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Introduction
Signaling molecules of the Wnt family regulate many cellular
behaviors, including differentiation, proliferation and
morphogenesis, and are involved in gastrulation and axial
development (reviewed by Sokol, 1999; Yamaguchi, 2001). β-
Catenin, besides acting as a central component of the cadherin
cell-adhesion complex, plays an essential role in the canonical
Wnt/β-catenin signaling pathway (reviewed by Huber et al.,
1996). Upon Wnt stimulation, β-catenin enters the nucleus and
acts in a complex with members of the Tcf/Lef (T-cell
factor/Lymphoid enhancer factor) family of transcription
factors to activate target genes (Hecht and Kemler, 2000).

Mutations in a number of Wnt genes and Wnt signaling
components highlight the crucial role of the Wnt/β-catenin
signaling pathway in the initiation of primitive streak
formation, as well as in the patterning and morphogenesis of
the gastrulation-stage embryo (Beddington and Robertson,
1999; Lu et al., 2001). Mutant mouse embryos that lack
functional Wnt3 or β-catenin fail to establish an anterior-
posterior (A-P) axis and do not form a primitive streak, thus
they fail to generate endoderm and mesoderm, resulting in an
arrest of development before gastrulation (Liu et al., 1999;

Haegel et al., 1995; Huelsken et al., 2000). Both Wnt3a null
mutants and Lef1;Tcf1 compound homozygous null mutants
fail to differentiate paraxial mesoderm, do not form somites
caudal to the forelimb buds and exhibit severe posterior
truncations (Takada et al., 1994; Galceran et al., 1999). In
addition, Wnt3a controls directly the expression of Axin2 and
Dll1 in the paraxial mesoderm, and thereby, links the Notch
and Wnt signaling pathways in the processes of somitogenesis
(Aulehla et al., 2003; Galceran et al., 2004; Hofmann et al.,
2004). By the end of gastrulation and the beginning of
neurulation, secreted Fgf8 and Wnt1 molecules from the
isthmic organizer play an important role in patterning the
mid/hindbrain region along the A-P axis (reviewed by Liu and
Joyner, 2001; Wurst and Bally-Cuif, 2001).

Recently, using the Cre/loxP system, we have conditionally
inactivated β-catenin in the visceral endoderm (VE) and the
anterior primitive streak (APS) by using a Cytokeration 19
(K19)-driven Cre (Lickert et al., 2002). Similar to in Wnt3 and
β-catenin null mutants, A-P axis formation was affected;
however, the conditional β-catenin mutants proceeded through
gastrulation. This revealed a crucial function for β-catenin
during later developmental processes, such as posterior axis
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elongation and somite formation, processes affected in other
Wnt mutants. Additionally, the node, an embryonic structure
functionally equivalent to the Spemann/Mangold organizer in
frog, failed to form in these mutants. Taken together, these
results are consistent with the hypothesis that Wnt/β-catenin
signaling is important for the induction of the mouse
embryonic organizing centers, the formation of somites, and
the proper morphogenesis of the gastrulating embryo.

Here, we have used a functional genomic approach
combining Affymetrix GeneChip analysis, whole-mount in
situ screening and rapid functional assessment by RNAi in
embryonic stem (ES) cell-derived embryos to dissect the
Wnt/β-catenin signaling pathway during gastrulation.
Intriguingly, the knock-down phenotypes of two potential
target genes, Grsf1 and Fragilis2 (Ifitm1 – Mouse Genome
Informatics), recapitulate specific but distinct aspects of Wnt
pathway mutants, suggesting that these genes are components
of the downstream Wnt response. In summary, this approach
represents a highly efficient and rapid methodology with which
to unravel developmental pathways in the mouse.

Materials and methods
Generation of mutant mice and genotyping
Cytokeratin 19 (K19) promoter-driven Cre mice (K19-Cre) were
previously generated by a knock-in of the Cre recombinase gene into
the ATG translation initiation codon of exon1 of K19 (Harada et al.,
1999). The β-catenin floxed (flox) allele and the β-catenin floxed
deleted (floxdel) allele were previously described (Brault et al., 2001).
K19-Cre mice were mated with β-catenin floxdel mice and the
offspring, which inherited both alleles, were crossed with
homozygous β-catenin flox mice; a quarter of the offspring was
positive for K19-Cre, together with one flox and one floxdel allele.
Littermates, which inherited the floxed and floxdel β-catenin alleles
but did not carry the K19-Cre allele served as heterozygous controls.
Mutant animals were bred on a mixed 129Sv�C57Bl/6 background.
PCR genotyping was performed as described previously (Lickert et
al., 2002).

Microarray experiments
Microarray experiments have been submitted to GEO in a MIAME
compliant format (Minimum Information About a Microarray
Experiment) (Brazma et al., 2001). The accession number is
GSE2519.

Sample preparation
Embryos from the above described intercrosses were dissected in PBS
and separated into embryonic and extraembryonic portions. The
embryonic portions were stored in PBS at –80°C until the PCR
genotyping was carried out using the extraembryonic portions. The
pooled embryos were homogenized in 250 µl of TRIzol Reagent
(Invitrogen), and total RNA was extracted according to the
manufacturer’s protocol.

Probe preparation and GeneChip hybridization
For each sample, 5 µg total RNA was used for cDNA synthesis
according to the Expression Analysis Technical Manual (Affymetrix).
The in vitro transcription and labeling of cRNA was carried out using
the BioArray High-Yield Transcription Labeling Kit (Enzo). Then 25
µg of labeled cRNA was used to hybridize all three GeneChips from
the Affymetrix U74v2 according to the standardized Affymetrix
protocol.

Data analysis
MAS 5.0 software was used to generate the expression data set for

each GeneChip.dat file and scale normalized to a target value of 150.
Comparisons were made to calculate signal log ratios of expression
between mut:wt and mut:het using either wild type (wt) or
heterozygotes (het) as a baseline, respectively. The resulting table
was exported to Microsoft Excel to filter out probe sets with absent
calls across all samples (P-detection >0.04) and probe sets with no
change in expression (0.003 > P-signal log ratio <0.997) in both
mut:het and mut:wt comparisons. Illogical combinations of absent
and present calls with a significant change call were deleted, e.g. an
absent call in baseline and present call in mutant with a decrease
change. Genes that were consistently up- and downregulated in both
comparisons (absolute signal log ratio of �0.5) were hierarchically
clustered using Cluster 3.0 software [http://bonsai.ims.u-
tokyo.ac.jp/~mdehoon/software/cluster/software.htm, based on the
method of Eisen et al. (Eisen et al., 1998)].

Using the Affymetrix Gene Ontology (GO) analysis software
(www.affymetrix.com) the numbers of probe sets on U74v2A
GeneChip corresponding to the GO terms ‘Transcription’
(GOID:6350), ‘Cell Communication’ (GOID:7154), ‘Pattern
Specification’ (GOID:7389) and ‘Morphogenesis’ (GOID:9653) were
calculated as of the November 2003 annotation build. The total
numbers of all other probe sets with a GO term were denoted as
‘Others’. Additionally, the numbers for the same GO terms were
calculated for the 49 downregulated genes from the U74Av2
GeneChip. Percentiles for each GO term category were calculated by
dividing the numbers in each category by the total number of probe
sets with any GO term.

Whole-mount in situ hybridization, histology and alkaline
phosphatase staining
For whole-mount in situ hybridization and histology, embryos were
processed as described previously (Lickert et al., 2002). Sense and
antisense in situ probes were in vitro transcribed using ESTs
available from ATCC (Manassas, VA, USA) with the following
I.M.A.G.E. Clone IDs: Fragilis2, 657273; Zic3, 5120056; Scap2,
3599914; Punc, 3514346; EST10, 3980327; EST16, 1328681; Sox2,
5707193. Additionally, ESTs from the NIA 15K Mouse cDNA
Clone Set with the following H3 clone IDs were used for probe
synthesis: Grsf1, H3046G05; EST6, H3074B02. Additional probes
for known genes were as follows: Axin2 (Aulehla et al., 2003),
Wnt3a (Gavin et al., 1990), Wnt8 (Bouillet et al., 1996), Frzb1
(Hoang et al., 1998), Notch1 (Conlon et al., 1995), Dll1 (Hrabe de
Angelis et al., 1997), Gbx2 (Wassarman et al., 1997), Hoxb1
(Marshall et al., 1992), T (Herrmann et al., 1990), Tbx6 (Chapman
et al., 1996), PAPC (Rhee et al., 2003), and Krox20 (Swiatek and
Gridley, 1993).

To identify germ cells, embryos were fixed in 4%
paraformaldehyde in PBS for 30 minutes and stained for tissue non-
specific alkaline phosphatase for 5 minutes [25 mM Tris-maleic acid
(pH 9.0), 0.4 mg/ml α-naphthyl phosphate (Sigma), 1 mg/ml Fast
Red TR salt (Sigma), 8 mM MgCl2, 0.01% Na-desoxycholate, 0.02%
NP-40].

shRNA targeting of ES cells and embryos and northern
blot analysis
For construction of the Grsf1 and Fragilis2 shRNA transgenes, we
have used the pcDNA3.1 RasGAP shRNA plasmid described recently
(Kunath et al., 2003). RasGAP shRNA was released from the
plasmid by Asp718, XbaI digestion, and annealed oligonucleotides
corresponding to the target sequence were introduced into the same
sites using the following sense- and antisense-strand oligonucleotides
(target sequence in bold):

Grsf1 shRNA forward, 5′-GT ACC AAA GCA CAG GGA AGA
AAT TGG TA C AAG AGA TA CCA ATT TCT TCC CTG TGC
TTT TTT TTGG AAA T-3′ and Grsf1 shRNA reverse, 5′-CTA GAT
TTC CAA AAA AAA GCA CAG GGA AGA AAT TGG TA T CTC
TTG TA CCA ATT TCT TCC CTG TGC TTT G-3′ (corresponding
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to bases 982-1004 of the murine Grsf1 gene, NCBI accession no.:
NM_178700); and

Fragilis2 shRNA forward, 5′-GT ACC GAA CAT CAG CTC
CCT GTT CTT CA C AAG AGA TG AAG AAC AGG GAG CTG
ATG TTC TTT TTT TGG AAA T-3′ and Fragilis2 shRNA reverse,
5′-CTA GAT TTC CAA AAA AA GAA CAT CAG CTC CCT GTT
CTT CA T CTC TTG TG AAG AAC AGG GAG CTG ATG TTC
G-3′ (corresponding to bases 295-317 of the murine Fragilis2 gene,
NCBI accession no.: BK001123).

The resulting shRNA targeting constructs were confirmed by DNA
sequencing. Transgenic ES-cell lines were established as described
(Kunath et al., 2003). The mRNA expression level of the individual
ES-cell lines for Grsf1 and Fragilis2 was determined by northern
blotting using the NorthernMax-GlyTM Kit (Ambion), according to
the manufacturer’s protocol. Pre-selected ES-cell lines were used to
generate totally ES cell-derived embryos using the tetraploid
aggregation technique as described previously (Nagy et al., 1993;
Kunath et al., 2003). Embryos with any contribution of tetraploid
EGFP-positive cells were excluded from the analysis. Experimental
animals were treated according to guidelines approved by the
Canadian Council for Animal Care.

Co-culture of ES cells with Wnt1-expressing fibroblasts
The co-cultivation of ES cells with NIH3T3 fibroblasts was carried
out essentially as described previously (Lickert et al., 2000), with the
exception that the ES cells were seeded in transwell filters (Transwell-
COL, collagen-treated, 0.4 µm pore-size; Costar #3491). After 18
hours of co-cultivation, total RNA was isolated from the ES cells
using the RNeasy Mini Kit (Qiagen). For each sample, 2 µg of RNA
was treated with DNaseI and then reverse transcribed using oligo
(dT)-primers and SuperSriptII reverse transcriptase (Invitrogen).

Quantitative PCR was performed using the LightCycler Fast Start
DNA MasterPlus SYBR Green I Kit (Roche) according to the
manufacturer’s protocol. The following primers were used to amplify
mRNAs for Gapdh, Fragilis2 and Grsf1: Gapdh-fwd, 5′-ACCA-
CAGTCCATGCCATCACT-3′; Gapdh-rev, 5′-GTCCACCACCCTG-
TTGCTGTA-3′; Fragilis2-fwd, 5′-GGGCTCCTCG-
ACCACACCTCTT-3′; Fragilis2-rev, 5′-CCCAGTC-
GTATCACCCACCATCT-3′; Grsf1-fwd, GATATTCG-
GCCTATGACGGCT-3′; Grsf1-rev, CAAAATCGA-
CAGCCTCTGGAAG.

Results
Expression profiling of gastrulation
stage conditional β-catenin mutants
β-Catenin homozygous null mutant embryos

arrest before gastrulation (Haegel et al., 1995; Huelsken et al.,
2000). To study the effects of disrupting the Wnt/β-catenin
signaling pathway during gastrulation, we generated embryos
that were compound heterozygous for a floxed β-catenin allele
and a β-catenin floxdel allele (where exon 2-6 were removed
by Cre-mediated excision), carrying the K19-Cre allele
(hereafter termed conditional β-catenin knock out (CKO)
(Lickert et al., 2002). We pooled and isolated total RNA from
47 CKO (7.32 µg), 47 heterozygous (6.12 µg), and 41 wild-
type (6.44 µg) embryos between late gastrulation and head-fold
stage – the time when the first phenotypic alterations can be
seen. The high number of embryos collected should normalize
any variation in staging. The three individual RNA samples
were used for labeled cRNA preparation and GeneChip
hybridizations (Affymetrix U74v2 Series containing about
36,000 probe sets). No amplification of the cRNA was used to
ensure accurate representation of the individual expression
profiles; however, this precludes the use of biological replicates
because of limiting amounts of embryonic material. To identify
genes directly or indirectly deregulated in the CKO mutant
embryos, we compared wild-type (wt) and heterozygous (het)
expression profiles against the mutant expression profile. For
further study, we focused on the genes with consistent
alterations in gene expression, i.e. those differing in both
comparisons with an absolute signal log ratio �0.5. This
limited the set of candidates to 262 upregulated and 77
downregulated genes on the three Affymetrix GeneChips (Fig.
1A, and Table S1 in the supplementary material). Here, we
concentrated only on the downregulated genes in β-catenin
mutants. These genes included the previously described direct
target genes Cdx1, brachyury (T), follistatin, Axin2, and Dll1,
thus validating the expression profiling approach (Table 1).
Downregulation of genes such as Wnt3a, Tbx6, T, Notch1,

Fig. 1. Gene expression profiling of conditional β-
catenin mutant embryos. (A) Hierarchical clustering
of differentially regulated genes (see Materials and
methods). The number of upregulated (shades of red)
and downregulated (shades of green) genes per
GeneChip is indicated. Different shades indicate the
signal log ratios between the individual comparisons,
and a color scale bar represents these values.
(B) Enrichment of genes encoding for developmental
regulatory factors among the potential β-catenin target
genes. Approximately 6000 genes on the U74Av2
GeneChip are annotated and have a gene ontology
(GOID) term. The left pie chart represents the
percentage of genes with the indicated GO terms
among all genes with a GO term. The right pie chart
represents the percentage of genes with the indicated
GO terms among the 49 downregulated genes of the
U74Av2 GeneChip.
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Dll1, Meox1, Lef1, follistatin, Fgfr1 and Axin2 is in agreement
with defects in paraxial mesoderm specification and somite
formation in the mutant embryos. Moreover, components of the
retinoic acid signaling cascade, such as Raldh2, Crabp1 and
Rbp1, as well as components of the FGF signaling cascade,
like Fgfr1, and components of the Wnt signaling cascade,
including Wnt3a, Wnt5a, Wnt8 and Frzb1, were also
downregulated. These results indicate that all the major
caudalizing activities were affected, offering a possible
explanation for the lack of posterior development in CKO
embryos. Additionally, downregulation of the general
definitive endoderm marker Sox17, is consistent with our
previous observation that endoderm formation is affected in
CKO mutants. Interestingly, we also found that the
downregulation of genes, like Notch1, Dll1 and Foxj1 (Krebs
et al., 2003; Raya et al., 2003; Chen et al., 1998), was
implicated in left-right (L-R) asymmetry (Table 1), a process
not previously identified as being affected in CKO embryos
and which should now be analyzed further (Lickert et al.,

2002). Classification of the downregulated genes by Gene
Ontology (GO) terms revealed that transcription factors, as
well as genes implicated in pattern specification and
morphogenesis, were highly enriched among the
downregulated genes when compared with all genes on the
U74Av2 GeneChip (Fig. 1B). Comparing our data with the
reported expression profiles of pre-gastrulation stage β-catenin
homozygous null mutants at E6.0 and E6.5 gave almost no
overlap in the datasets (Morkel et al., 2003) (see Table S2 in
the supplementary material), suggesting that the transcriptional
Wnt response changes dynamically over the course of
development.

Expression screening establishes new regulatory
interactions
To confirm that downregulated genes are differentially
expressed in domains of Wnt activity in wild-type and CKO
embryos, in situ hybridization was performed at E7.5 (Fig. 2).
Wnt ligands, such as Wnt3a and Wnt8, as well as the secreted
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Table 1. Selected list of up- and downregulated genes
Mutant/ Functional

Gene symbol Probe set ID Mutant/wild type heterozygote GOID annotation

Sox2* 100009_r_at 1.3 1.3 (GOID:6350) Transcription
Pem 101368_at 0.7 0.9 (GOID:6350) Transcription
Dab2 98045_s_at 0.6 0.7 (GOID:9653) Morphogenesis
Gbx2* 94200_at –5.4 –4.4 (GOID:6350) Transcription Pat
Hoxa1 95297_at –5.1 –4.5 (GOID:7389) Pattern Specification Pat
Cdx1 103477_at –4.2 –4.9 (GOID:6350) Transcription Pat
Raldh2 101707_at –3.6 –3.4 (GOID:1523) Retinoid metabolism Pat
twist 98028_at –3.2 –3.6 (GOID:6350) Transcription Pat
Hoxb1* 93888_at –1.7 –1.8 (GOID:7389) Pattern Specification Pat
Wnt5a 99390_at –1.6 –1.8 (GOID:9653) Morphogenesis Pat
Hoxb2 106927_at –1.5 –1.4 (GOID:7389) Pattern Specification Pat
Wnt3a* 102667_at –2.9 –3.2 (GOID:9653) Morphogenesis Pat, Mes
Tbx6 93611_at –1.6 –1.8 (GOID:6350) Transcription Pat, Mes
T 93941_at –1.4 –1.4 (GOID:6350) Transcription Pat, Mes
Meox1 98419_at –1 –0.7 (GOID:6350) Transcription Pat, Mes
FGFR1 97509_f_at –0.6 –0.6 (GOID:7154) Cell Communication Pat, Mes
Follistatin 98817_at –0.6 –1 TGF-beta signaling pathway Pat, Mes
Lef1 103628_at –0.5 –0.6 (GOID:6350) Transcription Pat, Mes
Axin2* 163891_at –0.4 0.1 (GOID:7154) Cell Communication Pat, Mes
Dll1* 92931_at –2 –1.5 (GOID:7389) Pattern Specification Pat, Mes, L-R
Notch1* 97497_at –1.3 –0.8 (GOID:7389) Pattern Specification Pat, Mes, L-R
Foxj1 98831_at –1.2 –1 (GOID:6350) Transcription L-R
Sox17 92996_at –0.8 –0.7 (GOID:6350) Transcription En
EST6† 114959_at –5 –4.8 RIKEN cDNA C030045D06 gene
EST16† 138065_at –4.9 –3.7 None available
Wnt8* 99361_at –2.4 –3 (GOID:7154) Cell Communication
Fragilis2† 160254_at –1.6 –1.7 Family of IFN-inducible genes
EST10† 97386_at –1.5 –1.6 Similar to integrase of retrovirus
Crabp1 98108_at –1.5 –1.3 (GOID:5501) Retinoid binding
Smarcd3 108488_at –1.4 –1.5 SWI/SNF related regulator of chromatin
NFkB 98427_s_at –1.3 –1.1 (GOID:6350) Transcription
Frzb1* 104672_at –1.1 –1 (GOID:7275) Development
Scap2† 102012_at –1 –0.5 Src associated phosphoprotein 2
Rbp1 104716_at –1 –1 (GOID:1523) Retinoid metabolism
Punc† 94117_f_at –1 –1 (GOID:7154) Cell Communication
Irx3 99034_at –1 –0.9 (GOID:6350) Transcription
AI447312 106222_at –0.8 –1 Hypothetical aminotransferases class-II
Grsf1† 96684_at –0.8 –0.7 G-rich RNA sequence binding factor 1
Zic3† 98330_at –0.8 –0.7 (GOID:6350) Transcription

Genes were annotated using the Affymetrix Netaffx and NCBI databases.
The Gene symbol, Affymetrix probeset ID, signal log2 ratio for both comparisons, a GO-term ID (GOID) and a functional annotation are given.
*Genes whose differential expression was confirmed by in situ hybridization.
†Genes for which the expression pattern was tested in wild-type embryos.
Pat, patterning and morphogenesis; Mes, paraxial mesoderm and somites; En, endoderm formation; L-R, left-right axis determination.
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Wnt inhibitor Frzb1, and the negative regulator Axin2, showed
strong downregulation in the primitive streak (PS) of CKO
embryos (Fig. 2A-D). These results suggest both positive- and
negative-feedback regulation in the Wnt/β-catenin signaling
pathway. We also found that the PS expression of Notch1
and its ligand Dll1 was downregulated in β-catenin mutants
(Table 1, Fig. 2E,F). In addition, several Hox genes were
downregulated in β-catenin mutants (Table 1), and Hoxb1 was
absent in β-catenin mutants (Fig. 2H). Furthermore, Gbx2,
which is normally expressed in the posterior epiblast at late
gastrulation stage (Wassarman et al., 1997), was completely
lost in CKO embryos (Fig. 2G). Concordant with the loss of
Gbx2 expression, we found a posterior expansion of the
expression of Sox2, a marker of the anterior epiblast (Fig. 2I)
(Wood and Episkopou, 1999), which was upregulated in the
microarray experiments (Table 1).

In summary, all nine genes tested by in situ hybridization
accurately reflected the GeneChip results.

Expression screening identifies novel genes
regulating embryonic development
To discover new components of Wnt/β-catenin signaling in
developing embryos, we investigated further the expression of
16 downregulated genes (EST1-16) for which there was little
or no published evidence concerning their developmental
roles at the time the screen was conducted. Upon in situ
hybridization in wild-type embryos at E7.5 and E8.5, eight of

the genes showed expression patterns that strongly overlapped
with known regions of high Wnt reporter activity (Fig. 3)
(Mohamed et al., 2004). All genes except EST6 showed
expression in the PS region at gastrulation stages (Fig. 3). In
addition, Grsf1, Punc and Zic3 showed expression in the
mid/hindbrain region at E8.5, while Scap2, Punc, Zic3,
Fragilis2 and EST16 were expressed in the paraxial mesoderm,
somites or neurectoderm of the tailbud region (Fig. 3).
Interestingly, EST6 showed strong expression in the
extraembryonic ectoderm and in a row of cells anterior to the
node, known regions of organizing activity (Fig. 3C). EST10
showed a specific expression pattern in the definitive endoderm
around gastrulation by whole-mount in situ hybridization and
histological sectioning of stained embryos (Fig. 3F and data
not shown).

For further analysis, we used transgenic RNA interference
(RNAi) (Kunath et al., 2003) to analyze the function of the
newly identified potential Wnt/β-catenin target genes, Irx3,
Scap2, Smarcd3, Fragilis2 and Grsf1 (Table 1). Because the
results for the Smarcd3 knock-down analysis was recently
published (Lickert et al., 2004) and because in a first attempt
we were not able to knock down Scap2 and Irx3, we focus here
on the analysis of Grsf1 and Fragilis2 (Fig. 3A,G).

Knock down of potential Wnt/β-catenin targets,
Grsf1 and Fragilis2
Grsf1 codes for the mouse ortholog of the human G-rich
sequence specific binding factor1 (GRSF1), which was
previously shown to bind to a specific consensus sequence in
the 5′-UTR of influenza virus nucleocapsid mRNA and
thereby act positively on translation (Park et al., 1999; Kash
et al., 2002). Fragilis2 belongs to a family of interferon-
inducible genes with five members (Fragilis1-5), clustered
on 68 kb of mouse chromosome 7 and associated with germ-
cell differentiation (Tanaka and Matsui, 2002; Lange et al.,
2003).

Both Grsf1 and Fragilis2 contain several putative Wnt-
responsive elements in inter- and intragenic regions (see Fig.
S1 in supplementary material). To test the hypothesis that
Grsf1 and Fragilis2 are components of the Wnt-signaling
response, we first monitored mRNA expression in ES cells that
had been co-cultured in transwell filters on top of Wnt1-
expressing 3T3 fibroblasts (Fig. 4A) (Lickert et al., 2000).
Quantitative RT-PCR revealed that Wnt1 induced endogenous
Grsf1 mRNA expression in ES cells by twofold, but had no
effect on Fragilis2 expression, which is already highly
expressed in ES cells per se (Fig. 4D). We then used in situ
hybridization analysis to test the mRNA expression level of
both genes in wild-type and CKO embryos at E7.5 (Fig. 4B,C).
Consistent with the GeneChip experiments, the expression of
both genes is absent in the PS of CKO embryos, but weak
Fragilis2 expression remained at the base of the allantois,
where the primordial germ cells (PGCs) are located. Because
PGCs and ES cells share many molecular markers and cellular
properties, this might suggest that the regulation of Fragilis2
expression in PGCs and ES cells is independent of Wnt/β-
catenin, but is dependent on this signaling system in the
paraxial mesoderm emerging from the PS. This idea is further
supported by transgenic enhancer studies of a PGC-specific
enhancer located in intron1 of Fragilis2, which does not
depend on two Wnt-responsive elements (data not shown).

