af de mindst
22 biomarkerer og husholdningsgenet, ALG9, hvor de mindst 22
biomarkgrer omfatter APLP2, ARAF, CD59, CTGF, FzD7, KRAS,
MKI67/KI67, MORF4L2, NAP1Ll1, NOL3, PNMA2, RAFl, RSF1,
SLC18A2/VMAT2, SPATA7, SSTR1, SSTR3, SSTR4, SSTR5, TPH1, TRMT112
og ZFHX3, ;

normalisering af ekspressionsniveauerne af APLP2, ARAF, CDb59,
CTGF, FZD7, KRAS, MKI67/KI67, MORF4L2, NAP1Ll1, NOL3, PNMAZ,
RAF1, RSF1, SLC18A2/VMAT2, SPATA7, SSTR1, SSTR3, SSTR4, SSTRS5,
TPH1, TRMT112 og ZFHX3 til ekspressionsniveauet af ALGY9 til
opnaelse af normaliserede ekspressionsniveauer;
risikoklassificering af testproven i forhold til tilstedevarelse
eller udvikling af et GEP-NEN ved anvendelse af de normaliserede
ekspressionsniveauer i et klassifikationssystem, hvor
klassifikationssystemet er et maskinlaringssystem, der omfatter
fire forskellige algoritmer: steottevektormaskine, lineer
diskriminantanalyse, K-narmeste-naboer og naiv Bayes;

tildeling af en multianalyt-risikoklassifikation for NET (MAARC-
NET) -score baseret pa et resultat af hver af de fire forskellige
algoritmer;

sammenligning aft MAARC-NET-scoren med en forudbestent
gransevardi; og

bestemmelse af recidiv af et GEP-NEN hos personen efter den
forste behandling, nar MAARC-NET-scoren er lig med eller storre
end den forudbestemte gransevaerdi, eller bestemmelse af ikke-
recidiv af et GEP-NEN hos personen, nar MAARC-NET-scoren er
mindre end den forudbestemte gransevaerdi, hvor den forudbestemte
gransevardi er 2 pa en MAARC-NET-scoringssystemskala fra 0 til
8 eller 0 % pa en skala fra 0 til 100 %



10

15

20

25

30

35

DK/EP 3929303 T3

2. Fremgangsmade ifglge krav 1, som vyderligere omfatter
bestemmelse af recidiv af et progressivt GEP-NEN hos personen,
nar MAARC-NET-scoren er lig med eller hgjere end en forudbestemt
gransevardi pa 5 pa en skala fra 0 til 8 eller mindre end 55 %
pa en skala fra 0 til 100 %.

o

3. Fremgangsmade ifglge krav 1, som vyderligere omfatter
identificering af et risikoniveau hos personen for udvikling af
et recidiverende progressivt GEP-NEN efter den forste
behandling, som omfatter

identificering af et lavt risikoniveau for udvikling af et
recidiverende progressivt GEP-NEN, nar MAARC-NET-scoren er
mindre end en forudbestemt granseverdi pa 5 pa en skala fra O
til 8 eller mindre end 55 % pa en skala fra 0 til 100 %;
identificering af et middelhgjt risikoniveau for udvikling af
et recidiverende progressivt GEP-NEN, nar MAARC-NET-scoren er
lig med eller storre end en forudbestemt granseverdi pa 5 og
mindre end en forudbestemt granseverdi pa 7 pa en skala fra O
til 8 eller lig med eller storre end 55 % og mindre end 75 % pa
en skala fra 0 til 100 %; eller

identificering af et hgjt risikoniveau for udvikling af et
recidiverende progressivt GEP-NEN, nar MAARC-NET-scoren er lig
med eller storre end en forudbestemt gransevaerdi pa 7 pa en
skala fra 0 til 8 eller 1lig med eller steorre end 75 % pa en
skala fra 0 til 100 %.

4. Fremgangsmade ifglge et hvilket som helst af kravene 1-3,
hvilken fremgangsmade yderligere omfatter anbefaling af en anden
behandling til en person, der identificeres at have et recidiv
af et GEP-NEN.

5. Fremgangsmade ifglge et hvilket som helst af kravene 1-4,
hvor den fgrste behandling omfatter et forste kirurgisk indgreb,
og den anden behandling omfatter et mindst andet kirurgisk
indgreb, legemiddelbehandling eller en hvilken som helst

kombination deraf.

6. Fremgangsmade ifglge krav 5, hvor den anden behandling
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fortrinsvis hvor

laegemiddelbehandlingen omfatter somatostatin-analogbehandling,

peptidreceptor-radionuklidbehandling (PRRT) eller en hvilken
som helst kombination deraf.

7. Fremgangsmade ifglge et hvilket som helst af kravene 1-4,
hvor den forste behandling omfatter en forste

legemiddelbehandling, og den anden behandling omfatter kirurgisk

indgreb,

en mindst anden lagemiddelbehandling eller en hvilken

som helst kombination deraf.

8. Fremgangsmade

ifglge krav 7,

hvor den anden behandling

omfatter en mindst anden lagemiddelbehandling.

9. Fremgangsmade ifolge krav 8, hvor den forste
legemiddelbehandling omfatter en fgrste mengde somatostatin-
analogbehandling.

10. Fremgangsmade ifelge krav 9, hvor den anden
legemiddelbehandling omfatter en anden mengde somatostatin-
analogbehandling, hvor den anden mengde somatostatin-
analogbehandling er steorre end den feorste mengde somatostatin-
analogbehandling.

11. Fremgangsmade ifelge krav 9, hvor den anden
laegemiddelbehandling omfatter PRRT.

12. Fremgangsmade ifolge krav 8, hvor den forste
legemiddelbehandling omfatter en fgrste maengde PRRT.

13. Fremgangsmade ifelge krav 12, hvor den anden
legemiddelbehandling omfatter en anden m&ngde PRRT, hvor den

anden mengde PRRT er

14.
laegemiddelbehandling

Fremgangsmade

storre end den forste mengde PRRT.

12,

omfatter somatostatin-analogbehandling.

ifelge krav hvor den anden

15. Fremgangsmade ifglge et hvilket som helst af kravene 1-14,
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hvor biomarkgoren er RNA eller c¢DNA, fortrinsvis hvor:

(a) nar biomarkgren er RNA, RNA’et revers-transkriberes til
frembringelse af cDNA, og det frembragte cDNA-ekspressionsniveau
pavises;

(b) ekspressionsniveauet af biomarkegren pavises ved dannelse af
et kompleks mellem biomarkgren og en market probe eller primer;
(c) nar biomarkgren er RNA eller c¢cDNA, RNA’et eller cDNA'’et
pavises ved dannelse af et kompleks mellem RNA’et eller cDNA’et
og en merket nukleinsyreprobe eller -primer, fortrinsvis hvor
merket er et fluorescerende ma&erke, fortrinsvis hvor komplekset
mellem RNA’et eller cDNA’et og den merkede nukleinsyreprobe

eller -primer er et hybridiseringskompleks.
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