Fig. 2. Confirmation of the GeneChip results by whole-mount in situ
hybridization. (A-I) Late-gastrula stage wild-type (wt) and
conditional β-catenin mutant (CKO) embryos hybridized with the
indicated probes. All embryos are depicted in a lateral view, anterior
to the left. (A-H) Axin2, Wnt3a, Wnt8, Frzb1, Notch1, Dll1, Gbx2
and Hoxb1 are all expressed in the primitive streak of wild-type
embryos, but are downregulated in conditional β-catenin mutants to
varying extents. (I) Sox2 is normally expressed in the extraembryonic
chorion and anterior epiblast in wild-type embryos at this stage. The
expression in the extraembryonic region is unaffected in mutant
embryos, but the whole epiblast expresses Sox2.D
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Taken together with the co-expression of Grsf1 and Fragilis2
in the regions of high Wnt activity, these results suggest that
both genes represent good candidate Wnt/β-catenin target
genes.

To test whether these genes have necessary functions in
domains of Wnt activity in embryonic development, we used
RNAi in ES cells (Kunath et al., 2003) to knock down Grsf1
and Fragilis2. Stably transfected R1 ES-cell clones were
selected and tested for successful silencing at the mRNA level
using northern blotting (Fig. 4D). We were able to obtain ES-
cell clones for both genes with very low residual levels of
specific mRNA expression (Fig. 4D; Grsf1, clones 5 and 6;
Fragilis2, clones 1 and 2), indicating that neither Grsf1 nor
Fragilis2 function is essential for ES-cell growth or
maintenance. To examine the effects of the expected silencing
of these genes in embryos, we then used the tetraploid
aggregation technique (Nagy et al., 1993) to generate
completely ES cell-derived embryos of the efficiently silenced
ES-cell lines (Grsf1, clones 5 and 6; Fragilis2, clones 1 and 2).
In situ expression analysis at E7.5 revealed substantial
silencing of Grsf1 and Fragilis2 mRNA levels, indicating that
the silencing effect seen in ES cells is stably maintained in ES
cell-derived embryos (Fig. 4E,F).

Grsf1 and Fragilis2 knock downs recapitulate Wnt
signaling phenotypes
Grsf1 shRNA-silenced ES cell-derived embryos did not show
any obvious phenotype at E7.5 (clone 5, n=7; clone 6, n=5).
At E9.5 (clone 5, n=10; clone 6, n=25), we consistently found
two phenotypes: (1) truncation of the posterior axis with
formation of a large allantois; and (2) abnormal mid/hindbrain
development (Fig. 5A). The phenotypes observed were
restricted to the expression domains of Grsf1 in the posterior
epiblast and in the mid/hindbrain region, suggesting that the
effects seen are specific for Grsf1 gene knock down (Fig. 3A).
Shortening of the tailbud region was clearly seen at E8.5 (clone
5, n=6; clone 6, n=8), when the mid/hindbrain region still
looked morphologically normal (Fig. 5B). The abnormally
large allantois is most likely a secondary effect due to the
truncation of the posterior axis and failure of chorio-allantoic
fusion. A more detailed histological analysis of the mutants at
E9.5 revealed an overgrowth of neurepithelium in the
mid/hindbrain region of Grsf1-silenced embryos (Fig. 5C).
Loss of epithelial integrity was seen in the neural tube from the
level of the septum transversum in the midtrunk region of
Grsf1-silenced embryos and extending posteriorly (Fig. 5D),
which might be due to secondary effects, because the neural
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Fig. 3. Whole-mount expression screening to
identify potential β-catenin target genes.
(A-H) Whole-mount in situ hybridization with the
indicated probes on wild-type embryos at different
developmental stages. All embryos are depicted in a
lateral view, anterior to the left, except for the 6- to
7-somite stage embryo in H, which is depicted in a
ventral view. (A) Grsf1 is strongly expressed in the
primitive streak (ps) at neural-plate stage (NP). At 9-
somite stage, Grsf1 is restricted to the posterior
neurectoderm in the tailbud (tb), and the midbrain
(mb; arrow) and hindbrain region (hb; arrow).
(B) Scap2 is expressed in the primitive streak at
head-fold stage. At the 9-somite stage, mRNA
expression is detected in the tailbud region and
foregut pocket (arrow). (C) EST6 is expressed
(arrows) in the extraembryonic ectoderm at early-
streak (ES) and mid-streak (MS) stage. At head-fold
stage, EST6 shows expression in a row of cells
anterior to the node (arrows). (D) Punc is expressed
in the primitive streak at head-fold stage. At the 11-
somite stage, expression is seen in the midbrain
(mb) and hindbrain (hb), as well as in the somites
(so), inflow tract (ift) and posterior neurectoderm.
(E) Zic3 is expressed in the primitive streak at head-
fold stage. At 11-somite stage, expression is
detected in anterior neurectoderm (ne), heart (h),
inflow tract, gut (g), somites, midbrain (mb) and
hindbrain (hb), and posterior paraxial mesoderm
(pm). (F) EST10 is strongly expressed throughout
the definitive endoderm at mid-streak, late-streak
(LS), late-bud (LB) and head-fold stage.
(G) Fragilis2 is first detected in the region where the
allantois will form at mid-streak stage (arrow). At
head-fold stage, expression is prominent in the
primitive streak region and in the lateral-plate
mesoderm (arrows). At 10-somite stage, expression is confined to the lateral-plate mesoderm (lpm), paraxial mesoderm and first forming somite
(arrow) in the tailbud region. (H) EST16 shows expression in the primitive streak at late head-fold stage. At 6- to 7-somite stage, expression is
confined to the posterior neurectoderm.
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tube rapidly degenerates following a failure of allantoic
placental development. To avoid studying a secondary
degeneration phenotype at this late stage, we analyzed the

expression of marker genes in knock-down embryos prior to
the 13-somite stage. At the 7- to 8-somite stage, Grsf1-silenced
embryos showed slightly reduced levels of Fgf8 expression in
the isthmus region, whereas expression in the tailbud was
strongly reduced (Fig. 5E) (Crossley and Martin, 1995). By the
10-somite stage, Grsf1-silenced embryos showed barely
detectable levels of Fgf8 in the midline of the mid/hindbrain
region and almost no expression in the lateral regions of the
neural tube (Fig. 5F). Expression of Gbx2 in rhombomeres (r)
1 and 2 of knock-down embryos was strongly reduced at the
7- to 8-somite stage (Fig. 5G), whereas the hindbrain marker
Krox20 appeared to be normally expressed in r3 and r5 in these
mutants (Fig. 5H). Interestingly, Gbx2 expression in the tailbud
appeared to be normal (Fig. 5G), in contrast to the reduced
level of Fgf8 in this region (Fig. 5E), which indicates that the
knock down of Grsf1 selectively alters the expression of
marker genes. Onset of expression of the potential β-catenin
target Gbx2 (Fig. 2G) in the epiblast seemed to be unaffected
at head-fold stage (Fig. 5I), indicating that Grsf1 is important
for maintaining Gbx2 expression at later developmental stages
in the mid/hindbrain region.

We next tested the mRNA expression of known Wnt/β-
catenin target genes, Cdx1 and T, in Grsf1 knock-down
mutants. At gastrulation stages, Cdx1 and T were normally
expressed in the PS of mutant embryos (Fig. 5J-K), whereas
the expression domain of T in the axial mesoderm did not
extend as far anteriorly in the mutants as it did in wild-type
embryos (Fig. 5K, arrows). Interestingly, T expression in the
axial mesoderm of Grsf1 knock-down embryos was greatly
reduced at head-fold stage (Fig. 5L, arrows). Taken together,
these results indicate that Grsf1 function is essential for
posterior axis elongation, midbrain development and axial
mesoderm specification.

Fragilis2-silenced embryos also did not show any obvious
phenotype at E7.5 (clone 1, n=6; clone 2, n=4). Embryos
analyzed between E9.0 and E9.5 (clone 1, n=8; clone 2, n=13)
revealed problems in somite formation and a truncation of the
posterior axis (Fig. 6A). Similar to Grsf1-silenced embryos,
Fragilis2-silenced embryos also developed a large allantois,
presumably due to the posterior truncation. In Fragilis2-
silenced embryos at E8.5 (clone 1, n=12; clone 2, n=8), the
somites appeared hollow and were irregular in shape and
smaller in size (Fig. 6B, see b′,b′′). Additionally, the neural
tube appeared kinked, a phenotype frequently seen in mutants
affecting somite formation (Conlon et al., 1995). Histological
analysis of the Fragilis2-silenced embryos at E8.5 revealed
abnormalities in epithelialization and/or maintenance of
epithelial integrity of the somites (Fig. 6C). As the Fragilis
gene family is implicated in PGC development and Fragilis2
is expressed in this cell population, we stained Fragilis2-
silenced embryos for tissue non-specific alkaline phosphatase
(AP). No difference in the AP staining between wild-type and
knock-down embryos was observed, suggesting that the
formation of PGCs was normal at head-fold stage (Fig. 6D).

Wnt/β-catenin signaling is implicated in both the formation
of paraxial mesoderm (Takada et al., 1994; Galceran et al.,
1999) and the subsequent segmentation of presomitic
mesoderm into somites (Auhlela et al., 2003; Galceran et al.,
2004; Hofmann et al., 2004). To discriminate between
possible defects in these two processes in the Fragilis2
knock-down embryos, we analyzed T and Tbx6, genes

Fig. 4. The response of Grsf1 and Fragilis2 to Wnt signaling and
shRNA silencing. (A) Co-culture of ES cells on lacZ and Wnt1-
expressing fibroblasts induces Grsf1 endogenous mRNA expression
in Wnt1-treated ES cells, but not Fragilis2 expression. Gene-specific
expression was normalized to Gapdh and the fold change was
calculated. Results of three independent co-culture experiments are
shown. Whole-mount in situ hybridization of wild-type and β-catenin
mutants (B,C), and of wild-type and shRNA-silenced embryos (E,F)
with Grsf1 and Fragilis2 probes at late-gastrulation stage. All
embryos are depicted in a lateral view, anterior to the left. Grsf1 and
Fragilis2 are strongly downregulated in the primitive streak of β-
catenin mutant embryos (B,C) and knock-down embryos (E,F).
Arrow in C indicates remaining Fragilis2 expression at the base of
the allantois. (D) Northern blot analysis for Grsf1 and Fragilis2 for
eight different shRNA ES-cell lines (1-8) and wild-type ES cells.
28S, 18S and 5.8S ribosomal RNAs are indicated as molecular length
markers, and the ethidium bromide (EtBr)-stained agarose gels
served as loading control.
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implicated in paraxial mesoderm formation, and PAPC, a
gene important for epithelialization of the somites (Rhee et
al., 2003). Expression of T and Tbx6 was unaffected in mutant
embryos at head-fold stage, but decreased in the tailbud
region at E8.5 (Fig. 5E). Expression of PAPC in wild-type
embryos is restricted to two stripes at the anterior end of the
presomitic mesoderm corresponding to the next two
presumptive somites (Fig. 5E; somite 0 and –1). Analysis of
Fragilis2 knock-down embryos revealed that PAPC
expression is decreased at head-fold stage and was barely
detectable in the two presomitic stripes at 10-somite stage
(Fig. 5E). Taken together, these results demonstrate that
knock down of Fragilis2 predominantly affects the
epithelialization of somites, and to a lesser extent the
formation of paraxial mesoderm, suggesting that Fragilis2
acts downstream of Wnt/β-catenin to regulate these
processes.

Discussion
Previous studies have highlighted the important role of Wnt/β-
catenin signaling in the control of various developmental
processes at the time of gastrulation and axial patterning in the
early mouse embryo (Sokol, 1999; Beddington and Robertson,
1999; Yamaguchi, 2001; Lu et al., 2001). To understand
mechanistically how the Wnt/β-catenin signaling cascade acts
on these developmental processes, it is necessary to identify
the target genes of Wnt signaling in different developmental
domains. Using GeneChip analysis of conditional β-catenin
mutants and wild-type embryos at late-gastrulation stages, we
identified many potential Wnt/β-catenin target genes enriched
for developmental components involved in pattern
specification and morphogenesis, including 26 well-
characterized signaling molecules and transcription factors
(Table 1 and Fig. 1B). Further clustering of these genes into
different functional groups, e.g. genes involved in paraxial
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Fig. 5. Grsf1-silenced embryos mimic mid/hindbrain and posterior truncation phenotypes of Wnt mutants. (A) Posterior truncations are more
pronounced at E9.0 (the first forming somite is indicated by an asterisk in A and B). Additionally, Grsf1-silenced embryos show a clear
thickening in the midbrain (mb) region (red arrows), a large alantois (al) and abnormal anterior hindbrain development (white arrow; red
arrowhead indicates mid/hindbrain boundary). (B) At E8.5, Grsf1-silenced embryos show a reduced tailbud (tb) region (indicated by dotted
area). (C,D) Comparison of Hematoxylin and Eosin-stained transverse sections of wild-type and Grsf1-silenced embryos at E9.0. fb, forebrain;
hb, hindbrain; nt, neural tube. (E-K) Whole-mount in situ analysis of wild-type and Grsf1-silenced embryos with indicated probes.
(E,F) Comparison of Fgf8 expression in 7-8 somite wild-type and Grsf1-silenced embryos. (E) Lateral view, anterior up. (F) Dorsal view on the
mid/hindbrain boundary. (G,H) Comparison of hindbrain marker gene expression in wild-type and Grsf1-silenced embryos at 7-somite stage;
dorsal view, anterior up. (I-L) Expression analysis of potential (Gbx2) and known Wnt/β-catenin target genes (Cdx1 and T) in wt and knock-
down embryos at gastrulation stage. L, lateral view, anterior to the left; A, anterior view, anterior is up; P, posterior view, posterior is up.
(I,J) Gbx2 and Cdx1 are normally expressed in Grsf1-silenced embryos at head-fold stage. Note, that the posterior axis is slightly shortened in
knock-down mutants. (K,L) Comparison of T expression in wild-type and Grsf1-silenced embryos at E7.5 (K) and head-fold stage (L). Arrow
indicates the anterior expression border. A, anterior view; P, posterior view; L, lateral view.
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mesoderm and somite formation, genes important for
endoderm formation, factors involved in patterning and
morphogenesis, and genes implicated in L-R axis formation
(Table 1), reveals the different molecular programs potentially
controlled by β-catenin during gastrulation.

As well as identifying sets of genes possibly downregulated
by Wnt/β-catenin signaling at gastrulation, we also found a
large number of genes that were upregulated in the conditional
β-catenin mutants. One possible explanation for this is offered
by the morphogenetic defects observed in β-catenin mutant
embryos, such as retention of the visceral endoderm (VE)
because of a lack of definitive endoderm formation, which
normally displaces VE into the extraembryonic region.
Consistent with this interpretation, Dab2 and Pem, two marker
genes for VE, were upregulated in β-catenin mutants (Table 1).
However, we also found genes specifically expressed in the
embryo to be upregulated, e.g. Sox2, an anterior epiblast
marker, which later becomes restricted to the neurectoderm. In
situ expression analysis showed that Sox2 becomes expressed
in the posterior region of β-catenin mutants, suggesting that the
posterior epiblast has acquired an anterior fate. Further mining
of the upregulated set of genes in the conditional β-catenin
mutants might reveal novel components of visceral endoderm
formation or anterior specification.

The objective of target gene screens is not only to identify
characterized and functionally annotated genes, but also to add

new players and their respective function to the gene
regulatory network. All the genes we tested, whether well
characterized or less well annotated, showed the expected
expression differences between wild type and β-catenin
mutants by in situ hybridization. Thus, we expect that our
dataset will provide a rich resource for future data mining
to characterize Wnt/β-catenin pathways in gastrulation.
Ideally, the relative importance of target genes needs to be
tested by assessing their function during development.
Using shRNA-mediated gene silencing in ES cells and
then in ES-derived embryos (Kunath et al., 2003), we have
identified and characterized two novel putative Wnt/β-

catenin target genes, Grsf1 and Fragilis2, whose expression is
required for normal development. Both genes, when knocked
down, recapitulate specific but distinct aspects of the
conditional β-catenin mutant phenotype, implicating them as
crucial downstream mediators of the Wnt/β-catenin signaling
pathway.

The human ortholog GRSF1 is a sequence-specific RNA-
binding protein, and has been shown to act positively on
translation in vitro and in a cell-culture system (Park et al.,
1999; Kash et al., 2002). This raises the interesting possibility
that Wnt induction of Grsf1 selectively activates the translation
of other mRNA transcripts in the primitive streak and/or the
mid/hindbrain region. Using a computational approach for
predicting possible target genes of Grsf1, we have screened the
genes expressed at late gastrulation stage according to our
U74A Affymetrix wild-type data set. From 4694 annotated 5′
UTRs in the ENSEMBL database, we found 386 non-
redundant genes with at least one high-affinity Grsf1 consensus
binding site (5′-AGGGU-3′; see Table S3 in the supplementary
material). Interestingly, among these genes we found
developmental regulatory factor genes, such as T, Hoxb1,
Hoxb8 and Frzb1, which are co-expressed with Grsf1 at
gastrulation stage. We also found genes regulating cell
proliferation, such as p53, cyclin B1, cyclin A2 and Cdk2, and
genes regulating apoptosis, Bcl2 and Bax, as candidate Grsf1
target genes. In-depth analysis of these potential target genes

Fig. 6. Fragilis2-silenced embryos mimic the somite phenotype
of the β-catenin mutants. (A,B,D) Embryos are depicted in a
dorsal view; anterior is up. Comparison of wild-type and
Fragilis2-silenced embryos at E8.75 (A) and E8.5 (B)
demonstrates abnormal development in the posterior region,
formation of a large allantois (al), a kinked neural tube and
abnormal somite formation (magnified in b′ and b′′).
(C) Comparison of Hematoxylin and Eosin-stained frontal
sections of wild-type and Fragilis2-silenced embryos at E8.5.
(D) Tissue non-specific alkaline phosphatase (AP) staining to
detect primordial germ-cell (PGC) formation at head-fold stage.
Embryos are depicted in a posterior view, focusing on the
embryonic-extraembryonic border. (E) Whole-mount in situ
analysis of wild-type and Fragilis2-silenced embryos with the
indicated probes at the 2- to 3-somite stage (upper panels;
posterior view, posterior is up) and the 9- to 10-somite stage
(lower panel; dorsal view, posterior is down). T and Tbx6 are
normally expressed in Fragilis2-silenced embryos at 2-3 somite
stage, but expression is slightly reduced at the 9- to 10-somite
stage in the tailbud region. In wild-type embryos, PAPC is
expressed in two presomitic stripes (s0 and s-1). At the 2- to 3-
somite stage, only one presomitic stripe is clearly visible in
knock-down mutants, and PAPC expression further diminishes
at the 9- to 10-somite stage.
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will be required to dissect the mechanisms by which Grsf1
regulates mid/hindbrain development, posterior elongation and
axial mesoderm specification.

Importantly, the observed Grsf1 knock-down phenotypes
remarkably recapitulate distinct aspects of the CKO mutant
phenotype and other Wnt pathway mutants (Lickert et al.,
2002; McMahon and Bradley, 1990; Thomas and Capecchi,
1990; Brault et al., 2001), suggesting that Grsf1 is a crucial
mediator of the Wnt/β-catenin signaling cascade.
Interestingly, the lack of T expression in the anterior primitive
streak of Grsf1 knock-down embryos is comparable to lack of
T expression in Wnt3a mutants (Yamaguchi et al., 1999),
offering an explanation for the axis truncation in both mutants.
The normal expression of the Wnt/β-catenin target genes,
Cdx1 and Grsf1, in Grsf1 knock-down embryos suggests that
Grsf1 acts downstream of the Wnt/β-catenin signaling
pathway selectively on target mRNAs and is not involved in
signal transduction, e.g. by stabilizing components of the
pathway. This might also be the case for mid/hindbrain
development, where Grsf1 is necessary for maintaining Fgf8
and Gbx2 expression, two factors important for the
establishment of the mid/hindbrain boundary. The comparison
of putative mRNA targets of the RNA-binding factor Grsf1
(see Table S3 in the supplementary material) with all the
deregulated genes from the β-catenin target gene screen (Table
S1 in supplementary material) revealed several potentially co-
regulated transcripts (see Table S4 supplementary material),
which might explain similarities in the Grsf1 and CKO mutant
phenotypes.

Fragilis2 is expressed in the primitive streak, including the
base of the allantois, where the PGCs are localized at late
gastrulation stage, and in the paraxial and lateral mesoderm, as
well as in the first forming somites at E8.5. Studies in the
immune system suggest a role for Fragilis2 (human orthologs
Leu13/9-27/IFITM1) as part of a transmembrane multiprotein
signaling complex implicated in inhibition of cell proliferation
and homotypic cell adhesion (Knight et al., 1985; Deblandre
et al., 1995; Sato et al., 1997). Histological analysis of
Fragilis2-silenced embryos revealed a defect in
epithelialization of the somites, consistent with a function in
homotypic cell adhesion. Additionally, marker gene analysis
revealed that Fragilis2 knock-down embryos show reduced
expression of PAPC, a gene implicated in somite
epithelialization, and reduced expression of the paraxial
mesoderm markers T and Tbx6 at tailbud stage. These
phenotypes are very similar to the paraxial mesoderm and
somite segmentation defects seen in several different Wnt
mutants (Lickert et al., 2002; Takada et al., 1994; Galceran et
al., 1999; Aulehla et al., 2003; Galceran et al., 2004; Hofmann
et al., 2004), thus it seems likely that Fragilis2 is a crucial
downstream mediator of the Wnt/β-catenin signaling cascade
in these processes, mediating homotypic cell adhesion.

By using RNAi-mediated gene functional studies in ES cell-
derived embryos, we have shown that it is possible to rapidly
evaluate the relative importance of putative target genes of
developmental pathways identified from expression profiling
of mutant versus wild-type embryos. The potential for parallel
functional analyses of several candidate genes in a relatively
high throughput manner is an important component of
genome-wide approaches to developmental genomics in the
mouse.
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Table S1. Filtered list of 262 upregulated and 77 downregulated genes across all three Affymetrix MGU74v2
GeneChips

AFFYID NAME Mut-wt Mut-het

93133_at Cluster Incl U70859:Mus musculus cationic amino acid transporter (CAT3) mRNA, complete cds
/cds=(273,2129) /gb=U70859 /gi=1575775 /ug=Mm.5140 /len=2371

1.6 1.4

161626_f_at Cluster Incl AV028204:AV028204 Mus musculus cDNA /clone=1300018L03 /clone_end=3  /gb=AV028204
/gi=4807814 /ug=Mm.69193 /len=266 /NOTE=replacement for probe set(s) 96991_f_at on MG-U74A

1.1 1.4

102764_at Cluster Incl M36387:Tumor rejection antigen P1A /cds=(271,945) /gb=M36387 /gi=202143 /ug=Mm.1297
/len=1174

0.8 1.4

102220_at Cluster Incl AB017360:Mus musculus UTF1 gene, complete cds /cds=(0,1019) /gb=AB017360 /gi=5672601
/ug=Mm.10205 /len=1020

1.7 1.3

100009_r_at Cluster Incl X94127:SRY-box containing gene 2 /cds=(0,959) /gb=X94127 /gi=1209429 /ug=Mm.4541 /len=960 1.3 1.3

103776_at Cluster Incl AA597222:vo28b03.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1051181 /clone_end=5
/gb=AA597222 /gi=2412657 /ug=Mm.24822 /len=277

1 1.3

100078_at Cluster Incl M64248:Mouse apolipoprotein A-IV (apoa-A) mRNA, complete cds /cds=(92,1267) /gb=M64248
/gi=191884 /ug=Mm.4533 /len=1427

1 1.3

161361_s_at Cluster Incl AV213431:AV213431 Mus musculus cDNA, 3  end /clone=2410127L14 /clone_end=3
/gb=AV213431 /gi=6154654 /ug=Mm.59362 /len=356 /NOTE=replacement for probe set(s) 94653_at on MG-
U74A

0.6 1.3

93573_at Cluster Incl V00835:Metallothionein 1 /cds=(0,185) /gb=V00835 /gi=53247 /ug=Mm.2041 /len=186 1.1 1.2

95000_g_at Cluster Incl AJ010338:Mus Musculus mRNA for hypothetical protein /cds=(8,1273) /gb=AJ010338 /gi=3724121
/ug=Mm.2735 /len=1739

0.7 1.2

96047_at Cluster Incl U63146:Mus musculus retinol binding protein (RBP) mRNA, complete cds /cds=(0,605)
/gb=U63146 /gi=1515449 /ug=Mm.2605 /len=606

1 1.1

95518_at Cluster Incl AW122893:UI-M-BH2.1-apa-d-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apa-d-
07-0-UI /clone_end=3  /gb=AW122893 /gi=6098423 /ug=Mm.25311 /len=217

0.8 1.1

92550_at Cluster Incl M36120:Keratin complex 1, acidic, gene 19 /cds=(0,1211) /gb=M36120 /gi=198583 /ug=Mm.1012
/len=1212

0.8 1.1

161906_f_at Cluster Incl AV113045:AV113045 Mus musculus cDNA /clone=2610018I11 /clone_end=3  /gb=AV113045
/gi=5267125 /ug=Mm.75972 /len=247 /NOTE=replacement for probe set(s) 98695_f_at on MG-U74A

2 1

93568_i_at Cluster Incl AI853444:UI-M-BH0-ajy-d-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajy-d-09-0-
UI /clone_end=3  /gb=AI853444 /gi=5497350 /ug=Mm.204 /len=363

0.9 1

96094_at Cluster Incl U79573:Mus musculus apolipoprotein A-I gene, complete cds /cds=(0,791) /gb=U79573
/gi=2145136 /ug=Mm.26743 /len=792

0.9 0.9

93840_at Cluster Incl AA655303:vq85e06.s1 Mus musculus cDNA, 5  end /clone=IMAGE-1109122 /clone_end=5
/gb=AA655303 /gi=2591457 /ug=Mm.2161 /len=292

0.9 0.9

92633_at Cluster Incl AJ242663:Mus musculus mRNA for cathepsin Z precursor (ctsZ gene) /cds=(104,1024)
/gb=AJ242663 /gi=5019547 /ug=Mm.115 /len=1291

0.9 0.9

93626_at Cluster Incl AF103875:Mus musculus placenta-specific ATP-binding cassette transporter (Abcp) mRNA, partial
cds /cds=(0,443) /gb=AF103875 /gi=4185797 /ug=Mm.7458 /len=502

0.7 0.9

93261_at Cluster Incl AJ000990:Mus musculus mRNA for legumain /cds=(94,1401) /gb=AJ000990 /gi=3676226
/ug=Mm.17185 /len=1889

0.6 0.9

97160_at Cluster Incl X04017:Mouse mRNA for cysteine-rich glycoprotein SPARC /cds=(89,997) /gb=X04017 /gi=54168
/ug=Mm.35439 /len=2079

0.5 0.9

99475_at Cluster Incl U88327:Mus musculus suppressor of cytokine signalling-2 (SOCS-2) mRNA, complete cds
/cds=(222,818) /gb=U88327 /gi=2245385 /ug=Mm.4132 /len=1121

1.1 0.8

104585_at Cluster Incl AI316546:uj98c03.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1957924 /clone_end=5
/gb=AI316546 /gi=4031813 /ug=Mm.23982 /len=490

1 0.8

101561_at Cluster Incl K02236:Metallothionein 2 /cds=(0,185) /gb=K02236 /gi=199131 /ug=Mm.89170 /len=186 1 0.8

96134_at Cluster Incl AA755260:vp92b12.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1092191 /clone_end=5
/gb=AA755260 /gi=2802458 /ug=Mm.28147 /len=205

1 0.8

98042_at Cluster Incl AW049787:UI-M-BH1-anm-e-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-anm-e-
03-0-UI /clone_end=3  /gb=AW049787 /gi=5910316 /ug=Mm.34126 /len=434

0.9 0.8

160249_at Cluster Incl U44426:Tumor protein D52 /cds=(21,578) /gb=U44426 /gi=1469925 /ug=Mm.2777 /len=2033
/NOTE=replacement for probe set(s) 97225_at on MG-U74A

0.8 0.8

97887_at Cluster Incl Z22216:Apolipoprotein CII /cds=(0,293) /gb=Z22216 /gi=296375 /ug=Mm.28394 /len=294 0.8 0.8

100479_at Cluster Incl AA756653:vv58e04.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1226622 /clone_end=5
/gb=AA756653 /gi=2803851 /ug=Mm.5001 /len=393

0.7 0.8

94834_at Cluster Incl U06119:Cathepsin H /cds=(47,1048) /gb=U06119 /gi=454100 /ug=Mm.2277 /len=1381 0.7 0.8

95465_s_at Cluster Incl AI849587:UI-M-AH1-agr-e-02-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH1-agr-e-02-0-
UI /clone_end=3  /gb=AI849587 /gi=5493493 /ug=Mm.24750 /len=310

0.7 0.8

102418_at Cluster Incl AA793009:vp54g03.r1 Mus musculus cDNA, 3  end /clone=IMAGE-1080532 /clone_end=3
/gb=AA793009 /gi=2855964 /ug=Mm.12669 /len=341

1.8 0.7

101368_at Cluster Incl M32484:Placentae and embryos oncofetal gene /cds=(106,738) /gb=M32484 /gi=200286
/ug=Mm.6923 /len=853

1 0.7

97518_at Cluster Incl D29016:Mouse mRNA for squalene synthase /cds=(20,1270) /gb=D29016 /gi=468456 /ug=Mm.3204
/len=1634

0.8 0.7

101676_at Cluster Incl U13705:Glutathione peroxidase 3 /cds=(16,696) /gb=U13705 /gi=536927 /ug=Mm.7156 /len=1415 0.7 0.7

93543_f_at Cluster Incl J03952:Mouse, glutathione transferase GT8.7 mRNA, complete cds /cds=(12,668) /gb=J03952
/gi=193687 /ug=Mm.2011 /len=1018

0.7 0.7
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93569_f_at Cluster Incl AI853444:UI-M-BH0-ajy-d-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajy-d-09-0-
UI /clone_end=3  /gb=AI853444 /gi=5497350 /ug=Mm.204 /len=363

0.6 0.7

98045_s_at Cluster Incl U18869:Mus musculus mitogen-responsive 96 kDa phosphoprotein p96 mRNA, alternatively spliced
p67 mRNA, and alternatively spliced p93 mRNA, complete cds /cds=(216,2516) /gb=U18869 /gi=1176369
/ug=Mm.34248 /len=3347

0.6 0.7

94831_at Cluster Incl M65270:Mouse cathepsin B gene /cds=(25,1044) /gb=M65270 /gi=309151 /ug=Mm.22753
/len=1848

0.6 0.7

99561_f_at Cluster Incl AF087825:Mus musculus claudin-7 mRNA, complete cds /cds=(0,635) /gb=AF087825 /gi=4191357
/ug=Mm.42189 /len=636

0.6 0.7

160493_at Cluster Incl D16432:Cd63 antigen /cds=(54,770) /gb=D16432 /gi=484052 /ug=Mm.4426 /len=878
/NOTE=replacement for probe set(s) 100045_at on MG-U74A

0.5 0.7

97444_at Cluster Incl AI844520:UI-M-AJ1-ahf-a-08-0-UI.s2 Mus musculus cDNA, 3  end /clone=UI-M-AJ1-ahf-a-08-0-
UI /clone_end=3  /gb=AI844520 /gi=5488426 /ug=Mm.30241 /len=491

0.9 0.6

99535_at Cluster Incl AW047630:UI-M-BH1-akm-g-06-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-akm-g-
06-0-UI /clone_end=3  /gb=AW047630 /gi=5908159 /ug=Mm.42187 /len=385

0.8 0.6

95350_at Cluster Incl D00073:Transthyretin /cds=(26,469) /gb=D00073 /gi=220561 /ug=Mm.2108 /len=680 0.8 0.6

103357_at Cluster Incl X15684:Solute carrier family 2 (facilitated glucose transporter), member 2 /cds=(63,1634)
/gb=X15684 /gi=51090 /ug=Mm.18443 /len=2491

0.7 0.6

93785_at Cluster Incl M64782:Mouse folate-binding protein 1 (FBP1) mRNA, complete cds /cds=(59,826) /gb=M64782
/gi=193227 /ug=Mm.2135 /len=979

0.7 0.6

104717_at Cluster Incl AI848330:UI-M-AH1-ago-b-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH1-ago-b-10-
0-UI /clone_end=3  /gb=AI848330 /gi=5492236 /ug=Mm.24505 /len=456

0.6 0.6

103818_at Cluster Incl AJ012754:Mus musculus mRNA for glycoprotein-associated amino acid transporter y+LAT1a
/cds=(257,1789) /gb=AJ012754 /gi=3970790 /ug=Mm.20906 /len=2158

0.6 0.6

101019_at Cluster Incl U74683:Cathepsin C /cds=(67,1455) /gb=U74683 /gi=2145015 /ug=Mm.684 /len=1767 0.6 0.6

98627_at Cluster Incl X81580:Insulin-like growth factor binding protein 2 /cds=(71,988) /gb=X81580 /gi=550378
/ug=Mm.38748 /len=1310

0.6 0.6

97132_at Cluster Incl AA189890:mu55b11.r1 Mus musculus cDNA, 5  end /clone=IMAGE-643293 /clone_end=5
/gb=AA189890 /gi=1776532 /ug=Mm.34876 /len=344

0.6 0.6

101106_at Cluster Incl AI853331:UI-M-BH0-air-a-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-air-a-07-0-
UI /clone_end=3  /gb=AI853331 /gi=5497237 /ug=Mm.7514 /len=347

0.5 0.6

99133_at Cluster Incl X14309:Antigen identified by monoclonal antibodies 4F2 /cds=(92,1672) /gb=X14309 /gi=49749
/ug=Mm.4114 /len=1828

0.5 0.6

101963_at Cluster Incl X06086:Cathepsin L /cds=(68,1072) /gb=X06086 /gi=53046 /ug=Mm.930 /len=1374 0.5 0.6

100499_at Cluster Incl D29797:Mouse mRNA for syntaxin 3A, complete cds /cds=(103,972) /gb=D29797 /gi=924267
/ug=Mm.5122 /len=1073

1.1 0.5

97819_at Cluster Incl AI843119:UI-M-AK1-aes-f-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AK1-aes-f-05-0-
UI /clone_end=3  /gb=AI843119 /gi=5477332 /ug=Mm.282 /len=199

0.9 0.5

104343_f_at Cluster Incl AI845798:UI-M-AQ1-aeb-h-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AQ1-aeb-h-07-
0-UI /clone_end=3  /gb=AI845798 /gi=5489704 /ug=Mm.22526 /len=184

0.6 0.5

104554_at Cluster Incl L25674:Mus musculus ear-2 transcription factor mRNA, complete cds /cds=(113,1282) /gb=L25674
/gi=409757 /ug=Mm.2376 /len=1643

0.6 0.5

101926_at Cluster Incl L41495:Mus musculus protein-serine/threonine kinase (pim-2) mRNA, complete cds
/cds=UNKNOWN /gb=L41495 /gi=765065 /ug=Mm.932 /len=2039

0.6 0.5

161050_at Cluster Incl AI504506:vo06h07.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1040701 /clone_end=3
/gb=AI504506 /gi=4402357 /ug=Mm.4868 /len=187 /NOTE=replacement for probe set(s) 92928_at on MG-
U74A

0.6 0.5

103888_at Cluster Incl AA636171:vn15d02.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1021251 /clone_end=5
/gb=AA636171 /gi=2559950 /ug=Mm.21285 /len=392

0.5 0.5

101451_at Cluster Incl AF038939:Mus musculus zinc finger protein (Peg3) mRNA, complete cds /cds=(13,4728)
/gb=AF038939 /gi=2791677 /ug=Mm.7952 /len=5560

-0.5 -0.6

98330_at Cluster Incl D70849:Zinc finger protein of the cerebellum 3 /cds=(538,1938) /gb=D70849 /gi=1345414
/ug=Mm.4265 /len=3509

-0.8 -0.7

96684_at Cluster Incl AI846123:UI-M-AN1-afj-a-11-0-UI.s2 Mus musculus cDNA, 3  end /clone=UI-M-AN1-afj-a-11-0-
UI /clone_end=3  /gb=AI846123 /gi=5490029 /ug=Mm.27453 /len=341

-0.8 -0.7

104548_at Cluster Incl Y15443:Mus musculus mRNA for 50C15 protein /cds=(20,454) /gb=Y15443 /gi=2624230
/ug=Mm.23697 /len=721

-0.9 -0.8

99034_at Cluster Incl Y15001:Mus musculus mRNA for iroquois homeobox protein 3 /cds=(0,1523) /gb=Y15001
/gi=2765437 /ug=Mm.39039 /len=1937

-1 -0.9

98817_at Cluster Incl Z29532:M.musculus mRNA for follistatin /cds=(0,1031) /gb=Z29532 /gi=488368 /ug=Mm.4913
/len=1123

-0.6 -1

104716_at Cluster Incl X60367:Retinol binding protein 1, cellular /cds=UNKNOWN /gb=X60367 /gi=50547 /ug=Mm.2450
/len=2633

-1 -1

93941_at Cluster Incl X51683:Brachyury /cds=(108,1418) /gb=X51683 /gi=55053 /ug=Mm.913 /len=2046 -1.4 -1.4

92931_at Cluster Incl X80903:Delta-like 1 homolog (Drosophila) /cds=(13,2181) /gb=X80903 /gi=806569 /ug=Mm.4875
/len=2857

-2 -1.5

97386_at Cluster Incl AI853294:UI-M-BH0-ajl-f-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajl-f-03-0-UI
/clone_end=3  /gb=AI853294 /gi=5497200 /ug=Mm.29789 /len=413

-1.5 -1.6

160254_at Cluster Incl AW123191:UI-M-BH2.1-apg-b-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apg-b-
09-0-UI /clone_end=3  /gb=AW123191 /gi=6098761 /ug=Mm.27846 /len=339 /NOTE=replacement for probe
set(s) 97245_at on MG-U74A

-1.6 -1.7



3

93611_at Cluster Incl U57331:T-box 6 /cds=(24,1646) /gb=U57331 /gi=1620601 /ug=Mm.727 /len=1712 -1.6 -1.8

93888_at Cluster Incl X53063:Homeo box B1 /cds=(95,988) /gb=X53063 /gi=51398 /ug=Mm.890 /len=1526 -1.7 -1.8

102667_at Cluster Incl X56842:Wingless-related MMTV integration site 3A /cds=(128,1186) /gb=X56842 /gi=55433
/ug=Mm.1367 /len=2814

-2.9 -3.2

98028_at Cluster Incl M63649:Twist gene homolog, (Drosophila) /cds=(166,786) /gb=M63649 /gi=202243 /ug=Mm.3280
/len=1485

-3.2 -3.6

94200_at Cluster Incl Z48800:Gastrulation brain homeobox 2 /cds=(421,1467) /gb=Z48800 /gi=755766 /ug=Mm.1306
/len=2126

-5.4 -4.4

95297_at Cluster Incl M22115:Homeo box A1 /cds=(80,1075) /gb=M22115 /gi=193047 /ug=Mm.197 /len=2216 -5.1 -4.5

103477_at Cluster Incl M80463:Caudal type homeo box 1 /cds=(0,578) /gb=M80463 /gi=402307 /ug=Mm.21968 /len=579 -4.2 -4.9

96038_at Cluster Incl AI840339:UI-M-AJ0-abd-g-01-0-UI.s2 Mus musculus cDNA, 3  end /clone=UI-M-AJ0-abd-g-01-0-
UI /clone_end=3  /gb=AI840339 /gi=5474552 /ug=Mm.2587 /len=497

1 3.2

95954_at Cluster Incl AA437728:vd19h10.s1 Mus musculus cDNA, 5  end /clone=IMAGE-793027 /clone_end=5
/gb=AA437728 /gi=2142642 /ug=Mm.24927 /len=159

0.9 3.2

160401_r_at Cluster Incl AI931748:ul65b03.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2135405 /clone_end=3
/gb=AI931748 /gi=5668233 /ug=Mm.30266 /len=519 /NOTE=replacement for probe set(s) 97457_at on MG-
U74A

1.9 3

103795_f_at Cluster Incl AA986114:uc81h03.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1432085 /clone_end=3
/gb=AA986114 /gi=3167989 /ug=Mm.24982 /len=580

1.2 2.9

95511_at Cluster Incl X69902:Integrin alpha 6 /cds=(181,3402) /gb=X69902 /gi=408127 /ug=Mm.25232 /len=3756 0.9 2.9

104419_at Cluster Incl AI132380:ue24a03.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1481260 /clone_end=3
/gb=AI132380 /gi=3602396 /ug=Mm.28928 /len=441

0.7 2.9

96868_at Cluster Incl AI196896:ui55b05.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1886289 /clone_end=5
/gb=AI196896 /gi=3749502 /ug=Mm.30063 /len=1011

0.5 2.7

103806_at Cluster Incl AF064984:Low density lipoprotein-related protein 5 /cds=(112,4956) /gb=AF064984 /gi=3641528
/ug=Mm.20876 /len=5119

0.5 2.4

102959_at Cluster Incl U61363:Mus musculus groucho-related gene 4 protein (Grg4) mRNA, partial cds /cds=(0,1733)
/gb=U61363 /gi=4028901 /ug=Mm.17915 /len=1930

0.6 2.2

92430_at Cluster Incl AW045710:UI-M-BH1-akq-e-01-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-akq-e-01-
0-UI /clone_end=3  /gb=AW045710 /gi=5906239 /ug=Mm.4152 /len=446

1.1 1.6

102232_at Cluster Incl AI850740:UI-M-BG1-ail-g-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BG1-ail-g-10-0-
UI /clone_end=3  /gb=AI850740 /gi=5494646 /ug=Mm.1040 /len=404

0.6 1.3

97317_at Cluster Incl AW122933:UI-M-BH2.1-apa-h-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apa-h-
09-0-UI /clone_end=3  /gb=AW122933 /gi=6098463 /ug=Mm.28107 /len=399

1.5 1.2

98000_at Cluster Incl J04634:Lymphocyte antigen 64 /cds=(194,1915) /gb=J04634 /gi=191943 /ug=Mm.3177 /len=2111 1.1 1.1

160369_at Cluster Incl AI849109:UI-M-AH1-agw-h-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH1-agw-h-03-
0-UI /clone_end=3  /gb=AI849109 /gi=5493015 /ug=Mm.29921 /len=374 /NOTE=replacement for probe set(s)
96312_at on MG-U74A

0.7 1.1

99378_f_at Cluster Incl M18837:Mouse MHC class I Q4 beta-2-microglobulin (Qb-1) gene, complete cds /cds=(0,980)
/gb=M18837 /gi=199323 /ug=Mm.56926 /len=981

0.6 1.1

104210_at Cluster Incl AI839082:UI-M-AK0-adi-f-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AK0-adi-f-03-0-
UI /clone_end=3  /gb=AI839082 /gi=5473295 /ug=Mm.2775 /len=212

1 1

103868_at Cluster Incl AA681274:vr76e12.s1 Mus musculus cDNA, 5  end /clone=IMAGE-1134670 /clone_end=5
/gb=AA681274 /gi=2663414 /ug=Mm.21138 /len=412

0.7 0.9

103502_at Cluster Incl AA866768:ud07g06.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1434490 /clone_end=5
/gb=AA866768 /gi=2962213 /ug=Mm.22367 /len=376

0.6 0.9

99501_at Cluster Incl AA882416:vx44e09.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1278088 /clone_end=5
/gb=AA882416 /gi=2991527 /ug=Mm.41684 /len=571

0.5 0.9

95661_at Cluster Incl L08115:CD9 antigen /cds=(54,734) /gb=L08115 /gi=388911 /ug=Mm.2956 /len=1130 0.5 0.9

96771_at Cluster Incl AI006228:ua88d09.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1364561 /clone_end=5
/gb=AI006228 /gi=3215837 /ug=Mm.29023 /len=382

1 0.8

100095_at Cluster Incl U37799:Scavenger receptor class B1 /cds=(50,1579) /gb=U37799 /gi=1167551 /ug=Mm.4603
/len=1785

0.9 0.8

95702_at Cluster Incl AI461803:uc43c04.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1400742 /clone_end=3
/gb=AI461803 /gi=4315833 /ug=Mm.29697 /len=481

1.2 0.7

104714_at Cluster Incl AW125299:UI-M-BH2.1-apy-c-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apy-c-
05-0-UI /clone_end=3  /gb=AW125299 /gi=6100829 /ug=Mm.24477 /len=374

0.6 0.7

103716_at Cluster Incl AI851218:UI-M-BH0-ajx-g-06-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajx-g-06-0-
UI /clone_end=3  /gb=AI851218 /gi=5495124 /ug=Mm.24160 /len=306

0.6 0.7

103377_at Cluster Incl AW259788:um81b12.y1 Mus musculus cDNA, 5  end /clone=IMAGE-2317727 /clone_end=5
/gb=AW259788 /gi=6632769 /ug=Mm.18600 /len=507

0.5 0.7

162245_f_at Cluster Incl AV332872:AV332872 Mus musculus cDNA, 3  end /clone=6330539N18 /clone_end=3
/gb=AV332872 /gi=6372924 /ug=Mm.99066 /len=268 /NOTE=replacement for probe set(s) 100253_f_at on MG-
U74A

1.2 0.6

92644_s_at Cluster Incl M12848:Mouse myb proto-oncogene mRNA encoding 71 kd myb protein, complete cds
/cds=(161,2071) /gb=M12848 /gi=199934 /ug=Mm.1202 /len=3310

1 0.6

93953_at Cluster Incl D89871:Mus musculus mRNA for serine protease, complete cds /cds=(244,2529) /gb=D89871
/gi=2696702 /ug=Mm.9431 /len=2614

0.7 0.6

102235_at Cluster Incl X13945:Lung carcinoma myc related oncogene 1 /cds=(0,1106) /gb=X13945 /gi=53287
/ug=Mm.1055 /len=3076

0.7 0.6
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97722_at Cluster Incl AA879709:vv97e03.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1230364 /clone_end=5
/gb=AA879709 /gi=2988692 /ug=Mm.39052 /len=404

0.5 0.6

94461_at Cluster Incl AI852144:UI-M-BH0-ajb-e-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajb-e-09-0-
UI /clone_end=3  /gb=AI852144 /gi=5496055 /ug=Mm.28830 /len=425

0.5 0.6

96491_at Cluster Incl AI035632:ue19f09.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1480841 /clone_end=3
/gb=AI035632 /gi=3259323 /ug=Mm.25185 /len=768

1.1 0.5

160904_at Cluster Incl AI841484:UI-M-AH0-acy-c-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH0-acy-c-05-0-
UI /clone_end=3  /gb=AI841484 /gi=5475697 /ug=Mm.5166 /len=412 /NOTE=replacement for probe set(s)
100506_at on MG-U74A

0.9 0.5

92699_at Cluster Incl AJ249198:Mus musculus mRNA for glycoprotein-associated amino acid transporter b0,+AT1
/cds=(326,1789) /gb=AJ249198 /gi=5824164 /ug=Mm.45874 /len=1930

0.7 0.5

103977_at Cluster Incl AF087644:Coagulation factor X /cds=(0,1445) /gb=AF087644 /gi=3641315 /ug=Mm.2578
/len=1486

0.7 0.5

96781_at Cluster Incl AI838293:UI-M-AO0-aby-c-04-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AO0-aby-c-04-
0-UI /clone_end=3  /gb=AI838293 /gi=5472506 /ug=Mm.29072 /len=310

0.6 0.5

99591_i_at Cluster Incl AB030505:Mus musculus mRNA for UBE-1c1, UBE-1c2, UBE-1c3, complete cds
/cds=UNKNOWN /gb=AB030505 /gi=5668736 /ug=Mm.42795 /len=4190

0.6 0.5

96269_at Cluster Incl AA716963:vu69f10.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1196683 /clone_end=5
/gb=AA716963 /gi=2729237 /ug=Mm.29847 /len=273

0.5 0.5

102370_at Cluster Incl AA822174:vp36a09.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1078744 /clone_end=5
/gb=AA822174 /gi=2892042 /ug=Mm.1187 /len=329

0.5 0.5

103665_at Cluster Incl AW122523:UI-M-BH2.2-aox-b-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.2-aox-b-
05-0-UI /clone_end=3  /gb=AW122523 /gi=6098047 /ug=Mm.20697 /len=423

0.5 0.5

97013_f_at Cluster Incl AW046124:UI-M-BH1-alf-e-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-alf-e-03-0-
UI /clone_end=3  /gb=AW046124 /gi=5906653 /ug=Mm.88950 /len=249

0.5 0.5

100600_at Cluster Incl M58661:CD24a antigen /cds=(72,302) /gb=M58661 /gi=198985 /ug=Mm.6417 /len=1800 -0.5 -0.5

100407_at Cluster Incl L38580:Galanin /cds=(0,374) /gb=L38580 /gi=927115 /ug=Mm.4655 /len=553 -0.5 -0.5

95016_at Cluster Incl D50086:Mouse mRNA for neuropilin, complete cds /cds=(347,3118) /gb=D50086 /gi=1783300
/ug=Mm.27448 /len=3652

-0.5 -0.5

101001_at Cluster Incl AI647612:uk41h01.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1971601 /clone_end=3
/gb=AI647612 /gi=4726290 /ug=Mm.6766 /len=524

-0.7 -0.5

103628_at Cluster Incl D16503:Lymphoid enhancer binding factor 1 /cds=(1804,2658) /gb=D16503 /gi=391762
/ug=Mm.2029 /len=2740

-0.5 -0.6

94449_at Cluster Incl AI854522:UI-M-BH0-ajj-d-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajj-d-05-0-
UI /clone_end=3  /gb=AI854522 /gi=5498428 /ug=Mm.28785 /len=358

-0.5 -0.6

97509_f_at Cluster Incl U22324:Mus musculus fibroblast growth factor receptor-1 mRNA, long isoform precursor, complete
cds /cds=(57,2525) /gb=U22324 /gi=722340 /ug=Mm.3157 /len=2526

-0.6 -0.6

97520_s_at Cluster Incl X83569:Neuronatin /cds=(66,230) /gb=X83569 /gi=619499 /ug=Mm.3210 /len=1102 -0.7 -0.6

101973_at Cluster Incl Y15163:Mus musculus mRNA for mrg1 protein /cds=(219,1028) /gb=Y15163 /gi=3059126
/ug=Mm.9524 /len=1943

-0.7 -0.7

100403_at Cluster Incl AA839903:vw65f04.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1259839 /clone_end=5
/gb=AA839903 /gi=2916497 /ug=Mm.46514 /len=250

-0.8 -0.7

92997_g_at Cluster Incl D49473:SRY-box containing gene 17 /cds=(642,1517) /gb=D49473 /gi=1487865 /ug=Mm.5080
/len=1984

-0.8 -0.7

98419_at Cluster Incl Z15103:Mesenchyme homeobox 1 /cds=UNKNOWN /gb=Z15103 /gi=57939 /ug=Mm.3404
/len=2182

-1 -0.7

98852_at Cluster Incl X97581:M.musculus mRNA for spalt transcription factor /cds=(0,3972) /gb=X97581 /gi=1296844
/ug=Mm.5089 /len=4126

-0.6 -0.8

102833_at Cluster Incl AW046220:UI-M-BH1-akw-h-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-akw-h-
08-0-UI /clone_end=3  /gb=AW046220 /gi=5906749 /ug=Mm.14547 /len=383

-0.7 -0.8

100127_at Cluster Incl M35523:Cellular retinoic acid binding protein II /cds=(115,531) /gb=M35523 /gi=192705
/ug=Mm.4757 /len=868

-0.8 -0.8

97497_at Cluster Incl Z11886:Notch gene homolog 1, (Drosophila) /cds=(78,7673) /gb=Z11886 /gi=288502
/ug=Mm.31255 /len=8064

-1.3 -0.8

93724_at Cluster Incl AI596034:uk22a01.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1969704 /clone_end=3
/gb=AI596034 /gi=4605082 /ug=Mm.86922 /len=516

-0.5 -0.9

94400_at Cluster Incl AI843094:UI-M-AK1-aes-c-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AK1-aes-c-08-0-
UI /clone_end=3  /gb=AI843094 /gi=5477307 /ug=Mm.25783 /len=349

-0.6 -0.9

97977_at Cluster Incl AA645293:vs81a07.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1152660 /clone_end=5
/gb=AA645293 /gi=2571722 /ug=Mm.3116 /len=276

-0.9 -0.9

99086_g_at Cluster Incl AI021421:ub12a08.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1366742 /clone_end=5
/gb=AI021421 /gi=3235757 /ug=Mm.38976 /len=470

-1.3 -0.9

94036_at Cluster Incl AI844806:UI-M-AH1-agx-b-02-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH1-agx-b-02-
0-UI /clone_end=3  /gb=AI844806 /gi=5488712 /ug=Mm.21921 /len=404

-0.6 -1

104672_at Cluster Incl U68058:Secreted frizzled-related sequence protein 3 /cds=(12,983) /gb=U68058 /gi=1688096
/ug=Mm.3246 /len=2176

-1.1 -1

98831_at Cluster Incl L13204:HNF-3/forkhead homolog 4 /cds=(153,1418) /gb=L13204 /gi=550487 /ug=Mm.4985
/len=2427

-1.2 -1

98427_s_at Cluster Incl M57999:Nuclear factor of kappa light chain gene enhancer in B-cells 1, p105 /cds=(291,3206)
/gb=M57999 /gi=201931 /ug=Mm.3420 /len=3892

-1.3 -1.1

94117_f_at Cluster Incl AF026465:Putative neuronal cell adhesion molecule /cds=(226,2607) /gb=AF026465 /gi=3068591
/ug=Mm.10689 /len=3146

-1.2 -1.2
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98108_at Cluster Incl X15789:Murine CRABP mRNA for cellular retinoic acid binding protein /cds=(0,413) /gb=X15789
/gi=49659 /ug=Mm.34797 /len=647

-1.5 -1.3

94813_at Cluster Incl X65128:Growth arrest specific 1 /cds=(424,1578) /gb=X65128 /gi=51045 /ug=Mm.22701 /len=2961 -1 -1.4

103460_at Cluster Incl AI849939:UI-M-BG0-ahz-g-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BG0-ahz-g-03-0-
UI /clone_end=3  /gb=AI849939 /gi=5493845 /ug=Mm.21697 /len=440

-1.9 -1.5

99390_at Cluster Incl M89798:Wingless-related MMTV integration site 5A /cds=(550,1689) /gb=M89798 /gi=202403
/ug=Mm.56963 /len=1690

-1.6 -1.8

102755_at Cluster Incl AB016496:Mus musculus mRNA for intelectin, complete cds /cds=(79,1020) /gb=AB016496
/gi=3357908 /ug=Mm.12924 /len=1178

-2.8 -2.8

99361_at Cluster Incl Z68889:M.musculus mRNA for wnt-8D protein /cds=(56,1120) /gb=Z68889 /gi=1419029
/ug=Mm.558 /len=1747

-2.4 -3

97742_s_at Cluster Incl D12483:Fibroblast growth factor 8 /cds=(199,1005) /gb=D12483 /gi=220326 /ug=Mm.4012
/len=1178

1.7 4

162276_i_at Cluster Incl AV367855:AV367855 Mus musculus cDNA, 3  end /clone=8430438I18 /clone_end=3
/gb=AV367855 /gi=6415502 /ug=Mm.99631 /len=198 /NOTE=replacement for probe set(s) 100646_f_at on MG-
U74A

1.8 1.5

97413_at Cluster Incl AI121305:uc30b06.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1399475 /clone_end=5
/gb=AI121305 /gi=3521629 /ug=Mm.29959 /len=358

3 0.7

160702_at Cluster Incl AA791885:vs54g07.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1150140 /clone_end=5
/gb=AA791885 /gi=2854840 /ug=Mm.23713 /len=390 /NOTE=replacement for probe set(s) 104552_at on MG-
U74A

0.5 0.6

96841_at Cluster Incl AW046627:UI-M-BH1-ald-c-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-ald-c-09-
0-UI /clone_end=3  /gb=AW046627 /gi=5907156 /ug=Mm.30018 /len=268

0.5 0.5

129147_r_at Cluster Incl AI931796:ul66a05.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2135504 /clone_end=3
/gb=AI931796 /gi=5668281 /ug=Mm.19539 /len=263

0.9 0.7

130491_at Cluster Incl AI853281:UI-M-BH0-ajl-e-01-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajl-e-01-0-
UI /clone_end=3  /gb=AI853281 /gi=5497187 /ug=Mm.41901 /len=353

0.6 1

130494_f_at Cluster Incl AI891509:ul59e01.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2123352 /clone_end=3
/gb=AI891509 /gi=5597411 /ug=Mm.41961 /len=504

0.5 0.5

131000_f_at Cluster Incl AI154242:ud30f03.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1447421 /clone_end=5
/gb=AI154242 /gi=3682711 /ug=Mm.28880 /len=389

0.8 0.8

131216_f_at Cluster Incl AI463306:vw61a06.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1248274 /clone_end=3
/gb=AI463306 /gi=4317336 /ug=Mm.23689 /len=455

1.2 0.7

138014_at Cluster Incl AI846692:UI-M-AN1-afi-f-02-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AN1-afi-f-02-0-
UI /clone_end=3  /gb=AI846692 /gi=5490598 /ug=Mm.39488 /len=257

1.2 0.9

141090_f_at Cluster Incl AA725961:vu85f09.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1198217 /clone_end=5
/gb=AA725961 /gi=2743668 /ug=Mm.76286 /len=287

0.6 0.7

165449_f_at Cluster Incl AI848527:UI-M-AP1-agf-e-12-0-UI.s2 Mus musculus cDNA, 3  end /clone=UI-M-AP1-agf-e-12-0-
UI /clone_end=3  /gb=AI848527 /gi=5492433 /ug=Mm.32920 /len=387 /NOTE=replacement for probe set(s)
132394_f_at on MG-U74C

0.5 0.7

165599_at Cluster Incl AW060997:UI-M-BH1-amn-d-02-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-amn-d-
02-0-UI /clone_end=3  /gb=AW060997 /gi=6008748 /ug=Mm.23587 /len=260 /NOTE=replacement for probe
set(s) 131211_i_at, 131212_r_at on MG-U74C

0.6 0.5

165601_f_at Cluster Incl AA021940:mh83d03.r1 Mus musculus cDNA, 5  end /clone=IMAGE-457541 /clone_end=5
/gb=AA021940 /gi=1485705 /ug=Mm.23666 /len=424 /NOTE=replacement for probe set(s) 131215_f_at on MG-
U74C

0.9 0.9

165656_i_at Cluster Incl AI448522:mp66c10.x1 Mus musculus cDNA, 3  end /clone=IMAGE-574194 /clone_end=3
/gb=AI448522 /gi=4283309 /ug=Mm.32022 /len=168 /NOTE=replacement for probe set(s) 130984_r_at on MG-
U74C

0.9 0.9

165677_at Cluster Incl AI876331:uk59h01.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1973329 /clone_end=5
/gb=AI876331 /gi=5550380 /ug=Mm.33150 /len=306 /NOTE=replacement for probe set(s) 130944_at on MG-
U74C

0.5 0.5

165695_at Cluster Incl AI527248:uj50e02.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1923386 /clone_end=3
/gb=AI527248 /gi=4441383 /ug=Mm.33803 /len=540 /NOTE=replacement for probe set(s) 130906_at on MG-
U74C

0.7 0.9

165915_i_at Cluster Incl AV228304:AV228304 Mus musculus cDNA, 3  end /clone=4432415C24 /clone_end=3
/gb=AV228304 /gi=6180823 /ug=Mm.46240 /len=277 /NOTE=replacement for probe set(s) 130223_r_at on MG-
U74C

0.7 0.5

166226_f_at Cluster Incl AV225951:AV225951 Mus musculus cDNA, 3  end /clone=3830432J18 /clone_end=3
/gb=AV225951 /gi=6177266 /ug=Mm.77420 /len=236 /NOTE=replacement for probe set(s) 128528_f_at on MG-
U74C

0.5 0.9

166567_f_at Cluster Incl AV150568:AV150568 Mus musculus cDNA /clone=2900006M09 /clone_end=3  /gb=AV150568
/gi=5355774 /ug=Mm.100399 /len=270 /NOTE=replacement for probe set(s) 128980_f_at on MG-U74C

-0.8 -0.7

167118_f_at Cluster Incl AV020777:AV020777 Mus musculus cDNA /clone=1190020D07 /clone_end=3  /gb=AV020777
/gi=4797769 /ug=Mm.45800 /len=198 /NOTE=replacement for probe set(s) 140018_s_at on MG-U74C

0.5 0.6

167188_at Cluster Incl AA673840:vo82f02.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1065627 /clone_end=5
/gb=AA673840 /gi=2647122 /ug=Mm.45996 /len=498 /NOTE=replacement for probe set(s) 140217_at on MG-
U74C

0.8 0.8

167192_at Cluster Incl AW215882:up02f02.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2650875 /clone_end=3
/gb=AW215882 /gi=6526585 /ug=Mm.46043 /len=228 /NOTE=replacement for probe set(s) 140223_at on MG-
U74C

0.5 0.6

167479_at Cluster Incl AW124333:UI-M-BH2.1-apq-f-04-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apq-f-
04-0-UI /clone_end=3  /gb=AW124333 /gi=6099863 /ug=Mm.63694 /len=224 /NOTE=replacement for probe

0.9 1.3
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set(s) 140668_at on MG-U74C

167965_f_at Cluster Incl AV370033:AV370033 Mus musculus cDNA, 3  end /clone=9030206H02 /clone_end=3
/gb=AV370033 /gi=6417680 /ug=Mm.85143 /len=247 /NOTE=replacement for probe set(s) 133630_r_at on MG-
U74C

0.8 0.6

168454_f_at Cluster Incl AV164866:AV164866 Mus musculus cDNA /clone=3110030E14 /clone_end=3  /gb=AV164866
/gi=5371303 /ug=Mm.95688 /len=301 /NOTE=replacement for probe set(s) 135506_f_at, 135507_r_at on MG-
U74C

0.6 0.6

170064_f_at Cluster Incl AV305824:AV305824 Mus musculus cDNA, 3  end /clone=5730533E06 /clone_end=3
/gb=AV305824 /gi=6338338 /ug=Mm.74027 /len=320 /NOTE=replacement for probe set(s) 131025_f_at on MG-
U74C

0.5 0.6

170808_s_at Cluster Incl AV333550:AV333550 Mus musculus cDNA, 3  end /clone=6330548H01 /clone_end=3
/gb=AV333550 /gi=6373602 /ug=Mm.97546 /len=325 /NOTE=replacement for probe set(s) 132606_at on MG-
U74C

0.6 0.5

129046_f_at Cluster Incl AA118152:mn11b12.r1 Mus musculus cDNA, 5  end /clone=IMAGE-537599 /clone_end=5
/gb=AA118152 /gi=1673183 /ug=Mm.12130 /len=184

0.5 1.1

129297_at Cluster Incl AA265229:mu66d04.r1 Mus musculus cDNA, 5  end /clone=IMAGE-644359 /clone_end=5
/gb=AA265229 /gi=1901439 /ug=Mm.24297 /len=415

0.5 1.3

133204_at Cluster Incl AU044066:AU044066 Mus musculus cDNA, 3  end /clone=J0914D09 /clone_end=3
/gb=AU044066 /gi=3979541 /ug=Mm.17774 /len=419

0.9 2.5

136134_at Cluster Incl AI836316:UI-M-AQ0-aac-h-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AQ0-aac-h-07-0-
UI /clone_end=3  /gb=AI836316 /gi=5470524 /ug=Mm.35216 /len=418

0.6 1.2

165792_at Cluster Incl AI957090:ul75a07.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2136372 /clone_end=3
/gb=AI957090 /gi=5749799 /ug=Mm.42174 /len=479 /NOTE=replacement for probe set(s) 130497_at on MG-
U74C

0.9 1.1

128830_r_at Cluster Incl AA672352:vk91a11.s1 Mus musculus cDNA, 5  end /clone=IMAGE-962012 /clone_end=5
/gb=AA672352 /gi=2644569 /ug=Mm.100122 /len=143

3.1 3.4

129326_at Cluster Incl AI605536:vo35e07.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1051908 /clone_end=3
/gb=AI605536 /gi=4614703 /ug=Mm.24820 /len=234

2.6 1.3

129347_at Cluster Incl AI591631:vt35h03.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1165109 /clone_end=3
/gb=AI591631 /gi=4600679 /ug=Mm.25234 /len=239

2.8 2.1

129928_f_at Cluster Incl AW214436:uo48b10.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2645755 /clone_end=3
/gb=AW214436 /gi=6520959 /ug=Mm.89542 /len=620

1 0.8

130779_f_at Cluster Incl AI552636:vx31g10.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1276866 /clone_end=3
/gb=AI552636 /gi=4484999 /ug=Mm.34872 /len=365

0.9 1.6

130994_at Cluster Incl AW124327:UI-M-BH2.1-apq-e-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apq-e-
10-0-UI /clone_end=3  /gb=AW124327 /gi=6099857 /ug=Mm.28417 /len=239

3 1.7

132361_at Cluster Incl AI642127:uc46b09.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1401017 /clone_end=3
/gb=AI642127 /gi=4720602 /ug=Mm.45147 /len=618

0.6 0.9

132794_at Cluster Incl AI593288:vu15g03.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1180756 /clone_end=3
/gb=AI593288 /gi=4602336 /ug=Mm.80567 /len=461

3.3 0.9

133037_at Cluster Incl AI196550:ui65c04.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1887270 /clone_end=3
/gb=AI196550 /gi=3749156 /ug=Mm.17489 /len=457

2.8 1.3

133830_at Cluster Incl AI428510:mo37e12.x1 Mus musculus cDNA, 3  end /clone=IMAGE-555790 /clone_end=3
/gb=AI428510 /gi=4274436 /ug=Mm.27109 /len=467

0.6 1.1

134223_at Cluster Incl AI647230:vn60a10.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1025562 /clone_end=5
/gb=AI647230 /gi=4725705 /ug=Mm.31085 /len=319

2.5 3.3

134260_at Cluster Incl AI549876:vw97d02.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1262883 /clone_end=3
/gb=AI549876 /gi=4482239 /ug=Mm.35154 /len=452

2.8 2.7

134932_at Cluster Incl AI592958:vu88e03.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1209244 /clone_end=3
/gb=AI592958 /gi=4602006 /ug=Mm.87358 /len=449

0.5 0.5

135278_at Cluster Incl AI852823:UI-M-BH0-ajk-a-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajk-a-05-0-
UI /clone_end=3  /gb=AI852823 /gi=5496729 /ug=Mm.39241 /len=433

0.8 4

135760_at Cluster Incl AI852713:UI-M-BH0-aji-f-04-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-aji-f-04-0-UI
/clone_end=3  /gb=AI852713 /gi=5496619 /ug=Mm.39664 /len=408

1.2 2.1

136554_r_at Cluster Incl AI505113:vq69b08.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1107543 /clone_end=3
/gb=AI505113 /gi=4402964 /ug=Mm.35709 /len=165

0.6 1.9

136630_i_at Cluster Incl AI596386:vj55e07.x1 Mus musculus cDNA, 3  end /clone=IMAGE-932964 /clone_end=3
/gb=AI596386 /gi=4605434 /ug=Mm.36568 /len=226

0.6 1.2

137047_at Cluster Incl AI607298:uc40a04.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1400430 /clone_end=3
/gb=AI607298 /gi=4616465 /ug=Mm.37249 /len=532

0.9 1.2

138408_at Cluster Incl AW124077:UI-M-BH2.1-apn-g-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apn-g-
07-0-UI /clone_end=3  /gb=AW124077 /gi=6099607 /ug=Mm.65393 /len=433

1.6 3.1

139602_at Cluster Incl AI649058:uk34f12.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1970927 /clone_end=3
/gb=AI649058 /gi=4729892 /ug=Mm.49585 /len=563

0.7 1.9

140759_at Cluster Incl AI646554:vv55e10.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1226346 /clone_end=3
/gb=AI646554 /gi=4725029 /ug=Mm.66314 /len=180

0.7 1.4

141010_at Cluster Incl AI643790:vi45f06.x1 Mus musculus cDNA, 3  end /clone=IMAGE-906755 /clone_end=3
/gb=AI643790 /gi=4722265 /ug=Mm.74094 /len=156

-2.1 -2

165460_at Cluster Incl AI853126:UI-M-BH0-ajf-e-12-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ajf-e-12-0-
UI /clone_end=3  /gb=AI853126 /gi=5497032 /ug=Mm.39303 /len=293 /NOTE=replacement for probe set(s)
132371_at on MG-U74C

1.9 3.6

165637_i_at Cluster Incl AI591601:vt45d09.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1166033 /clone_end=3
/gb=AI591601 /gi=4600649 /ug=Mm.28769 /len=559 /NOTE=replacement for probe set(s) 130996_at on MG-

4.6 4.4
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U74C

165641_at Cluster Incl AW122960:UI-M-BH2.1-aoz-g-01-0-UI.s2 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-aoz-g-
01-0-UI /clone_end=3  /gb=AW122960 /gi=6098490 /ug=Mm.30820 /len=633 /NOTE=replacement for probe
set(s) 131009_at on MG-U74C

1.5 1.3

165935_at Cluster Incl AV062770:AV062770 Mus musculus cDNA /clone=2010004G12 /clone_end=3  /gb=AV062770
/gi=5182598 /ug=Mm.46323 /len=272 /NOTE=replacement for probe set(s) 130201_at on MG-U74C

2.4 1.1

165956_f_at Cluster Incl AV076385:AV076385 Mus musculus cDNA /clone=2210017P08 /clone_end=3  /gb=AV076385
/gi=5196213 /ug=Mm.46390 /len=339 /NOTE=replacement for probe set(s) 130056_f_at on MG-U74C

4.4 0.8

166030_i_at Cluster Incl AV269998:AV269998 Mus musculus cDNA, 3  end /clone=4930546J23 /clone_end=3
/gb=AV269998 /gi=6258035 /ug=Mm.50649 /len=231 /NOTE=replacement for probe set(s) 129811_f_at on MG-
U74C

2 5.3

166437_f_at Cluster Incl AV318471:AV318471 Mus musculus cDNA, 3  end /clone=5932402C16 /clone_end=3
/gb=AV318471 /gi=6283888 /ug=Mm.94758 /len=302 /NOTE=replacement for probe set(s) 128806_at on MG-
U74C

3.4 3.3

166740_at Cluster Incl AA624602:vn82g09.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1038496 /clone_end=5
/gb=AA624602 /gi=2528478 /ug=Mm.34419 /len=334 /NOTE=replacement for probe set(s) 135689_at on MG-
U74C

0.5 3

167004_r_at Cluster Incl AI558098:vw66d04.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1259911 /clone_end=3
/gb=AI558098 /gi=4508336 /ug=Mm.45448 /len=395 /NOTE=replacement for probe set(s) 139756_f_at,
139757_r_at on MG-U74C

3.5 4

167216_f_at Cluster Incl AV023830:AV023830 Mus musculus cDNA /clone=1190033O23 /clone_end=3  /gb=AV023830
/gi=4800822 /ug=Mm.46211 /len=273 /NOTE=replacement for probe set(s) 140252_f_at on MG-U74C

1.1 0.7

167237_f_at Cluster Incl AV066368:AV066368 Mus musculus cDNA /clone=2010109A18 /clone_end=3  /gb=AV066368
/gi=5186196 /ug=Mm.46351 /len=291 /NOTE=replacement for probe set(s) 140274_f_at on MG-U74C

0.6 0.9

167608_f_at Cluster Incl AV235587:AV235587 Mus musculus cDNA, 3  end /clone=4732405J01 /clone_end=3
/gb=AV235587 /gi=6188100 /ug=Mm.71217 /len=266 /NOTE=replacement for probe set(s) 140910_f_at on MG-
U74C

1.1 1.4

167758_at Cluster Incl AI644260:vv85d02.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1229187 /clone_end=3
/gb=AI644260 /gi=4722735 /ug=Mm.77756 /len=289 /NOTE=replacement for probe set(s) 141178_at on MG-
U74C

0.5 0.7

167843_f_at Cluster Incl AV321065:AV321065 Mus musculus cDNA, 3  end /clone=6030430K23 /clone_end=3
/gb=AV321065 /gi=6290898 /ug=Mm.80771 /len=244 /NOTE=replacement for probe set(s) 133069_f_at on MG-
U74C

0.5 0.6

167853_f_at Cluster Incl AV062553:AV062553 Mus musculus cDNA /clone=2010003L07 /clone_end=3  /gb=AV062553
/gi=5182381 /ug=Mm.81318 /len=271 /NOTE=replacement for probe set(s) 133083_f_at on MG-U74C

0.6 0.8

168371_f_at Cluster Incl AV254276:AV254276 Mus musculus cDNA, 3  end /clone=4921508O09 /clone_end=3
/gb=AV254276 /gi=6241735 /ug=Mm.89140 /len=212 /NOTE=replacement for probe set(s) 135345_f_at on MG-
U74C

0.6 0.8

168398_f_at Cluster Incl AV266989:AV266989 Mus musculus cDNA, 3  end /clone=4930522F01 /clone_end=3
/gb=AV266989 /gi=6255026 /ug=Mm.91434 /len=204 /NOTE=replacement for probe set(s) 135420_f_at on MG-
U74C

1.2 1

168426_f_at Cluster Incl AV376588:AV376588 Mus musculus cDNA, 3  end /clone=9130211I04 /clone_end=3
/gb=AV376588 /gi=6424235 /ug=Mm.94255 /len=243 /NOTE=replacement for probe set(s) 135466_f_at on MG-
U74C

2.7 3.6

168503_at Cluster Incl AV379925:AV379925 Mus musculus cDNA, 3  end /clone=9230016F10 /clone_end=3
/gb=AV379925 /gi=6428934 /ug=Mm.98504 /len=234 /NOTE=replacement for probe set(s) 135821_at on MG-
U74C

4.6 2.7

168542_f_at Cluster Incl AV357712:AV357712 Mus musculus cDNA, 3  end /clone=7420408E21 /clone_end=3
/gb=AV357712 /gi=6404714 /ug=Mm.99369 /len=246 /NOTE=replacement for probe set(s) 135880_f_at on MG-
U74C

2 2.8

170625_i_at Cluster Incl AV309412:AV309412 Mus musculus cDNA, 3  end /clone=5730581I16 /clone_end=3
/gb=AV309412 /gi=6362447 /ug=Mm.95740 /len=342 /NOTE=replacement for probe set(s) 132247_at on MG-
U74C

4.7 0.5

171194_at Cluster Incl AV122288:AV122288 Mus musculus cDNA /clone=2610524A15 /clone_end=3  /gb=AV122288
/gi=5308015 /ug=Mm.48061 /len=295 /NOTE=replacement for probe set(s) 139066_at on MG-U74C

1.4 3.5

130826_at Cluster Incl AU019726:AU019726 Mus musculus cDNA, 3  end /clone=J0521F07 /clone_end=3  /gb=AU019726
/gi=3375310 /ug=Mm.26180 /len=586

-3 -4.1

131812_at Cluster Incl AW060633:UI-M-BH1-anq-h-06-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-anq-h-06-
0-UI /clone_end=3  /gb=AW060633 /gi=6008384 /ug=Mm.76676 /len=431

-3.4 -2.9

135746_at Cluster Incl AI850592:UI-M-BG1-aij-h-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BG1-aij-h-08-0-
UI /clone_end=3  /gb=AI850592 /gi=5494498 /ug=Mm.39635 /len=385

-3.8 -0.9

104990_at Cluster Incl AA681392:vr41c07.s1 Mus musculus cDNA, 5  end /clone=IMAGE-1123212 /clone_end=5
/gb=AA681392 /gi=2663532 /ug=Mm.34340 /len=440

1.1 0.7

105008_at Cluster Incl AI563638:vx97c09.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1293904 /clone_end=3
/gb=AI563638 /gi=4522095 /ug=Mm.34550 /len=181

1.3 3.2

105198_at Cluster Incl AA839576:vw97a03.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1262860 /clone_end=5
/gb=AA839576 /gi=2915671 /ug=Mm.35591 /len=330

1.6 1.5

105273_at Cluster Incl AI854883:UI-M-BH0-akb-f-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-akb-f-10-0-
UI /clone_end=3  /gb=AI854883 /gi=5498789 /ug=Mm.36537 /len=461

0.7 3.3

106064_at Cluster Incl AA920012:vz25b08.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1327479 /clone_end=5
/gb=AA920012 /gi=3066791 /ug=Mm.22538 /len=387

0.5 0.5

106196_at Cluster Incl AW060432:UI-M-BH1-anj-d-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-anj-d-10-
0-UI /clone_end=3  /gb=AW060432 /gi=6008183 /ug=Mm.22817 /len=423

0.5 1
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106204_at Cluster Incl AI957179:ul76e06.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2136514 /clone_end=3
/gb=AI957179 /gi=5749888 /ug=Mm.22983 /len=536

0.5 0.5

106292_at Cluster Incl AW123279:UI-M-BH2.1-apg-f-11-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apg-f-
11-0-UI /clone_end=3  /gb=AW123279 /gi=6098809 /ug=Mm.24020 /len=495

0.6 1.4

106294_at Cluster Incl AI834916:UI-M-AN1-afe-f-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AN1-afe-f-08-0-
UI /clone_end=3  /gb=AI834916 /gi=5469129 /ug=Mm.24036 /len=326

0.5 0.6

106475_at Cluster Incl AI852981:UI-M-BH0-aiz-h-11-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-aiz-h-11-0-
UI /clone_end=3  /gb=AI852981 /gi=5496887 /ug=Mm.41855 /len=385

0.6 0.7

106577_at Cluster Incl AI849498:UI-M-AH1-agt-d-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH1-agt-d-08-0-
UI /clone_end=3  /gb=AI849498 /gi=5493404 /ug=Mm.24329 /len=379

1.7 0.9

106615_at Cluster Incl AW208385:uo59g03.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2646868 /clone_end=3
/gb=AW208385 /gi=6514379 /ug=Mm.24624 /len=587

0.6 0.5

107154_f_at Cluster Incl AW215571:up06a03.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2651212 /clone_end=3
/gb=AW215571 /gi=6526247 /ug=Mm.89024 /len=333

0.5 2.5

107491_at Cluster Incl AW048191:UI-M-BH1-amc-e-02-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-amc-e-
02-0-UI /clone_end=3  /gb=AW048191 /gi=5908720 /ug=Mm.45111 /len=455

0.7 0.5

107498_at Cluster Incl AW047594:UI-M-BH1-akm-c-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-akm-c-
03-0-UI /clone_end=3  /gb=AW047594 /gi=5908123 /ug=Mm.45131 /len=439

1 0.8

107621_at Cluster Incl AA815487:vp20b09.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1069145 /clone_end=5
/gb=AA815487 /gi=2885083 /ug=Mm.27611 /len=389

3.8 0.5

108022_at Cluster Incl AI845954:UI-M-AK1-aex-h-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AK1-aex-h-05-
0-UI /clone_end=3  /gb=AI845954 /gi=5489860 /ug=Mm.27820 /len=317

0.5 0.5

108076_at Cluster Incl AI836801:UI-M-AJ0-abc-h-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AJ0-abc-h-05-0-
UI /clone_end=3  /gb=AI836801 /gi=5471014 /ug=Mm.28162 /len=292

0.7 0.6

108516_at Cluster Incl AI851393:UI-M-BH0-akh-h-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-akh-h-08-
0-UI /clone_end=3  /gb=AI851393 /gi=5495299 /ug=Mm.28435 /len=333

2.8 1

108780_at Cluster Incl AI845395:UI-M-AO1-aej-a-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AO1-aej-a-05-0-
UI /clone_end=3  /gb=AI845395 /gi=5489301 /ug=Mm.23265 /len=495

1 1.3

108784_at Cluster Incl AI427138:mn38e12.x1 Mus musculus cDNA, 3  end /clone=IMAGE-540238 /clone_end=3
/gb=AI427138 /gi=4273064 /ug=Mm.23282 /len=397

0.9 0.6

108848_g_at Cluster Incl AW261779:um92d07.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2332237 /clone_end=3
/gb=AW261779 /gi=6638592 /ug=Mm.65980 /len=494

0.5 0.6

109069_at Cluster Incl AI255982:ui76b01.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1888297 /clone_end=3
/gb=AI255982 /gi=3863507 /ug=Mm.28756 /len=484

0.8 0.8

109133_at Cluster Incl AW049475:UI-M-BH1-ams-f-06-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-ams-f-06-
0-UI /clone_end=3  /gb=AW049475 /gi=5910004 /ug=Mm.28993 /len=222

0.7 0.6

109167_at Cluster Incl AI466033:vw35b01.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1245769 /clone_end=5
/gb=AI466033 /gi=4320063 /ug=Mm.29148 /len=292

0.8 0.5

109332_at Cluster Incl AW046226:UI-M-BH1-ala-a-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-ala-a-07-0-
UI /clone_end=3  /gb=AW046226 /gi=5906755 /ug=Mm.23805 /len=430

0.5 0.8

109622_at Cluster Incl AI594717:vv12g06.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1211482 /clone_end=3
/gb=AI594717 /gi=4603765 /ug=Mm.62046 /len=446

0.5 0.7

110008_at Cluster Incl AW124842:UI-M-BH2.1-apk-f-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apk-f-
09-0-UI /clone_end=3  /gb=AW124842 /gi=6100372 /ug=Mm.25025 /len=506

0.5 0.6

110309_at Cluster Incl AW121524:UI-M-BH2.2-aop-c-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.2-aop-c-
10-0-UI /clone_end=3  /gb=AW121524 /gi=6096857 /ug=Mm.30208 /len=546

1.1 1.1

110446_at Cluster Incl AA684172:vm68b07.s1 Mus musculus cDNA, 5  end /clone=IMAGE-1003381 /clone_end=5
/gb=AA684172 /gi=2670758 /ug=Mm.25725 /len=290

0.5 3.6

110467_at Cluster Incl AI120654:ub71b06.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1383155 /clone_end=5
/gb=AI120654 /gi=3520978 /ug=Mm.25851 /len=487

0.8 0.5

110503_at Cluster Incl AI481152:vg87a11.x1 Mus musculus cDNA, 3  end /clone=IMAGE-872924 /clone_end=3
/gb=AI481152 /gi=4374378 /ug=Mm.26159 /len=401

0.5 0.9

111347_at Cluster Incl AI842321:UI-M-AM1-afz-b-04-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AM1-afz-b-04-
0-UI /clone_end=3  /gb=AI842321 /gi=5476499 /ug=Mm.34081 /len=361

1.7 0.9

111359_at Cluster Incl AW108291:um20f02.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2192859 /clone_end=3
/gb=AW108291 /gi=6079091 /ug=Mm.34119 /len=534

2.3 2.3

111494_at Cluster Incl AI553403:vw52e01.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1247448 /clone_end=3
/gb=AI553403 /gi=4485766 /ug=Mm.27419 /len=416

0.6 0.6

111529_at Cluster Incl AW048558:UI-M-BH1-alx-e-01-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-alx-e-01-
0-UI /clone_end=3  /gb=AW048558 /gi=5909087 /ug=Mm.27612 /len=396

1.1 0.7

112209_at Cluster Incl AW122818:UI-M-BH2.1-aoz-b-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-aoz-b-
10-0-UI /clone_end=3  /gb=AW122818 /gi=6098348 /ug=Mm.87253 /len=318

2.2 2.9

112373_at Cluster Incl AI840826:UI-M-AH0-adb-d-06-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH0-adb-d-06-
0-UI /clone_end=3  /gb=AI840826 /gi=5475039 /ug=Mm.38488 /len=363

0.6 0.7

112392_at Cluster Incl AI834768:UI-M-AM0-ads-b-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AM0-ads-b-05-
0-UI /clone_end=3  /gb=AI834768 /gi=5469001 /ug=Mm.38806 /len=320

0.7 3.7

112400_at Cluster Incl AW060912:UI-M-BH1-anv-c-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-anv-c-03-
0-UI /clone_end=3  /gb=AW060912 /gi=6008663 /ug=Mm.28607 /len=477

0.7 0.6

112405_at Cluster Incl AI557974:vw69e08.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1260230 /clone_end=3
/gb=AI557974 /gi=4508212 /ug=Mm.28632 /len=284

0.7 0.5

112445_at Cluster Incl AI156718:ue53g05.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1494872 /clone_end=5
/gb=AI156718 /gi=3685187 /ug=Mm.28937 /len=316

1.2 0.8
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112828_at Cluster Incl AW121214:UI-M-BH2.3-aok-d-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.3-aok-d-
07-0-UI /clone_end=3  /gb=AW121214 /gi=6096547 /ug=Mm.41032 /len=478

0.6 0.6

112922_i_at Cluster Incl AI173274:ue90g08.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1498430 /clone_end=3
/gb=AI173274 /gi=3720854 /ug=Mm.29644 /len=509

0.8 1.4

112955_at Cluster Incl AW122703:UI-M-BH2.2-aot-c-01-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.2-aot-c-
01-0-UI /clone_end=3  /gb=AW122703 /gi=6098233 /ug=Mm.29888 /len=466

0.9 0.7

113036_at Cluster Incl AW120709:UI-M-BH2.3-anz-e-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.3-anz-e-
08-0-UI /clone_end=3  /gb=AW120709 /gi=6096007 /ug=Mm.9868 /len=432

0.9 0.7

113265_at Cluster Incl AA840143:ud01f02.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1433883 /clone_end=5
/gb=AA840143 /gi=2915852 /ug=Mm.30607 /len=394

0.5 3.8

113314_at Cluster Incl AI840767:UI-M-AM0-adn-f-04-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AM0-adn-f-04-
0-UI /clone_end=3  /gb=AI840767 /gi=5474980 /ug=Mm.30794 /len=399

1 4.3

113431_at Cluster Incl AI121269:ue90f05.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1498401 /clone_end=5
/gb=AI121269 /gi=3521593 /ug=Mm.11226 /len=550

3 3.7

114032_f_at Cluster Incl AI843759:UI-M-AN1-afc-b-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AN1-afc-b-03-0-
UI /clone_end=3  /gb=AI843759 /gi=5477972 /ug=Mm.31827 /len=453

0.7 3.6

114629_at Cluster Incl AW124408:UI-M-BH2.1-ape-d-11-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-ape-d-
11-0-UI /clone_end=3  /gb=AW124408 /gi=6099938 /ug=Mm.85814 /len=212

0.5 0.6

114749_at Cluster Incl AW107659:um22d07.x1 Mus musculus cDNA, 3  end /clone=IMAGE-2225293 /clone_end=3
/gb=AW107659 /gi=6078459 /ug=Mm.33503 /len=593

0.5 0.8

114845_s_at Cluster Incl AI449745:mr67e01.x1 Mus musculus cDNA, 3  end /clone=IMAGE-602520 /clone_end=3
/gb=AI449745 /gi=4292152 /ug=Mm.34037 /len=482

1.1 1

115010_at Cluster Incl AI848157:UI-M-AH1-agq-b-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH1-agq-b-08-
0-UI /clone_end=3  /gb=AI848157 /gi=5492063 /ug=Mm.11186 /len=446

0.9 1.1

115062_at Cluster Incl AW122118:UI-M-BH2.2-aor-b-06-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.2-aor-b-
06-0-UI /clone_end=3  /gb=AW122118 /gi=6097537 /ug=Mm.12730 /len=391

0.5 1.2

115066_at Cluster Incl AI550177:mn21c02.y1 Mus musculus cDNA, 5  end /clone=IMAGE-538562 /clone_end=5
/gb=AI550177 /gi=4482540 /ug=Mm.12902 /len=588

1.1 0.6

115112_at Cluster Incl AW050362:UI-M-BH1-ang-e-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-ang-e-10-
0-UI /clone_end=3  /gb=AW050362 /gi=5910891 /ug=Mm.34129 /len=515

1.3 3.3

115347_at Cluster Incl AI639571:vv48b08.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1225623 /clone_end=3
/gb=AI639571 /gi=4702680 /ug=Mm.17643 /len=360

0.7 0.5

115752_at Cluster Incl AI837128:UI-M-AK0-adc-f-10-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AK0-adc-f-10-0-
UI /clone_end=3  /gb=AI837128 /gi=5471341 /ug=Mm.20703 /len=332

0.6 0.5

115792_at Cluster Incl AI510157:vy01c05.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1294184 /clone_end=5
/gb=AI510157 /gi=4409062 /ug=Mm.21630 /len=271

0.6 0.8

115820_at Cluster Incl AI852255:UI-M-BH0-aje-a-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-aje-a-09-0-
UI /clone_end=3  /gb=AI852255 /gi=5496161 /ug=Mm.34977 /len=365

0.8 0.6

116003_at Cluster Incl AI594591:vo08f12.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1040879 /clone_end=5
/gb=AI594591 /gi=4603639 /ug=Mm.31072 /len=409

0.5 0.9

116312_at Cluster Incl AW214291:uo45h06.x2 Mus musculus cDNA, 3  end /clone=IMAGE-2645531 /clone_end=3
/gb=AW214291 /gi=6520777 /ug=Mm.22496 /len=297

0.6 0.5

116418_at Cluster Incl AA839780:vw51e12.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1247374 /clone_end=5
/gb=AA839780 /gi=2916374 /ug=Mm.37829 /len=439

0.5 0.5

116635_at Cluster Incl AW061144:UI-M-BH1-anc-a-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-anc-a-09-
0-UI /clone_end=3  /gb=AW061144 /gi=6008895 /ug=Mm.38313 /len=459

0.8 0.8

116837_at Cluster Incl AI839054:UI-M-AK0-adi-b-04-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AK0-adi-b-04-0-
UI /clone_end=3  /gb=AI839054 /gi=5473262 /ug=Mm.38847 /len=413

0.5 1.2

162562_at Cluster Incl AI840292:UI-M-AH0-act-h-04-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AH0-act-h-04-0-
UI /clone_end=3  /gb=AI840292 /gi=5474505 /ug=Mm.18818 /len=359 /NOTE=replacement for probe set(s)
106038_at on MG-U74B

0.5 0.8

162607_i_at Cluster Incl AA655098:vq83g07.s1 Mus musculus cDNA, 5  end /clone=IMAGE-1108956 /clone_end=5
/gb=AA655098 /gi=2591252 /ug=Mm.24146 /len=344 /NOTE=replacement for probe set(s) 106307_r_at on MG-
U74B

1.1 0.6

162690_at Cluster Incl AW045453:UI-M-BH1-akr-h-02-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-akr-h-02-
0-UI /clone_end=3  /gb=AW045453 /gi=5906022 /ug=Mm.27628 /len=326 /NOTE=replacement for probe set(s)
107625_at on MG-U74B

0.9 0.7

162704_i_at Cluster Incl AW121177:UI-M-BH2.3-aok-a-04-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.3-aok-a-
04-0-UI /clone_end=3  /gb=AW121177 /gi=6096510 /ug=Mm.28122 /len=448 /NOTE=replacement for probe
set(s) 108063_at on MG-U74B

0.6 0.9

162728_at Cluster Incl AI854587:UI-M-BH0-ake-b-01-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-ake-b-01-0-
UI /clone_end=3  /gb=AI854587 /gi=5498493 /ug=Mm.28456 /len=464 /NOTE=replacement for probe set(s)
108522_at on MG-U74B

1.7 1.3

162843_at Cluster Incl AW124799:UI-M-BH2.1-apk-a-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-apk-a-
09-0-UI /clone_end=3  /gb=AW124799 /gi=6100329 /ug=Mm.34012 /len=438 /NOTE=replacement for probe
set(s) 111330_at on MG-U74B

0.5 0.5

162869_at Cluster Incl AI849131:UI-M-AJ1-agy-b-03-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AJ1-agy-b-03-0-
UI /clone_end=3  /gb=AI849131 /gi=5493037 /ug=Mm.34614 /len=393 /NOTE=replacement for probe set(s)
111803_at on MG-U74B

3 1

162929_at Cluster Incl AI843261:UI-M-AO1-aei-b-11-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AO1-aei-b-11-0-
UI /clone_end=3  /gb=AI843261 /gi=5477474 /ug=Mm.39487 /len=331 /NOTE=replacement for probe set(s)
112789_at on MG-U74B

1.2 0.6

163015_at Cluster Incl AA929443:vt30f05.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1164609 /clone_end=5
/gb AA929443 /gi 3078752 / g Mm 45844 /len 342 /NOTE replacement for probe set(s) 113929 at on MG

0.8 0.8
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/gb=AA929443 /gi=3078752 /ug=Mm.45844 /len=342 /NOTE=replacement for probe set(s) 113929_at on MG-
U74B

163262_at Cluster Incl AI316329:uj99c11.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1958036 /clone_end=5
/gb=AI316329 /gi=4031596 /ug=Mm.26162 /len=469 /NOTE=replacement for probe set(s) 110959_at on MG-
U74B

0.5 0.5

163489_at Cluster Incl AI536506:vp05h01.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1067761 /clone_end=5
/gb=AI536506 /gi=4450641 /ug=Mm.35290 /len=457 /NOTE=replacement for probe set(s) 115868_at on MG-
U74B

1 0.7

163626_at Cluster Incl AI845529:UI-M-AO1-aek-e-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AO1-aek-e-08-0-
UI /clone_end=3  /gb=AI845529 /gi=5489435 /ug=Mm.41519 /len=292 /NOTE=replacement for probe set(s)
117268_at on MG-U74B

0.5 1.1

164028_at Cluster Incl AI550146:mn15e06.y1 Mus musculus cDNA, 5  end /clone=IMAGE-538018 /clone_end=5
/gb=AI550146 /gi=4482509 /ug=Mm.89772 /len=435 /NOTE=replacement for probe set(s) 112717_at on MG-
U74B

0.7 0.6

164330_f_at Cluster Incl AV246750:AV246750 Mus musculus cDNA, 3  end /clone=4832417M20 /clone_end=3
/gb=AV246750 /gi=6234209 /ug=Mm.55261 /len=255 /NOTE=replacement for probe set(s) 112527_f_at on MG-
U74B

0.5 0.6

164467_f_at Cluster Incl AV214487:AV214487 Mus musculus cDNA, 3  end /clone=2410136N07 /clone_end=3
/gb=AV214487 /gi=6155333 /ug=Mm.59365 /len=212 /NOTE=replacement for probe set(s) 113390_f_at on MG-
U74B

1.8 0.8

164545_f_at Cluster Incl AV296659:AV296659 Mus musculus cDNA, 3  end /clone=5730442M11 /clone_end=3
/gb=AV296659 /gi=6328678 /ug=Mm.62763 /len=283 /NOTE=replacement for probe set(s) 106367_f_at on MG-
U74B

1 0.9

165359_f_at Cluster Incl AV028174:AV028174 Mus musculus cDNA /clone=1300018H13 /clone_end=3  /gb=AV028174
/gi=4807784 /ug=Mm.52431 /len=261 /NOTE=replacement for probe set(s) 110910_f_at on MG-U74B

1 1

106125_at Cluster Incl AI847472:UI-M-AI1-afs-e-09-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AI1-afs-e-09-0-UI
/clone_end=3  /gb=AI847472 /gi=5491378 /ug=Mm.41027 /len=481

-2.1 -0.7

106222_at Cluster Incl AW050335:UI-M-BH1-ang-c-02-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH1-ang-c-02-
0-UI /clone_end=3  /gb=AW050335 /gi=5910864 /ug=Mm.23314 /len=501

-0.8 -1

106927_at Cluster Incl AI882582:ub98b11.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1396509 /clone_end=5
/gb=AI882582 /gi=5567671 /ug=Mm.41857 /len=414

-1.5 -1.4

108488_at Cluster Incl AI838112:UI-M-AL0-abw-a-05-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AL0-abw-a-05-
0-UI /clone_end=3  /gb=AI838112 /gi=5472325 /ug=Mm.28315 /len=491

-1.4 -1.5

108614_f_at Cluster Incl AI845104:UI-M-BG0-ahs-a-02-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BG0-ahs-a-02-0-
UI /clone_end=3  /gb=AI845104 /gi=5489010 /ug=Mm.95694 /len=152

-1.1 -1

109689_at Cluster Incl AI115717:uc34e06.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1399906 /clone_end=5
/gb=AI115717 /gi=3516041 /ug=Mm.29368 /len=366

-0.6 -0.7

109748_at Cluster Incl AI852387:UI-M-BH0-aip-b-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-aip-b-07-0-
UI /clone_end=3  /gb=AI852387 /gi=5496333 /ug=Mm.29635 /len=378

-3.7 -1.8

110311_at Cluster Incl AW121466:UI-M-BH2.2-aon-f-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.2-aon-f-
08-0-UI /clone_end=3  /gb=AW121466 /gi=6096799 /ug=Mm.30219 /len=224

-2 -1.3

110859_at Cluster Incl AI851594:UI-M-BH0-aki-h-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-aki-h-07-0-
UI /clone_end=3  /gb=AI851594 /gi=5495500 /ug=Mm.33881 /len=531

-1.5 -0.7

113567_at Cluster Incl AI848066:UI-M-AP1-agk-a-08-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AP1-agk-a-08-0-
UI /clone_end=3  /gb=AI848066 /gi=5491972 /ug=Mm.41925 /len=320

-0.6 -1.2

114959_at Cluster Incl AI316880:ui35d02.y1 Mus musculus cDNA, 5  end /clone=IMAGE-1853283 /clone_end=5
/gb=AI316880 /gi=4032147 /ug=Mm.26923 /len=559

-5 -4.8

116273_at Cluster Incl AW123862:UI-M-BH2.1-app-c-06-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH2.1-app-c-
06-0-UI /clone_end=3  /gb=AW123862 /gi=6099392 /ug=Mm.31953 /len=451

-2.1 -1.7

116917_at Cluster Incl AI843367:UI-M-AQ1-adz-e-01-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AQ1-adz-e-01-0-
UI /clone_end=3  /gb=AI843367 /gi=5477580 /ug=Mm.39738 /len=320

-1.4 -0.7

162552_at Cluster Incl AI838713:UI-M-AO0-acf-a-07-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-AO0-acf-a-07-0-
UI /clone_end=3  /gb=AI838713 /gi=5472926 /ug=Mm.12715 /len=251 /NOTE=replacement for probe set(s)
106021_at on MG-U74B

-0.5 -0.6

163495_at Cluster Incl AA867621:vx12b01.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1264201 /clone_end=5
/gb=AA867621 /gi=2963066 /ug=Mm.35584 /len=381 /NOTE=replacement for probe set(s) 115905_at on MG-
U74B

-2.7 -3.3

163539_at Cluster Incl AA790688:vw18d01.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1244161 /clone_end=5
/gb=AA790688 /gi=2850808 /ug=Mm.38269 /len=145 /NOTE=replacement for probe set(s) 116622_at on MG-
U74B

-1 -1.3

163658_at Cluster Incl AI851180:UI-M-BH0-akg-g-11-0-UI.s1 Mus musculus cDNA, 3  end /clone=UI-M-BH0-akg-g-11-
0-UI /clone_end=3  /gb=AI851180 /gi=5495051 /ug=Mm.44182 /len=483 /NOTE=replacement for probe set(s)
106994_at on MG-U74B

-1.4 -0.6

163796_at Cluster Incl AI115603:uh87f01.r1 Mus musculus cDNA, 5  end /clone=IMAGE-1764697 /clone_end=5
/gb=AI115603 /gi=3515927 /ug=Mm.46662 /len=368 /NOTE=replacement for probe set(s) 108978_at on MG-
U74B

-0.6 -0.8

163901_at Cluster Incl AV229258:AV229258 Mus musculus cDNA, 3  end /clone=4631405N17 /clone_end=3
/gb=AV229258 /gi=6181774 /ug=Mm.73467 /len=245 /NOTE=replacement for probe set(s) 110244_at on MG-
U74B

-1.6 -1.5

163902_at Cluster Incl W84234:mf36f06.r1 Mus musculus cDNA, 5  end /clone=IMAGE-407171 /clone_end=5
/gb=W84234 /gi=1541218 /ug=Mm.73487 /len=486 /NOTE=replacement for probe set(s) 110245_at on MG-
U74B

-0.7 -0.7

164204_at Cluster Incl AI645728:vr78e08.x1 Mus musculus cDNA, 3  end /clone=IMAGE-1134854 /clone_end=3
/gb=AI645728 /gi=4724203 /ug=Mm.64913 /len=406 /NOTE=replacement for probe set(s) 108343_at on MG-

-1.7 -1.2
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U74B

164692_i_at Cluster Incl AV343909:AV343909 Mus musculus cDNA, 3  end /clone=6430540I04 /clone_end=3
/gb=AV343909 /gi=6384968 /ug=Mm.68548 /len=235 /NOTE=replacement for probe set(s) 106774_r_at on MG-
U74B

-0.7 -2.6

165336_f_at Cluster Incl AV324794:AV324794 Mus musculus cDNA, 3  end /clone=6230427O21 /clone_end=3
/gb=AV324794 /gi=6294711 /ug=Mm.51343 /len=226 /NOTE=replacement for probe set(s) 110886_at on MG-
U74B

-1.6 -2.6

Shown are the probe identification, sequence description and signal log2 ratio for both comparisons.
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Table S2. Comparison of expression profiles for homozygous null and
conditional β-catenin mutants

AffymetrixID Symbol β-cat 6.0 β-cat 6.5 CKO-wt CKO-het

94200_at Gbx2 1 0 –5.4 –4.4

94200_at Gbx2 –1.6 –2 –5.4 –4.4

95297_at Hoxa1 –1.2 1.3 –5.1 –4.5

114959_at C030045D06Rik –5 –4.8

103477_at Cdx1 1.3 –1 –4.2 –4.9

103477_at Cdx1 1.2 1 –4.2 –4.9

135746_at --- –3.8 –0.9

109748_at 5430401D19Rik –3.7 –1.8

131812_at Atp8a2 –3.4 –2.9

98028_at Twist1 –1.2 1.8 –3.2 –3.6

130826_at --- –3 –4.1

102667_at Wnt3a 1.1 –1.2 –2.9 –3.2

102755_at Itln –2.8 –2.8

163495_at Skp2 –2.7 –3.3

99361_at Wnt8a 1 –1 –2.4 –3

116273_at --- –2.1 –1.7

106125_at 2610024A01Rik –2.1 –0.7

141010_at Nkx1–2 –2.1 –2

92931_at Dll1 1.4 –3 –2 –1.5

110311_at Nkd1 –2 –1.3

103460_at 5830413E08Rik –1.1 1.1 –1.9 –1.5

164204_at AI427833 –1.7 –1.2

93888_at Hoxb1 2.1 1.2 –1.7 –1.8

93888_at Hoxb1 2.3 –1.8 –1.7 –1.8

165336_f_at --- –1.6 –2.6

163901_at 6030401B09Rik –1.6 –1.5

160254_at Mil2-pending –1.6 –1.7

93611_at Tbx6 1.2 1.1 –1.6 –1.8

99390_at Wnt5a 1 –1.2 –1.6 –1.8

97386_at 1110032O19Rik –1.4 –1.6 –1.5 –1.6

110859_at 1300010M03Rik –1.5 –0.7

98108_at Crabp1 –1.5 –2.6 –1.5 –1.3

98108_at Crabp1 1.6 1 –1.5 –1.3

98108_at Crabp1 1.2 1.8 –1.5 –1.3

106927_at Hoxb2 –1.5 –1.4

163658_at 6430704M03Rik –1.4 –0.6

116917_at LOC279653 –1.4 –0.7

108488_at Smarcd3 –1.4 –1.5

93941_at T –2.5 –4.6 –1.4 –1.4

98427_s_at Nfkb1 1.1 0 –1.3 –1.1

97497_at Notch1 –1.9 1.4 –1.3 –0.8

97497_at Notch1 1 –1.1 –1.3 –0.8

97497_at Notch1 1.4 –1.4 –1.3 –0.8

97497_at Notch1 –1.1 1.3 –1.3 –0.8

97497_at Notch1 –1.5 1.1 –1.3 –0.8

99086_g_at Usp3 –1.3 –0.9

98831_at Foxj1 1.2 –1.2 –1.2 –1

94117_f_at Punc –1.2 –1.2

108614_f_at 1110012O05Rik –1.1 –1
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104672_at Frzb 1.7 –4.3 –1.1 –1

163539_at --- –1 –1.3

94813_at Gas1 1.3 –1.2 –1 –1.4

99034_at Irx3 –1 –0.9

98419_at Meox1 1.1 1.3 –1 –0.7

104716_at Rbp1 1.3 1.2 –1 –1

97977_at BC019633 –1.1 –1.9 –0.9 –0.9

104548_at Phlda2 –2.1 –1.4 –0.9 –0.8

166567_f_at 2900027G03Rik –0.8 –0.7

106222_at AI447312 –0.8 –1

100127_at Crabp2 1.5 2.8 –0.8 –0.8

96684_at Grsf1 1.1 –1.2 –0.8 –0.7

100403_at Myl7 3.2 1.3 –0.8 –0.7

100403_at Myl7 1.5 –1.1 –0.8 –0.7

92997_g_at Sox17 –1 –2.2 –0.8 –0.7

98330_at Zic3 –1 –1.2 –0.8 –0.7

98330_at Zic3 –1.2 –1.2 –0.8 –0.7

98330_at Zic3 –1.1 –1.3 –0.8 –0.7

101001_at 5031439A09Rik 1.8 –2.1 –0.7 –0.5

101001_at 5031439A09Rik –1.2 –1.2 –0.7 –0.5

163902_at Apln –0.7 –0.7

102833_at Cbx2 0 1.3 –0.7 –0.8

101973_at Cited2 –0.7 –0.7

164692_i_at Gabarapl1 –0.7 –2.6

97520_s_at Nnat 1.3 1.1 –0.7 –0.6

94400_at 1110051M20Rik 1.1 –1.1 –0.6 –0.9

113567_at 1810034B16Rik –0.6 –1.2

109689_at Agtrl1 –0.6 –0.7

94036_at Cdc42ep4 –0.6 –1

163796_at Dact1 –0.6 –0.8

97509_f_at Fgfr1 1.1 1.2 –0.6 –0.6

97509_f_at Fgfr1 –1.1 1.5 –0.6 –0.6

98817_at Fst 1.2 –1.6 –0.6 –1

98852_at Sall3 1.5 –1.6 –0.6 –0.8

162552_at 2310016C16Rik –0.5 –0.6

100600_at Cd24a 1.3 –1.5 –0.5 –0.5

100600_at Cd24a 2.4 1.3 –0.5 –0.5

100407_at Gal 1.2 –1.2 –0.5 –0.5

100407_at Gal 1 –1.1 –0.5 –0.5

103628_at Lef1 1.2 –1 –0.5 –0.6

103628_at Lef1 1.1 –1.2 –0.5 –0.6

95016_at Nrp –1.5 1.4 –0.5 –0.5

94449_at Pcdhga12 1.1 1.1 –0.5 –0.6

94449_at Pcdhga12 –1.8 2 –0.5 –0.6

101451_at Peg3 1.5 1.1 –0.5 –0.6

93724_at Ror2 –0.5 –0.9

107154_f_at --- 0.5 2.5

108848_g_at --- 0.5 0.6

116418_at --- 0.5 0.5

129297_at --- 0.5 1.3

130494_f_at --- 0.5 0.5

134932_at --- 0.5 0.5
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167758_at --- 0.5 0.7

167843_f_at 1110051B16Rik 0.5 0.6

108022_at 1200002M06Rik 0.5 0.5

110503_at 1500009K05Rik 0.5 0.9

165677_at 1700011I11Rik 0.5 0.5

106204_at 1810013D05Rik 0.5 0.5

167192_at 2700083E18Rik 0.5 0.6

99501_at 3100002M17Rik –1 –1.2 0.5 0.9

99501_at 3100002M17Rik 1.1 –1.2 0.5 0.9

113265_at 5730455O13Rik 0.5 3.8

162843_at 5730469D23Rik 0.5 0.5

129046_f_at A330103N21Rik 0.5 1.1

106294_at AI642036 0.5 0.6

160702_at BC031468 0.5 0.6

164330_f_at Bcar1 0.5 0.6

110446_at C130034K06 0.5 3.6

160493_at Cd63 0.5 0.7

95661_at Cd9 1.2 1 0.5 0.9

163262_at Cldn6 0.5 0.5

101963_at Ctsl –2.2 –1.2 0.5 0.6

101963_at Ctsl 1.4 –1 0.5 0.6

101963_at Ctsl 1.1 1 0.5 0.6

101963_at Ctsl 1.2 –1 0.5 0.6

97013_f_at Cyba 0.5 0.5

166740_at D16Ium22e 0.5 3

103665_at Elovl6 –1.2 1.1 0.5 0.5

96868_at Fgb 0.5 2.7

101106_at G3bp2-pending 1.2 –1.3 0.5 0.6

114749_at Gpr23 0.5 0.8

106196_at Htf9c 0.5 1

96269_at Idi1 –1.1 1 0.5 0.5

166226_f_at Itm1 0.5 0.9

167118_f_at Jmj 0.5 0.6

114629_at Lbcl1 0.5 0.6

103377_at Lrp2 0.5 0.7

103806_at Lrp5 0.5 2.4

110008_at Mint-pending 0.5 0.6

116837_at Myo6 0.5 1.2

94461_at Pbef-pending –1.2 –1.2 0.5 0.6

94461_at Pbef-pending 0 –1.5 0.5 0.6

94461_at Pbef-pending –1.1 –1.1 0.5 0.6

96841_at Pim3 –1 1.2 0.5 0.5

96841_at Pim3 1.2 –1 0.5 0.5

96841_at Pim3 1.2 –1.1 0.5 0.5

96841_at Pim3 –1.3 –1.1 0.5 0.5

103888_at Rbpms 0.5 0.5

109332_at Rent1 0.5 0.8

102370_at Retsdr2-pending –1.1 –1.1 0.5 0.5

115062_at Rev1l 0.5 1.2

163626_at Rnasep1 0.5 1.1

162562_at Rnf128 0.5 0.8

109622_at Sh3bp4 0.5 0.7
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170064_f_at Slc2a3 0.5 0.6

116003_at Slc35e3 0.5 0.9

99133_at Slc3a2 –1.3 1.1 0.5 0.6

99133_at Slc3a2 1.1 1 0.5 0.6

99133_at Slc3a2 –1.3 1 0.5 0.6

99133_at Slc3a2 2.3 –1 0.5 0.6

99133_at Slc3a2 1.5 1.3 0.5 0.6

99133_at Slc3a2 –1.3 –1 0.5 0.6

97160_at Sparc 1.1 1.5 0.5 0.9

97160_at Sparc 1 1.4 0.5 0.9

97722_at Ssr1 1.5 –1.2 0.5 0.6

165449_f_at Ube2j1 0.5 0.7

106064_at Zdhhc12 0.5 0.5

136554_r_at --- 0.6 1.9

141090_f_at --- 0.6 0.7

161050_at --- 0.6 0.5

168454_f_at --- 0.6 0.6

162704_i_at 0610030G03Rik 0.6 0.9

167853_f_at 1110023P21Rik 0.6 0.8

106475_at 1810060K07Rik 0.6 0.7

132361_at 2210411K11Rik 0.6 0.9

111494_at 2310020P08Rik 0.6 0.6

167237_f_at 2510027N19Rik 0.6 0.9

93569_f_at 2610042L04Rik 2.8 1.2 0.6 0.7

133830_at 2810004A10Rik 0.6 1.1

136134_at 2810403A07Rik 0.6 1.2

102232_at 4833420E20Rik 1 –1.1 0.6 1.3

115752_at 6030443O07Rik 0.6 0.5

103716_at 6430546F08Rik –1.2 –1.5 0.6 0.7

115792_at 9830148O20Rik 0.6 0.8

106615_at AA407558 0.6 0.5

104714_at AA959601 –1 –1.4 0.6 0.7

96781_at AL023001 1.2 –1.1 0.6 0.5

130491_at Amn 0.6 1

106292_at Bcl11a 0.6 1.4

99561_f_at Cldn7 0.6 0.7

94831_at Ctsb –1.6 –1.2 0.6 0.7

94831_at Ctsb –1.4 –1.5 0.6 0.7

94831_at Ctsb 1 –1.4 0.6 0.7

94831_at Ctsb –1.1 1.9 0.6 0.7

94831_at Ctsb –1.7 1.3 0.6 0.7

101019_at Ctsc 1.1 –1.1 0.6 0.6

101019_at Ctsc 1.3 –1 0.6 0.6

104717_at D5Ertd689e 1.5 –1.8 0.6 0.6

170808_s_at D6Wsu176e 0.6 0.5

98045_s_at Dab2 –1.2 –1 0.6 0.7

136630_i_at F11r 0.6 1.2

99378_f_at H2-Q1 –1.1 1.1 0.6 1.1

99378_f_at H2-Q1 –1.1 –1.3 0.6 1.1

98627_at Igfbp2 1.1 –1.8 0.6 0.6

98627_at Igfbp2 1.1 –1.3 0.6 0.6

93261_at Lgmn –1.5 –1.1 0.6 0.9
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116312_at LOC234344 0.6 0.5

168371_f_at Lrrc5 0.6 0.8

104554_at Nr2f6 1.2 1.1 0.6 0.5

103502_at Nrk 1.7 2.8 0.6 0.9

103502_at Nrk 1.2 1.8 0.6 0.9

101926_at Pim2 1.5 1.1 0.6 0.5

101926_at Pim2 1.1 1.2 0.6 0.5

104343_f_at Pla2g12 1.2 –1.1 0.6 0.5

112828_at Podxl 0.6 0.6

165599_at Ranbp2 0.6 0.5

99591_i_at Rdh11 0.6 0.5

103818_at Slc7a7 –1.3 1.5 0.6 0.6

97132_at Soat2 –1 1.1 0.6 0.6

102959_at Tle4 1.2 1.2 0.6 2.2

161361_s_at Tnnt1 0.6 1.3

112373_at Ube2v1 0.6 0.7

95000_g_at --- –1.1 –1.1 0.7 1.2

165695_at 1810011O16Rik 0.7 0.9

112392_at 1810027I20Rik 0.7 3.7

107491_at 2010204K13Rik 0.7 0.5

115347_at 2700078E11Rik 0.7 0.5

140759_at 4831403C07Rik 0.7 1.4

105273_at 6030405M08Rik 0.7 3.3

93626_at Abcg2 –1.1 –1.2 0.7 0.9

109133_at Als2 0.7 0.6

94834_at Ctsh –1.3 –1.2 0.7 0.8

160369_at Dhcr24 0.7 1.1

100479_at Dnmt3a 1.5 1.2 0.7 0.8

164028_at Dnmt3b 0.7 0.6

103977_at F10 1.4 –1.1 0.7 0.5

104419_at F730017H24Rik 2 –1 0.7 2.9

93785_at Folr1 –1.3 –1.1 0.7 0.6

93785_at Folr1 0 1.1 0.7 0.6

165915_i_at Foxp1 0.7 0.5

114032_f_at Glcci1 0.7 3.6

101676_at Gpx3 1 –1.1 0.7 0.7

101676_at Gpx3 –1.1 –1.1 0.7 0.7

93543_f_at Gstm1 –1.3 1.1 0.7 0.7

102235_at Lmyc1 –1.6 –1.2 0.7 0.6

112400_at mKIAA0182 0.7 0.6

103868_at Nufip1 1 –1.1 0.7 0.9

108076_at Nup210 0.7 0.6

95465_s_at Pr1 0.7 0.8

93953_at Prss12 2.6 –1.3 0.7 0.6

93953_at Prss12 1.5 –1.3 0.7 0.6

112405_at Slc16a3 0.7 0.5

103357_at Slc2a2 0 –2.1 0.7 0.6

103357_at Slc2a2 –1.2 –2.3 0.7 0.6

92699_at Slc7a9 0.7 0.5

139602_at Tk1 0.7 1.9

167188_at --- 0.8 0.8

167965_f_at --- 0.8 0.6
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95518_at 1810015C04Rik 0.8 1.1

109167_at 2400008B06Rik 0.8 0.5

110467_at 2610042L04Rik 0.8 0.5

116635_at Abca3 0.8 0.8

163015_at Amn 0.8 0.8

97887_at Apoc2 –2 0 0.8 0.8

97887_at Apoc2 1 –1.8 0.8 0.8

97887_at Apoc2 1 –1.3 0.8 0.8

97887_at Apoc2 –1.5 –1.1 0.8 0.8

135278_at Atrx 0.8 4

131000_f_at BB114266 0.8 0.8

99535_at Ccrn4l 1.2 –1.1 0.8 0.6

99535_at Ccrn4l 1 –1.1 0.8 0.6

99535_at Ccrn4l 1.2 1.1 0.8 0.6

97518_at Fdft1 –1.1 1.2 0.8 0.7

112922_i_at Kdelr3 0.8 1.4

92550_at Krt1–19 1.2 1.2 0.8 1.1

115820_at Nav1 0.8 0.6

109069_at Slc40a1 0.8 0.8

160249_at Tpd52 0.8 0.8

102764_at Trap1a 1.2 1.2 0.8 1.4

102764_at Trap1a 3.5 1.2 0.8 1.4

95350_at Ttr 1.2 1.3 0.8 0.6

108784_at --- 0.9 0.6

133204_at --- 0.9 2.5

137047_at --- 0.9 1.2

165656_i_at --- 0.9 0.9

95954_at --- –1.1 1 0.9 3.2

130779_f_at 1200003C15Rik 0.9 1.6

113036_at 2310015I10Rik 0.9 0.7

93568_i_at 2610042L04Rik 2.8 1.2 0.9 1

98042_at 4833411K15Rik 0.9 0.8

165601_f_at 9630060C05Rik 0.9 0.9

96094_at Apoa1 –1 1.4 0.9 0.9

96094_at Apoa1 –1.2 –1.2 0.9 0.9

96094_at Apoa1 –1.3 –1.8 0.9 0.9

93840_at Apom –1.2 –1.2 0.9 0.9

162690_at B130036O03 0.9 0.7

160904_at B230317C12Rik 0.9 0.5

115010_at BC042513 0.9 1.1

167479_at Car7 0.9 1.3

92633_at Ctsz –2.7 –1.2 0.9 0.9

112955_at D10Bwg0792e 0.9 0.7

165792_at Dab2 0.9 1.1

97819_at Gsto1 –1.2 1.4 0.9 0.5

97444_at Ifi30 –1.3 1.1 0.9 0.6

97444_at Ifi30 –1.1 1.1 0.9 0.6

97444_at Ifi30 –1.4 1.2 0.9 0.6

129147_r_at Igsf9 0.9 0.7

95511_at Itga6 –1.1 –2.1 0.9 2.9

100095_at Scarb1 1.2 1.4 0.9 0.8

103776_at --- 1.1 1.2 1 1.3
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129928_f_at --- 1 0.8

113314_at 4833415N24Rik 1 4.3

163489_at Ankrd3 1 0.7

165359_f_at Apoa1 1 1

100078_at Apoa4 –1.1 1.4 1 1.3

100078_at Apoa4 –1.5 1.2 1 1.3

107498_at BC019216 1 0.8

104585_at Crb3 –1.1 1.1 1 0.8

96134_at Dp1l1 –3.5 2.4 1 0.8

96771_at Erbb3 1 1.2 1 0.8

104210_at Itga3 1.1 1.2 1 1

101561_at Mt2 –1.1 –1.4 1 0.8

101561_at Mt2 1.4 1.5 1 0.8

92644_s_at Myb 1.1 –1.1 1 0.6

92644_s_at Myb –1.3 1 1 0.6

101368_at Pem –1.1 –1.1 1 0.7

164545_f_at Pgk1 1 0.9

96047_at Rbp4 1.4 –1.1 1 1.1

96047_at Rbp4 2.3 1.7 1 1.1

96047_at Rbp4 1.8 1.6 1 1.1

96047_at Rbp4 1.5 1.5 1 1.1

96047_at Rbp4 2.1 1.2 1 1.1

96047_at Rbp4 2.4 1.5 1 1.1

96038_at Rnase4 –1.1 –1.1 1 3.2

108780_at Tmem2 1 1.3

104990_at --- 1.1 0.7

161626_f_at --- 1.1 1.4

92430_at 1110027L01Rik 1.1 –1.1 1.1 1.6

110309_at 2610028H14Rik 1.1 1.1

96491_at B130024H06Rik 1.7 –1.8 1.1 0.5

162607_i_at BC026370 1.1 0.6

167608_f_at D030016E14Rik 1.1 1.4

115066_at Dnmt3b 1.1 0.6

111529_at Gats 1.1 0.7

98000_at Ly64 1.4 1.2 1.1 1.1

98000_at Ly64 –2.1 –1.1 1.1 1.1

98000_at Ly64 1.3 1.3 1.1 1.1

93573_at Mt1 –1.6 –1 1.1 1.2

93573_at Mt1 –1.1 –1.3 1.1 1.2

114845_s_at Pepf-pending 1.1 1

167216_f_at Prkaca 1.1 0.7

99475_at Socs2 –1.5 –1.3 1.1 0.8

100499_at Stx3 –1.2 –1.2 1.1 0.5

100499_at Stx3 1.4 1.5 1.1 0.5

100499_at Stx3 –1.1 –1.2 1.1 0.5

135760_at --- 1.2 2.1

168398_f_at --- 1.2 1

95702_at 1300006C19Rik 1.2 0.7

131216_f_at AI466840 1.2 0.7

112445_at LOC213048 1.2 0.8

162245_f_at Myo6 1.2 0.6

138014_at Nup153 1.2 0.9



8

162929_at Sall2 1.2 0.6

103795_f_at Timd2 –1.7 –1.4 1.2 2.9

115112_at 2510015N06Rik 1.3 3.3

105008_at 2610034N15Rik 1.3 3.2

100009_r_at Sox2 1.4 1.2 1.3 1.3

171194_at --- 1.4 3.5

97317_at Enpp2 –1 –1.4 1.5 1.2

97317_at Enpp2 1.2 –1.5 1.5 1.2

165641_at Nudt6 1.5 1.3

138408_at --- 1.6 3.1

105198_at 4631416I11Rik 1.6 1.5

93133_at Slc7a3 1.3 –1.1 1.6 1.4

106577_at Csna 1.7 0.9

97742_s_at Fgf8 1.6 –3 1.7 4

111347_at Gmfb 1.7 0.9

162728_at Prodh 1.7 1.3

102220_at Utf1 1.7 1.3

162276_i_at C1qb 1.8 1.5

164467_f_at Gjb3 1.8 0.8

102418_at Tex19 1.8 0.7

160401_r_at Cnot7 1.9 3

165460_at Ppap2c 1.9 3.6

168542_f_at --- 2 2.8

161906_f_at 2410022L05Rik 2 1

166030_i_at 4921525L17Rik 2 5.3

112209_at 2410003B16Rik 2.2 2.9

111359_at 6330407P03Rik 2.3 2.3

165935_at 2010003K15Rik 2.4 1.1

134223_at --- 2.5 3.3

129326_at --- 2.6 1.3

168426_f_at Crb3 2.7 3.6

134260_at --- 2.8 2.7

108516_at 0610011L13Rik 2.8 1

129347_at 2900024N03Rik 2.8 2.1

133037_at Pex7 2.8 1.3

97413_at 1600029D21Rik –1.1 –1.5 3 0.7

162869_at Enc1 3 1

130994_at Nkd2 3 1.7

113431_at Rnf14 3 3.7

128830_r_at 6330403E24Rik 3.1 3.4

132794_at --- 3.3 0.9

166437_f_at Fzd8 3.4 3.3

167004_r_at D830007F02Rik 3.5 4

107621_at D7Ertd458e 3.8 0.5

165956_f_at 2310002A05Rik 4.4 0.8

168503_at --- 4.6 2.7

165637_i_at 2610034E18Rik 4.6 4.4

170625_i_at 5730536A07Rik 4.7 0.5

The Affymetrix ID (MGU74v2 probe set ID), Gene symbol, signal log2 ratios for E6.0 and E6.5 β-
catenin homozygous null mutants and signal log2 ratios for both conditional β-catenin mutant (CKO)
comparisons. Note that redundant probe set IDs appear because the β-catenin homozygous null mutants
data was collected with the Mu11k platform that contains multiple probe sets that map to only one probe
set on the MGU74v2 arrays.
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Table S3. Genes with Grsf1 high-affinity consensus-binding sites

Transcript ID
Total

matches Locations Gene ID Sequence

ENSMUST00000000028.1 1 73 ENSMUSG00000000028.1 TGGAAACACATTCAAATAATGTGTGACTGAATTTACTTTATGTCTA
AGAGTATATTGTTTTCTAAGTATGCCAGGGTCAGATAATAGACCTT
CCTTCCCGAAGTAAAGATGTCTGCCAAACATAGGTGGTTTTGGGTG
ACTGGACGTTAGCGTCAACACCGGCAACAAGGAACCAATCAGAAAG
GAGGAAAGGCTAAGAATTATTGGCTGCTGGCGTGGACCAATCAGAA
GAGCTGTGATTTGGCGGGAGTCTTGACGACCTCCGGGGCTGTCCGT
GTCTCAGCGCCAGTTCTAGGTATCCGCCGCTGTGGCT

ENSMUST00000000033.1 2 87,502 ENSMUSG00000000033.1 AGCATTTCCTCATTCTCTAGAGGACTTCTCTGAAGCCACAGAAATT
AGAGGTGATTTTTCCCGGGTGTTGTAGGGCCCACTGGCTTCAGGGT
GAACCCTAGTCTCCACTCCCACCCCTCAAAAGAACTGACCTGAATT
CCCTAAAATCCATCTGTTGTTTTTCATCTCCCATTTTTAAGCAATT
AAAATTAAGCTCCCCTAAATTTCATGTTGGGAATTTTCTTAAACCC
AACAGCAACAACAAACCACCTAACTTCTACAAATTAGTCTAGGATT
TTGTGGGTTCCCCAAGCTTTCTAACCAAGATATTGGGTTCCCCTCG
TTAGGCCTGGATCAAGATGCCCCCCATTTTTGCATAGAATAATTTT
CCTCATTCCCCAACTTGGATTCTAATTTTTCTGGAATCTCAAATTT
AGTCATTCGCCACAGTTTTCCCATTTATGGAGTCGCCTTCGAGTCC
CCCTACTTTGGGCCGCTCATTCCCAGGACCGCAAATCAGACAAGGG
TCTGACTTGGGATCCCCGAAATTTGATCATTGTTTCCGCTGGCCAC
TTTCGGCAGCTTCCCGTCCTGCGCATAACAGTGGTATCGGCCTCGT
CACTTCTCCTACGGTGTCCCAGCGGCAGCACAGATTTTGGAAAAGT
GTGTGTGCCCCAAACACGCACTGGACACTGCGCGGCGGCCAGGACG
TGGGCAGTGTTGCTCCCGTGTCCAGGAAAACGACTGGGCATTGCCC
CCAGTTTCCCCCAAATTTGGGCATTGTCCCCGGGTCTTCCAACGGA
CTGGGCGTTGCCCCGGTTCACTGGGGACTGCCCTTGGGGTCTCGCT
CACCTTCAGCAGCGTCCACTTCAGCAGCTCCCACTTCATCCGCTCT
CCCGCCCTTCTCCTCCGATCCTCCTGCGCCAGCGGACCCGACCTTC
GGCCTTGTGGTACCA

ENSMUST00000060749.1 1 73 ENSMUSG00000000122.1 GGTCCCGGATGTTGCGGGCAGTATGAGGCGAGCGCAGGGGGACAGG
GACCAGCAGCTGTCGCCGCCGTTCTCAGGGTGAAGAAAAACCAGAA
ACCTTTGCCCCCTGACTTTGGAGACTCAGTTTAACCTTCAAACTGG
CG

ENSMUST00000000284.1 1 6 ENSMUSG00000000275.1 GCGGTAGGGTGCGCAGCTGTCCCTGCGCGTCACGTCGGGTGAGCCC
ACGAGCGCG

ENSMUST00000000394.1 1 23 ENSMUSG00000000384.1 CGTAGGCTGATGGAGGTCAGTGAGGGTGATCGCCGCCGCAGTCTGG
CGTCCTGGAGAGACCGGGTTTCTGAACGGAACAAGACTGGCAGACT
TGCCGAAAGAAACGTCATGTGGTTATGTAGCGTGTTCTCGAAAAAG
GACTTCGGAGTCACCTACTAGGAGTCTTCCCTCCCTCCCTCCCTCT
TCCCTGCGCCCAGCATC

ENSMUST00000000642.1 1 234 ENSMUSG00000000628.1 GCCACATTGTTGCACCAACTCCAGTGCTGGAGTCTCAGGACACCAC
AGGCTACCCGGAGTTGTTCTGCTTTGGAGATCCGAGGGCAGGAGCA
TCACGCCAGTGACTCTGATAGGTGCGATCGCCGGATTGGAACAGAA
CTGTCATTTTTTTCCGAAGTTGAGCCTTAGTGACCCAGTGAGTGAA
GTTAGCGACGGGACGCTAAGCAGCTAGACCGGTCGGCAGGAGTGAG
ACTTAGGGTACCTTCTAGTAGTTGTGATTAAAAAAATTGAAAAAAA
GAAAAAAAAAAACCCTGTTTCTGGAAACTTGAGGCCCTCAGCTGGT
GAGCCATCGTGGTTAAGCTTCTTTGTGTGGCTCCTGGAGTCTTCGA
TCCCAGCCGGACACCCGGGCCTGGTTTCAAAGCGGTCGGACAGCGC
TGCCTGCTCCATCGGTAGCGCTCGAGCCTCGGTTTCTCTATTTGGC
CCCGACTCGCCGCAACAAG

ENSMUST00000062678.1 1 26 ENSMUSG00000000951.1 GCGGAAGCGTCGAGTGCGTGGTCTCAGGGTTCTCCTCACCATGGTT
CCCGGAGTGCCGCTCCCGCCGGAGATCCAGCTGGCGCAGCGCCTGG
CGGGCAATGAACAGGTGA

ENSMUST00000041898.1 1 29 ENSMUSG00000000951.1 CCAGCGGAAGCGTCGAGTGCGTGGTCTCAGGGTTCTCCTCACC

ENSMUST00000000977.1 1 29 ENSMUSG00000000951.1 CCAGCGGAAGCGTCGAGTGCGTGGTCTCAGGGTTCTCCTCACC

ENSMUST00000000984.1 2 43,187 ENSMUSG00000000958.1 AGCAAATCAGCAAAAAGAGGATCTAGCGAATCAGTTGGTTTCAGGG
TTGGTTCCTCATACAGGCATCTCAGCGCAGGGACATTTGAAACTGA
AATCAGAGGGGAGAGACTTTGGGGGTCAGGGGGAGGCAGAAAAAAG
TTTTACCAAACTGCCTCATTCATGCCTGTCCTGTGTCATAACAGGT
TGAGGGTTCAGCTGTCTGATAAATAAGAGGGCAATGCGAGCAAGCT
GGTGAAGGTCTTCCTTCTCTTCGCC

ENSMUST00000052870.1 1 352 ENSMUSG00000001034.1 GAGCGAGCCCGGGGGAACACTCATCACTGGGTTGGCAAGACTCAGG
AATCCCAAATTCCCGAGGAGGCGTGGCGGCGGGGTGCCGGCCGGTC
GGTGAGTGCGATCCCGGGAGTCCCAGCGCCCCGCCCCTCCCTTTCT
TCCGGGGCCGCGCCGCGCCCCCCTGGATCCTGGGCCGTGGGGTTCT
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CTGTGCCAGCGGTCCCCTCTCGCCTGCTGCACAGGTCCTGCCTCCA
AACCCACAGAGGCGGAACTGAGAGGCCCTCAGGACGATCTTCTCAT
CAGCGCTTCGTACAGACCATGGCCGAACCGCTGAAGGAGGAGGACG
GCGAAGATGGCTCTGGGGAGCCCCCTGGGAGGGTGAAGGCAGAACC
CGTTCACACCGCTGCCTCTGTGGTGGCCAAGAACCTGGCCCTGCTC
AAAGCCCGCTCCTTCGACGTGACCTTTGACGTGGGGGACGAGTACG
AGATCATCGAGACCATAGGCAATGGGGCCTACGGGGTGGTGTCTTC
GGCGCGCCGCCGCCTCACGGGTGAGCTGGCTTCCTGA

ENSMUST00000001063.1 1 184 ENSMUSG00000001036.1 AAACGCTGCACAGGCTCGGGTCGCTCCCGCTTCTCCCGCGTCGCCG
GCGGCTGCAGCCTTGCACTCGCGCTGGCCAGGAACGGAGGGCATGG
CTGCCAGCTTCTGGGACCTGAGGCTTTGGAGGAGGAAATGACTGTG
GAGGGCCATTTTGTTCCATCTGCATTTCTGACACGGAAACTTCCTA
GGGTGCAGGCTTAGGGGACAGGAAAGTTTCTCTTGAAGGGCTTCAC
ATTTGTAACAAAGAAGATAAAAATGACAACTTCATCTATCAGACGG
CAGATGAAAAACATTGTGAACAATTACTCAGAGGCTGAAATCAAAG
TCCGGGAGGCCACCTCCAATGACCCGTGGGGCCCATCCAGCTCTCT
GATGACTGAGATTGCTGACCTGACCTACAATGTGGTAGCGTTCTCG
GAGATCATGAGCATGGTTTGGAAGCGACTTAATGACCATGGCAAGA
ACTGGCGGCATGTATAC

ENSMUST00000001155.1 4 61,782,811,
1206

ENSMUSG00000001127.1 ACAAGCCCAAGATGGAGGCGGTGGTGGTGGTAGCGGTGTGACAGGT
GAGGGCAGGCCCGGTAGGGTTCGGGTTTTGGAGCGGCTGCGGGACC
CGGGTATGAAGTCCAGACCGAAAGCTCAGCTCCAAGATGCTTCCGT
CTGAATCTCAGCGTTCTCCCGCCCGGAACCAAAGGAGTGGTTTGAC
CAGGGCGAGACCGTCGTCATCGACCGTGGGAGTGGATGGAGGAGTC
GGCCTGCAGGCTGCAGTGGTGGTTTCGCTTGCTGCGCGTGGCAGTG
CACCTGCACAGAGCTTGAAGCCCTTGGGGAGGGCGGGACGGAGCCA
AATTGGGTCTGGGGTCTGGGGCTTGGGTGCGAAATTCCAAGGTGAA
TTCTTAAACCCCTTAAAATGTCTAATGACGTTTCCTCACGACGTCC
AGGAGATGCAGCTCTCTCCCATGGTTCCTTATTGCCCTTCATATTC
TACGCCACCTAGGAAGATGTCTGACGATTACCTCATTATCCCTAGT
TCACCCTAATCCCTTTCCATGATTTCACAGTGCGTTTACACCAGTA
ATCTGTTTGTGACCCCCAGTAGTTATCAGGTACAGTTTTTGGAAAC
CCTTCCCCCAACCTCACCTCCATCTTCTTCATCTGGATACCATTGT
CTTCCTTTGCCTTTCCTCTTGATAGTGTTTTCTGATGAGCCATCAT
TGCCACTGCATTTGATTTAGTGTGTAATGTGGTCTGTTATCCAGCT
GTTTTTCACAGTCTGTAGTGACTCTTATTACATCTCTCTTTAGTCT
AGGGTATGGCGAACCTCTGTGGACTCTAGAGGGTCTGGTGACCTCT
ATTAGCTACCTGACAGTACCTTTGATTCTACCATTAGCCTTATAGC
TTATGCTCTGGAATACCCACAGTGCCTTTTAAGGTCATTGGTACTG
TCTTCATTTCCTTCAATCTAAAAACAAGGTCTGATGATCCTCCATT
TTCCTGTCCCCTGTCTGTGTCTGATTACCCATTCTCTGAAGCTAAG

ENSMUST00000001319.1 1 19 ENSMUSG00000001300.1 CGCGCGCTGAGGGACGCGCAGGGTGAGCGCACCTGGCCTCGGCGAC
CGCGGGAGCGGCGCGGCGTGTCCGCCCCGGAGGATTGGGGGTCGCT
GCCCGCGGCCGGTCCCAACGCGTCCCGGAGTGCGCAGAACTGGGAG
CGGCTTGGGC

ENSMUST00000001522.1 1 98 ENSMUSG00000001482.1 GAACTACAGTGTAGCCAGCCGGTCCGGTACAATGTAGCGGCAGCCA
GGTGCAGGGCAGTCTGGGAAGTCACGTGACAAGAGTGATGCCCTCC
TCATGCAGGGTGAAAGGGGAACATCTCAAGTAAGGGGACAGGAAGG
AAGATCCAGTTCCAAGAGGTGGGATGCT

ENSMUST00000057054.1 1 14 ENSMUSG00000001493.1 CACTCATTCACTCAGGGTCCCCGGGAAGGGCTTGTCAGTATGGGTG
GGTCCAAGGTAGGACAGTCAAAATGTTCAGCATGGTAGGAAACAAC
TCCGTGCCCGATAGTCAGCGTGTGTCGGGGGCAGGAAGGCAGACGT
GAAGCCTAGACAGGTGTGGACACGCACATGTGTGTTCCTGGCCACG
TGTTTGTGGAATTTGAGGCAAAATTTTTGTTTTGGTTCCTGGGGTA
AAGTTTCCATTCAACATTTTCCTCTACTGTTTAATTTTTTTTTTAA
TTTTAAATTACAAAACTCTGACTAGAAAAAGCGCAATACCTTTGAA
AGGACTGGGGCAGGCAGTGGACAGCAG

ENSMUST00000001533.1 1 14 ENSMUSG00000001493.1 CACTCATTCACTCAGGGTCCCCGGGAAGGGCTTGTCAGTATGGGTG
GGTCCAAGGTAGGACAGTCAAAATGTTCAGCATGGTAGGAAACAAC
TCCGTGCCCGATAGTCAGCGTGTGTCGGGGGCAGGAAGGCAGACGT
GAAGCCTAGACAGGTGTGGACACGCACATGTGTGTTCCTGGCCACG
TGTTTGTGGAATTTGAGGCAAAATTTTTGTTTTGGTTCCTGGGGTA
AAGTTTCCATTCAACATTTTCCTCTACTGTTTAATTTTTTTTTTAA
TTTTAAATTACAAAACTCTGACTAGAAAAAGCGCAATACCTTTGAA
AGGACTGGGGCAGGCAGTGGACAGCAG

ENSMUST00000001558.1 1 0 ENSMUSG00000001517.1 AGGGTCAAAGCTTGCGATTCTCGATGGAGAGCGAAAGCACAGCCTC
ACG

ENSMUST00000002070.1 1 24 ENSMUSG00000002017.1 TCCGGGGAAGGAGCGCATGCGCTAGGGTACGCGTTGCCGGCGAGAG
GGCAGCCTGACGACTCGGAAATTTGAATACCACAGTAGCATGGAGT
GTGACCTC



3

ENSMUST00000056241.1 1 39 ENSMUSG00000002059.1 CGCTCGCAGAGTGGGACGGCGGGCCTCGCTGCGCGTCTAGGGTTGT
CGCCCCCTCCTCTCACCGGTCGAGGGCGTCGGCAGTTGCTGCCCCT
GCGCAAAGTGACCCCGTGTGGCGGGGCGGCCCCGAGCCCCCCCAGG
CCTCTCTGTTATGGTAGGGCCATCCCAGCCCCGAGTTGTCGTCGGG
TCTCCGCGGCCCCGGGTTATCGTAGGGGCTATCCGACCCCGTGTCA
TTGTAGGATCCGCGCGGGCCCGGGCTCCCCGGGACGCGACTCCCCG
CCCACAACTAGCGGCCGGGGGATCTCCCCGCCCCCGAGTGGTCTTC
GGGACGCCCCGGGCTCGGGTGATTGTGGGCTCTCCCAGACCCGGGG
TGATTGTCTCGTCCCCTTGGCCCGCGGTGGTCGTAGCGTCTCCAAG
GCCGAGGGCTCCCACAGGCTCTCCGTGGCCCCGGGTGATTGTCGGT
ACCCCGCGGCCGCGGATAATCGTCGGGTCTCCACGGGTCCCGGCCG
CCGGGGCGGATCAGGCCTCTGCGCCTTCCCGGGGAGCCCCGCAAGG
CCGCAGACAAG

ENSMUST00000002198.1 1 1180 ENSMUSG00000002129.1 CTCTGGGTCGCCGCCATCTTGTCATTGAGTTGGATACTTCGTGTGG
TGATCTTTAATCTTGTCGTCGCACCGGTTGTCGCCACCGAGGTGGA
CTGGCAGCCCTGAGCGTCGCAGTCATGCAGGCCGGACCCGTGCAGG
CGGTACCCCCGCCGCCGCCAGTAGCCACTGAGTCCAAACAGCCAAT
TGAAGAAGAAGCATCGTCAAAGGAGGATCCCACCCCTTCCAAGCCA
GTGGTCGGCATTATTTACCCTCCCCCGGAGGTCAGGAACATCGTCG
ACAAGACTGCCAGTTTTGTGGCCAGAAATGGGCCTGAATTTGAAGC
TAGGATTCGACAGAATGAGATCAACAACCCCAAGTTCAATTTCTTA
AATCCCAATGACCCTTACCATGCCTACTACCGCCACAAGGTCAGCG
AGTTCAAGGAGGGGAAGGCTCAGGAGCCCTCAGCTGCCATCCCCAA
GGTTATGCAGCAGCAGCAGCAAGCTACGCAACAGCAGCTGCCCCAG
AAGGTCCAAGCCCAGGTGATCCAAGAGACCATAGTACCGAAGGAGC
CCCCTCCTGAGTTTGAGTTCATCGCTGATCCCCCCTCCATCTCAGC
CTTCGACCTGGATGTAGTGAAGCTGACAGCTCAGTTTGTGGCCAGG
AATGGGCGTCAGTTTCTGACCCAGCTGATGCAGAAAGAGCAGCGCA
ACTACCAGTTTGACTTTCTCCGACCCCAGCACAGCCTCTTCAACTA
CTTCACAAAGCTGGTGGAGCAGTATACCAAGATCTTGATTCCACCC
AAAGGCTTATTTTCAAAGCTCAAGAAAGAGGCTGAAAATCCTCGAG
AAGTTTTGGACCAGGTTTGTTACCGAGTAGAATGGGCCAAATTTCA
GGAACGTGAGAGGAAGAAGGAAGAAGAGGAGAAAGAGAAGGAGCGA
GTAGCTTATGCTCAGATTGACTGGCATGATTTTGTGGTGGTGGAGA
CAGTGGATTTTCAACCCAATGAGCAAGGAAACTTTCCACCCCCAAC

ENSMUST00000002378.1 1 367 ENSMUSG00000002307.1 AGGGGAATTTGAACCCCCATGGCCACCGATGACAGCATCATTGTAC
TTGATGATGACGATGAAGATGAAGCTGCTGCTCAACCAGGGCCCTC
CAACCTACCCCCCAATCCTGCCTCAACAGGACCTGGTCCTGGCCTG
TCTCAACAGGCCACTGGTCTCTCCGAGCCCCGTGTGGATGGAGGGA
GCAGTAACTCCGGTAGTAGGAAGTGCTACAAGTTGGATAATGAGAA
GCTCTTTGAAGAGTTCCTTGAACTGTGTAAGACGGAGACATCAGAC
CACCCTGAGGTGGTTCCGTTCCTCCACAAACTGCAGCAGCGTGCCC
AGTCTGTGTTTCTGGCCTCTGCAGAGTTCTGCAACATCCTCTCCAG
GGTTCTGGCTCGGTCTCGGAAGCGGCCCGCTAAGATCTATGTGTAC
ATTAACGAGCTCTGCACTGTTCTTAAAGCTCACTCCATCAAGAAGA
AGTTGAACTTAGCTCCTGCAGCCTCAACGACCAGTGAGGCGTCGGG
CCCTAACCCTCCCACAGAGCCCCCCTCTGACCTTACAAACACTGAA
AACACTGCCTCTGAGGCCTCAAGGACTCGCGGTTCCCGGAGGCAGA
TCCAGCGCCTGGAGCAGCTGCTGGCACTGTACGTAGCCGAGATTCG
G

ENSMUST00000002452.1 1 46 ENSMUSG00000002379.1 GAGAGTTGACCTAGCCGGCTACCCTTGAGTTCGCCCAGACGCTTTA
GGGTCGGCCGAGCAAGCCCAGCTAGGT

ENSMUST00000002532.1 1 101 ENSMUSG00000002458.1 CTGCGCACTGCGCCCCCTCCCCGGCGACCAGCAGGACTTCGGAGCG
CGCGGGCGGCGTGACTCGGGGACGCGGCGATCTGCCAGGATCCTAT
GCTGCAGTGAGGGTCCAGAGCTGGCACCACAGAATCTGGGCAACCC
CCTCCACTCACCC

ENSMUST00000002599.1 1 91 ENSMUSG00000002524.1 GCGACGGCGACTATAGCTCTCGTAAGTGAGTCCCTCGCGGCCAGGG
GGCGGCCCTCAGCTCGGAGGACAGGTCAATGGCCAACAAGGAGGAG
GGTCGGAGCCAGCAGCAGCGGCTGCAGCGGCGGCGGCGGCAGTGGT
GGCAGCAGGAGACAAATGGAAACCTCCACAGGGCACAGAATCCATC
AAG

ENSMUST00000003183.1 1 54 ENSMUSG00000003099.1 TCACTCGGCACTCCTTCGCGACGGTTCGGCCTGGTGCCGCGAGCGG
CCGTTGCCAGGGTGGGGGTCGCTTTGCGGC

ENSMUST00000003356.1 1 53 ENSMUSG00000003269.1 TGGCTTTCTTCCTGCGGACCTAGGCTTAACGCCGTCCTTTCCGACC
CTGACCCAGGGTCCTGCTGCCGTAGCTTGTTTCTACTGTGTACCCC
AGATCCAGGCCACGTTGTCCGCTATGGCGGAACCAGAACCTCGTTT
CTTTTCCAAGAAATGCACCCAAGATTCAGGACCCCCAACTTTCCCA
TCATGATGGAGCCAGAATCTGGCCCCCTTACGAGAAATGCACCCCA
GGTTCATGCTAGGATCCCTACAGTGGTGGATCCAGAAGCCAGAGTC
CTGGTGTCTTTCCAAGATTTGCATCCGAGATCTAGGACCCCAAAGC
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CCTTTTGATGATGAAGCCATGAGTCCAAGGCCCTGTGTCCTTCCAA
GTAATGTTTCCAATATCCAAGCATCCTGTTCTACTGTGTTGGGACC
AAGGAGCCAGGGCTTCCAAATAAAGCATCTAAAATTCAGACTCAGG
AGTTTCTAATTGTGGTGATGGGTCCAGAATCCCAGGGACTGGTTGC
CTTTCAAGTAATTGGCCCAGAAATTCATCCTCAGACCTATGAGCTG
GGATTCCTAGGCACTTCTGACACAAACTCAGGACTCAGTTTTACTC
CCTCTCCTCAGACTTCTGGTACCCATTCCTCTTCTGGACAGGAATC
CAGGCCCCCAGCCCAAATCCTTTCTCAGGATGCAGGAGTCCTGACC
CCCAGAACTAATTTCTTGACCCTGGTCCCCA

ENSMUST00000003435.1 1 229 ENSMUSG00000003345.1 CAGCTGGGCACCACAAGATTTAAGGCAGTGGGACCTGTTGGCAGAA
TGTCTTCTCTCTCTGCAAGCAACCCTGAAGCCACCAAGATGAGCAC
CCCAGTCCGGCCTGTGAGCGTACCCGGGTGTCAATAGCCGGGAGCC
GAGGGGCCACCGGGAGCAATGGTGTACTAGGCCGGGCGCGAGCTCA
GGTTTCGCACTCGGATCTCACGGCAGAGTCACCGTGGAGAGGCCAG
GGTACCACAAACTT

ENSMUST00000019676.1 1 5 ENSMUSG00000003345.1 GGCCAGGGTACCACAAACTT

ENSMUST00000003777.1 1 93 ENSMUSG00000003680.1 GAGAGGGAATTACCGTGAGCCGGTGAGTGGAAGCAGCCGTCCCTCC
CCAGCAGGCGCCCTCCCAACCCCGGAGTCTGCAGCAAGTGTTAATG
AGGGTATAGTATGTGCTGACCCTGCTGGAGGCCTGGGATGCAAAGT
TCCACCGGGGCC

ENSMUST00000003858.1 1 259 ENSMUSG00000003760.1 TCGCGGGCGGTGGGGGGCGGGGTATGGCGCGCTGCGAAGCGCAGGG
CGGCTGGCACAAACGGCGGCGCCGAGGCCGGAGGAAAAAGCTCGCC
ACCCCCATCAGTCCCTTCTCAAGCTCCTAGAGACAACTGTGGACTT
GGGGACCAGCGAGCACCCCCAGAGCACTAGAGGAGCCCCTGCTGCC
TGCCCTGCCTCACCCTGCCCCACACGAGGCCCAGCGGCCCCGGGCT
GCATCAAGTGGAGGAGGAGGAGGCGGAGGAGGGTGGCACCATGGGC
CCGGGCCGTGCCCTCCATGCCCGGGGGATGAAGACACTGCTGCC

ENSMUST00000061869.1 2 395,420 ENSMUSG00000003873.1 ATGGACGGGTCCGGGGAGCAGCTTGGGAGCGGCGGTGAGGCGGGAG
GCGGAGGACTAGGCCCGGTCCAAGAACCCTAGGACCCCTCCGGCTT
TGGGCTCGGGCGGGAGCAGGCTGGGGCGCGCGGATCCATTCCCACC
GGCTCATCCGCACCCCGAGAGCGGACATCCGCGTGCGCGCCCCCGG
GCAGGCCCGGGCTTGTCGCTGGCGCCACTTCCTGCTGGTGGCCTGG
GATGGGACAGAAGGCCAGCGCCACCTCCTCCCACCCCCAGCTGGGG
GTCTGTTTGCTTTTGGCATTCTGCTCTCTGGGTTTGCTGTGGAGCT
GGGATGCAGGCCGGGTCCCGCCCCCTGTCCATCAGAAGCAGTAGCC
AGGCCTTCCATGCTACTTGTCACTACTAGGGTCCCCAGCTCTGTCT
CCCCTCAGGGTTATGAGCCTACCTATCCATCCCCCTGA

ENSMUST00000004140.1 2 14,72 ENSMUSG00000004038.1 CTGCCTTCCGCTTTAGGGTCTGCTGCTCTGGTTACAGACCTAGGAA
GGGGAGTGCCTAATTGGGATTGGTGCAGGGTTGGGAGGGACCCGCT
GTTTTGTCCTGCCCACGTTTCTCTAGTAGTCTGTATAAAGTCACAA
CTCCAAACACACAGGTCAGTCCTGCTGAAGCCAGTTTGAGAAGACC
ACAGCACCAGCACC

ENSMUST00000004200.1 1 41 ENSMUSG00000004096.1 CTTGGGCCTGGCGCCCCCGGCGCCGAGATTTCTGGGAGCTAAGGGT
CGCATTGGTTCATGAGTGAGTTTCGGAAGGTGCTGCGTAGGACCCC
CGCCAGAACTAAAAG

ENSMUST00000061351.1 1 303 ENSMUSG00000004099.1 ATGCGCGGGGCAGCGTTTGGCGCGGGCTGTGCTTCCTGTCGCGCGT
GCCCTTAGCTGTTGGCGCCAAAATGGGTGGGGGCCGGGGTGCTGGC
AAGCCCATTGACTGGGAGCTTGAGGGAGCAAGGGGATCAGCCCTCT
GAAATAGAACAAGCTTGGGGACACCCTCAGGGGTTCCCCTCTTTGG
TCAGCCAGGCTCCTGGGTGTGCAGGAAGTGCCCCTCTCCCGGCCTG
TGGACACCCTGAAGCCCCCACTCCGCTCCAGCCTCCACTTCCGGTG
CCCTGCAGATCCCGCCGCGCCCACCCGAGGGTCCCTCCGCCGGTTC
CCCTGGCCCTGGTTCAGAAGGGCCCTCCTTCCCAGCCCCGCTGTCA
AGTCCTAGGACCTTTTCTCTCTCATCCTGCCGGGCCGGGCCTGGGC
AGCTTGAAGCCCTCGTGGGATTTTGTTTTGTTTTCATCCTAACGTA
AAGGAGCTCCTGCGATCCTGGAGCTATCAAAGAGACTCTGCCTGGA
AAGAGCTGGTGCTGCAGAATGGGCCCTCCACTTTGGCAGTGACATA
ACTCTGTCCCGAGATCCCAGAGCAATCGAGGAAACCTTTAACTCCA
TTCAAAGTGTTTATCAGGGGGAAGGAAAGATGAATGGTAGTGAGAT
GTCTCGGCCCCCGCCCTATTATTTTAGCCCCTGTAA

ENSMUST00000004389.1 1 57 ENSMUSG00000004278.1 GTCCCGCTTCCTTTCTGCCTCCTCTGGCCTGCATCCGTGGGGGAGG
TGGCTGGCTGCAGGGTTCTCCGGATCTCTTCTGTGTTCCCACTACT
CAAGCACCGAGTGGCGTTCT

ENSMUST00000004569.1 1 251 ENSMUSG00000004455.1 ATCCGTGCGCCGCCCGAGGCTGGCCTGAGGAGTCGGCGGCCATCTT
GTTCTTCTCGTGGTTCCCAGTGGCGAGAGGAGGAGGAAGCCCGGAG
CGGAGCGGGGCGGCTGGGGGGGGTGGACCCGCCGCGGCTGCTGCTG
CCACCGCCGCCGCCGCCACCACCGCTCGTGGGGCTCGTGGCGTGAG
GAAGGAGGACGAGTGAGACCCCGGGGCGAGCGGGCGGCGGCGCCGC
TGCTGCTGCTGCTGCTGCGGGAGGGTCGGCGGCGGGACGGCG
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ENSMUST00000004574.1 1 113 ENSMUSG00000004460.1 GAAGGGGCGCGCTACCTGTCTCCGCGGCCGGGCAAGAGAGAGACCC
CGGCGTGAGGCGGCCTCCCTGGGCCGGAAGGGCTGGTCAGCCGACG
CAGCGGCACCGGAGGCTGAGAGGGTAGGACCAGGGGACGCC

ENSMUST00000004750.1 1 64 ENSMUSG00000004631.1 GGCAGGCCAAGAATGCTATTATTCTGGTGGTGGGAGCTGGGAGACC
CTTGTGCTTGGACGGGAAAGGGTCGGGGGACACTCAAGATGAGCCC
CGCGACCACTGGCACATTCTTACTGACAGG

ENSMUST00000059625.1 1 7 ENSMUSG00000004947.1 ATACTCGAGGGTTCTTCCCAGGCCGAGCCGGAGCTGAGCCCGGAGG
TCGGCGGTCCTCTCAACCTGTTCCTTCTGCTTCCCTCAGACTCGGT
ACCTCGGAATCGGTGTGGCTGAGTCAGCAAGGCCTCAGATTTGCCG
GGTTCTTGTTTGCTGTTCCTATCAAGATGGGAGCTCAGACAAGTTA
TTGCTTCTGAGGATCTGGTGCTTTCATCAAGAAGGGACAGTTTGGT
GCCAGCTCTTCAGTGAAGAGGAGGTCCCCCAGAGGTGCTGGGCAAT
GAACCTGAACCTGCAACCCAGCGTGGTGTGAAGTCTTCAGAGAAAG
CAGAAG

ENSMUST00000005072.1 1 79 ENSMUSG00000004947.1 ATGCGCAGCGCGGTGCTTGGAGGCTGCGACGCCGAGTTTCACTCCG
GCTGCCTCCGGCTCGGAGTCGGAGACATACTCGAGGGTTCTTCCCA
GGCCGAGCCGGAGCTGAGCCCGGAGGTCGGCGGTCCTCTCAACCTG
TTCCTTCTGCTTCCCTCAGACTCGGTACCTCGGAATCGGTGTGGCT
GAGTCAGCAAGGCCTCAGATTTGCCGGGTTCTTGTTTGCTGTTCCT
ATCAAGATGGGAGCTCAGACAAGTTATTGCTTCTGAGGATCTGGTG
CTTTCATCAAGAAGGGACAGTTTGGTGCCAGCTCTTCAGTGAAGAG
GAGGTCCCCCAGAGGTGCTGGGCAATGAACCTGAACCTGCAACCCA
GCGTGGTGTGAAGTCTTCAGAGAAAGCAGAAG

ENSMUST00000019213.1 1 7 ENSMUSG00000004947.1 ATACTCGAGGGTTCTTCCCAGGCCGAGCCGGAGCTGAGCCCGGAGG
TCGGCGGTCCTCTCAACCTGTTCCTTCTGCTTCCCTCAGACTCGGT
ACCTCGGAATCGGTGTGGCTGAGTCAGCAAGGCCTCAGATTTGCCG
GGTTCTTGTTTGCTGTTCCTATCAAGATGGGAGCTCAGACAAGTTA
TTGCTTCTGAGGATCTGGTGCTTTCATCAAGAAGGGACAGTTTGGT
GCCAGCTCTTCAGTGAAGAGGAGGTCCCCCAGAGGTGCTGGGCAAT
GAACCTGAACCTGCAACCCAGCGTGGTGTGAAGTCTTCAGAGAAAG
CAGAAG

ENSMUST00000005185.1 1 17 ENSMUSG00000005054.1 CAAGCCAGGTTTTTCTAGGGTCCAGGCACCCAGGTCTCCTAGTTGG
ATCTGTCTTCAGCTTCTCCGTGCTACCCCGACTACTGCTGCCAAG

ENSMUST00000005371.1 1 102 ENSMUSG00000005239.1 AAGTTCTGTAGCTTCAGTTCATTGGGACCATCCTGGCTGTAGGTAG
CGACTACAGTTAGGGGGCACCTAGCATTCAGGCCCTCATCCTCCTC
CTTCCCAGCAGGGTGTCACGCTTCTCCGAAGACTGG

ENSMUST00000006025.1 1 583 ENSMUSG00000005871.1 AGGATGGGCTGCCTACCCCATCAGGATTTTATGTTTTCCTTTGTGC
TGACTTTGTGAATGGCTGCACTTCTGTGGCATCGTAAATCTTCAGA
ACTACTTTGCCATAGATTAAATTAAATGAATGTGGTAGGGATGAAC
TCTGGTCTCATTCATGTATTCTACTTCCGAAGGCCTATAGGCCATG
TCCAAATCAGAAGCTAAAGTGCAGCATTACTCACACAAATTCTTTA
TCAGTGGTTGTATTCTGTAAGTTTGACATACAGGAGGAGTTAGGTC
ATCTTTAACCTTGAAACAGTCTCACCAGATAGAGAGCTTACCTGTA
GCACTGCAGATCTCTTCCGATGGGACTGAGGCTCTGCCTTTTGCTT
GAACCCTGTTTCTCTTCAGCTCAGACCCCATGTTCCATCCTCTTAG
GAACTGTTGCTGCTGGGACCATGGCGTTTGGAGCCCAAGCCTGCGA
ATAAGCACCACTCCTCCTGTCTGGAGAGCTTTGCTGCCTTTGTCTC
TTTCTTCAAAACAAAACAAGCAGCTACTCCATTCTTAGTGGTGAAT
TTCAAAATCCTTTTTAACCTTATAGGTCCAAGGGTAGCCAAGG

ENSMUST00000055687.1 1 29 ENSMUSG00000006519.1 AGAGTTGGACCGGGCTGCTGCGTGTGCGCAGGGTCCTCGTC

ENSMUST00000017604.1 1 48 ENSMUSG00000006519.1 GACTTGCGAAGTGGGCTGCAGAGTTGGACCGGGCTGCTGCGTGTGC
GCAGGGTCCTCGTC

ENSMUST00000027415.1 1 126 ENSMUSG00000006576.1 TGCGTGGGGCGCCTGGAGAGGGGTCTTGCGGGCAGGTGGGATCCTG
CGGGGACCCGAGCGCGGGGCCCACGCTGGCCTGGTCGGGGCTCCCC
AAGAGGTCTCTGCAGCGCCCCCTTCTTCTCACCCAGGGTTTGGGTC
CCATAGTGATTGAGAGACTCCTAAGTCTTCAGTCTTCAGCCCTGCC

ENSMUST00000007257.1 1 63 ENSMUSG00000007041.1 GGTGGAGCAGCTGGGTGTGGGGTGCACTGGGCCTGTGGGGAAGCCG
TGTTGGAGCGAACTAAAGGGTCTGATCGGACTTGGGTTGCGCCGAA
GGGACAGCCCTGAGTCTGGAGGAGAGAATCCCGGACCGTGAGACCC
GCCTTCCCTTGCCCCGGCCCCTCCCAGTTCCCCCAGCGACGGCTGC
TTCCTGGTCCCCGACGCAACC

ENSMUST00000007266.1 1 40 ENSMUSG00000007050.1 GGCACTCGTGTCGGTCGCTTGGGGCGGCAGCCAGGCCCCAGGGTTT
TCCGTACAGCCTTACTGCCCACACCCCAGTGTGAGGAGGCTGCTCG
GAGCCG

ENSMUST00000009003.1 1 29 ENSMUSG00000008859.1 CGGCGGCTGCTGCAGAGCGGCCGGGAGGAGGGTGGGTCTCCCTAGA
GCGGAGCGCCGGAGTCCTCCTCCTCCCGCCGCCGCCCAGGCCGCCG
CCGCTGCCGCCGCGCCTCCGGACTCCTCTTGCCGCGCCCCGCGCGG
AACTCCGAGCGCGGTCCGATCGGCGCAGCCGAGGCCCAAGAGCCCG
CGGGTCGAGCGGCTCGCGGTGCAGATTTTTCTTAATCCTCTGAGGA
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CTCTGGAAAACAGG

ENSMUST00000010051.1 1 55 ENSMUSG00000009907.1 GCCAGAGGCGGGACCAGAGCCCTAAGGGGCTCGAAATTACGGAAGT
TTTGTGCGGAGGGTCGGGTGGCTGCTGGAGTTCCTGCTGGATTTAC
GGCTCCGGAGCTGGGGCTGCCGCTGGGGGGGTCTCAGAGCCGCCAG
CCTCCGCACGGTTTGCGGTGGTGACCCGGGCGCGACTCGACGGCGC
TGCTGCGGGCCTTGTCTGTAGTAGGGGACCCCTCGGATCTCCACC

ENSMUST00000061164.1 3 11,300,494 ENSMUSG00000010110.1 CACTTTTAAGAGGGTTTTTTCGCCTCCCCCTCCGCCCTCCGAAGTG
TGTCCACCTCTGGAGATCGGTTGCTGTTTTCTGTGAGAGGGGGAAG
GAAATCACGTATACCAAAGGCAGGATTGAGACCTGGGCTAACTGCA
AAGGTCTGCCTGGAAGTTCAGGGCCGCAGGACCAGGCTGTGGCTGT
TTTCTCGACTTTAGGGGCCCCGGCCGGAGCTCTGGCAGTCAGAGCC
AAGTCGGAAGGAGACTCTGAGGAGGCTTCGCCTTGGGCCTGGAGGA
AGCTGACCGTTCTCGCCGTGTCCAGGGTGCAGGATCTGCGGGTGGC
CGTGGGCTCCAAAGTCTGTCAAATACGGGAAAGGGCCTGGGGATTT
GCTAGTTGAGGGGAGCGTTTGGGGAAAGAGGCTGTCTGGAGAATGA
CATTCTCCTCTCCACAACAGTCTGAGGTTATGCGACTCGATGATCC
CGCGGAAACGCTACGGATCTAAGAACACGGATCAGGGTGTCTACCT
GGGTCTCTCAAAGACACAGGTTCTGTCCCCTGCAACTGCTATCAGT
AGCAGCAGTGACAGCACTCCTTTGCCCACTCCGGTGGCCCTGGTCC
CCTCCCCTCCCGACACC

ENSMUST00000010254.1 1 193 ENSMUSG00000010110.1 GAGTTAGGAGTACGTCTAGGTGACGTGGCGGCTCCTGTTCTTTGGT
CCGGCTTCCACTGCTTACAAGTCCTTCGAGGAGGCGGCAACGATCT
GGGAAGAGTGGCGGTGGTGGTGGCGGTAGGAAACAGAAGAGTCTGA
GGTTATGCGACTCGATGATCCCGCGGAAACGCTACGGATCTAAGAA
CACGGATCAGGGTGTCTACCTGGGTCTCTCAAAGACACAGGTTCTG
TCCCCTGCAACTGCTATCAGTAGCAGCAGTGACAGCACTCCTTTGC
CCACTCCGGTGGCCCTGGTCCCCTCCCCTCCCGACACC

ENSMUST00000010278.1 1 28 ENSMUSG00000010134.1 ACGTGTGCGGTCCCTCCGGCGCCGAGTCAGGGTCTCTCGTCGAGTC
TGGGTCTAGGTTAGATTTGGAATCGTGGAG

ENSMUST00000011240.1 2 27,81 ENSMUSG00000011096.1 GGCGGCGTTGTGAGCTGGGGTTTGGGGAGGGTCTGGCCTTCCTGAG
GTTGAGGGGCAGTGGGAGGGCGAGCCCCCGTGGGAAGGGTATGGAC
TGCATAGGTCAGGGGGGCAGTGATCGTCCTGCGACTCCTGGCCGAC
TGCTGAAAGAGCTCACGCTCAACCCCATGTGTCTGA

ENSMUST00000012566.1 1 12 ENSMUSG00000012422.1 CCCGGCCCGGAAGGGTGATGTGGCTGGACCAGCACCGGCCTCACTA
TG

ENSMUST00000015712.1 1 108 ENSMUSG00000015568.1 AAAGGTTGACTTGCCCTACGGCGCTCCACCGCGCTCCAGTCCTCTT
GCGCCTCCTGCTCAACCCGCTCCTGACTGCCCCACGCCGCGTAGTT
CCAGCAGCAAAGCAGAAGGGTGCACCGGGAG

ENSMUST00000061747.1 1 180 ENSMUSG00000015568.1 AGACTCTCGATTTCTCCTCCTACTCCTCCTCCGAGGAATTCTGCCC
CTTGTAACTGTTCTGCCCTCCCCTTTAAAGGTTGACTTGCCCTACG
GCGCTCCACCGCGCTCCAGTCCTCTTGCGCCTCCTGCTCAACCCGC
TCCTGACTGCCCCACGCCGCGTAGTTCCAGCAGCAAAGCAGAAGGG
TGCACCGGGAG

ENSMUST00000056450.1 2 371,788 ENSMUSG00000015697.1 CGAACAGTATCGGGGCAAGAACCCTCTATTAGTTCCACTTCTGTAT
GACTTCCGGAGGATGACAGCACGGCGCAGAGTTAACCGCAAAATGG
GCTTTCATGTAATCTATAAGACACCCTGTGGTCTCTGCCTTCGGAC
GATGCAGGAGATAGAGCGCTACCTTTTTGAGACTGGCTGTGACTTT
CTGTTCCTGGAGATGTTCTGTTTGGATCCATATGTTCTTGTTGACA
GAAAGTTTCAACCCTTTAAGCCTTTTTACTATATTTTGGACATCAC
CTATGGCAAGGAAGATGTTCCCCTGTCCTGTGTTAATGAGATTGAC
ACAACTCCCCCACCCCAGGTGGCCTACAGCAAGGAACGCATTCCTG
GCAAGGGTGTTTTCATTAACACAGGCCCTGAATTTCTGGTTGGCTG
TGACTGCAAGGATGGGTGTCGGGATAAGTGAGTTGGTGGGGTGTAC
AGGCATTGCTGTCTCTGCCTTCAGGTTTATTACAGTTGCTTTTCTT
TTCTTTTTTATTTGTATTGCTTTCCCTGTTTTCCTTTACCTCCTCT
TTCAGCTAGAGTTCTGCTAAGGTCATTATGAAATACAGATACAGAA
ACTGGGTACAGTGGCACATACCTGTAACTTCAGAATTTGAAATTCA
GCATTGTGGCAGTTTCATCTTGAGTTCTGGGCCAGCCTAGGCTTCA
TAATAACTTTGAAGCTAGGCTGAGCTAGCTACGCAGTGAGATCTTA
TTGAAAGAGAGAGAGAGAGAGGGAGAATGAATGAACATGAGATAGG
GAGACCAGGGTCTGATCGTCTTAAATGTCCCCAGGAGTAACCCTGG
AAATGTAGGGGTTATGTTCTGTTCCTGTCTCCTCTTGCTGTTTCTG
TCTCCCCTTAACCTTTCATCCTTGTGTTCACCATTTAGATTCTACT
TTATTCTCACTGTATCTTACTCATGCTTTTTCTCACTACCTTTACC
TTATCCCCATCCTCTGTTATTGGTTGATTTTTGCCCTAAGGTAAGG

ENSMUST00000015893.1 1 259 ENSMUSG00000015749.1 AGTCTCGCAGCAGCCATTGAAGGGGAAGGAACTGCGGGCGCGCGCG
TGTCTCTCTCCCTCACTCTCTCTGTGTGAAAGTGTGTGCGTGCCCG
AGTGTGCGCGCGCGGGTGTGTGGACTCGGAGGTGGGGGCAGCCGAG
TTAGTCCCAAGTCGTCGGACTCCATTTGCTATTCTTTTCTTTCTCT
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CCCACACCCGTGTGGTAGTGGGCGTTCGTCTTTGCGTCTCTTTTCA
TTCATCTCCAGACCTTTAGAGGTTTTTTTAGGGTTGGGGATAGTGG
GGAGGGCAGGCGAGGGGAAAGGAGGAGGAC

ENSMUST00000015934.1 1 95 ENSMUSG00000015790.1 GCCCTACTCTTCCGGTCACGGTTCTCTTCCGACCTTGCGGGTGTTG
GGCAGTAGTCTCAAGCTGGGGTGCTGGCGCAAGAATGCAAGCACAT
CAGAGGGTGGTTCGTCCATGATCGGAGATGCCCATCTGACGCCGCA
GCCACCACGTGAGACAGAGCGCCGTCCCGGAAGGAAGCAGATTTCT
CGGTCCCGGAAGTGCTCAAAG

ENSMUST00000016639.1 1 203 ENSMUSG00000016495.1 GCTCTGCCGAAGCAAGGTACTGTCCCTGCGCTGATCGCTCTGGAGC
TCTGGCTAGAGGCCTCTGCTGCGGTCACCGTCCCCGCACCGTGTCG
CGTGAGATCTCCAGAGGGACACTCCTGTTTGCCTTCTATATTTAAC
CGTGTACCTGAGATTTCCCCCGACACATCCAAAGTCCAAGTCCAAG
AGAGCAAGGCCCAGAAGGAGGGTCAAG

ENSMUST00000016763.1 2 239,630 ENSMUSG00000016619.1 GCTTTCCAAAGATGAAACAAGGGGTGTGCATTTCAGAACAGTACTG
TGTAGCCACGTGCCTGTGGGGCTGACACGTGTCAAACTCACAGGCA
CTTTCAGGAACTTGTCTCTTCATGGTGGCAGTGCTCTGTGAGCATC
TGCCCATGCCTTGAATATTTACCAAAAGAATAAAAGCAAAAAAGAT
CATGACTGGACTGCCTTCTAGAGCTCCCCGGCCAATTTCAGTTGTA
AATTAGTGAGGGTGGCTTGCTTTTTTTTCTAACATTCCAGCAATTT
GCTGCTAAAGACTATCACTTTTGGAAACAAGAATTACAGGGGAGAT
GTGTGGGGTGTGACTGTAACTCGGTGTCTTGTCTTTATGCTTTAGG
AGCTAGCTCATTGCATCTGACCTGAGTATGGGAATCACTATGAAGT
CTGAGTGTCACAGGGAGGCCCCCGGAGGGCACTCTGTTCTTCTTCC
ACTGTGTGTGTAGCTGGTTCCAACCCATGGCTTAAACTTCATTTAT
GGTTTAACGTGTTAGAAACTTGCATCTTGTCTGTTTAATGTGAACT
GAGGTGTGTATCTCCAGTTTGAAAATCTCACGTTGTGTCTTACATT
TGCCTGAAGGAAGTGTGTGTTCTCTGTGGTCAGGGTGCATCTGGCA
GATGCTAAGCCTGGGCCTTCCCACACTATAGCTCACACTATGACAC
ATTCCCAGCCCTGCC

ENSMUST00000039852.1 2 16,877 ENSMUSG00000017119.1 AGTAGTTCTGTACAAAGGGTGGGAATCGCTCCCTGAGGCCGGAATA
TGAGCGCAAGGTAGTGCCCAAAGCAGTTGCAAAACGAGGTCTCATC
CCTCCCTCAGCCTTCCTGCCATGGAAGTCTCCAGTTTCGGTAAATA
AGAGACTTGTGTAAGAAGAACTACCAATTCCAGCATGCATTGCGGA
ACGAAAGGCCTTCTCCACAGCATCTCTTGGAAAGTGTAGTCTTACG
GGAAAAGAGCTTCTCACACCGGAAGCAGGCACGAGTACCACAGGAA
CCCAGTCGGTACAGCGGAGACCTCCTCGCAGTTATGCGTCTTAGCT
GCTATGAATCGCAGCGTTCTGTGTTCGTGTTTTGTGCACAGAAAAT
AGACTAAAAGGAGCTGTGGGTTCCAGGAAGACTACAATTCCCGTCC
AGCCCCGCGATTCTCGGAAAAAACAAACAAACCAACCAACTTGAAC
GTGCTGGGGAGTTGCTGGGGAGTTGATGAGCCAGCGTCTGCCTAAA
TTTTACAGCTCCTAAGAAGGAAGAATTGCATTTCAGGCTGACCTAG
AACTCTTGGACTTCCATTACCATCCTGCATCAACTTCTGAGTAACT
GGGACTACAGCTCCAGCCAGACAGCATGGAACCACAGGTTACTCTA
AATGTGACTTTTAAAAATGAAACTCAAAGCTTTCTGGTTTCGGATC
CAGAAAATACAACCTGGGCTGATGTTGAAGCTATGGTAAAAGTTTC
ATTTGATCTGAATACTATCCAGATAAAATACCTGGATGAGGAGAAC
GAGGAGATATCCATCAATAGTCAAGGTGAATATGAAGAAGCACTTA
GATGGCTAACATTAAGCAAGGAAATCAGCTACAGATGCAAGTCCAC
GAAGGGTACCATGTTGTAGATGAAGCACTCCCCAAAAATGTGGTAG
AAAACCAAGCGGCTGCCAGGACAGGGAAGAAGCCACTTGCACATTA
TTCTTCACTGGTGAGAGTCTTGGGATCAGACATGAAGACCACAGAG

ENSMUST00000017365.1 1 120 ENSMUSG00000017221.1 CTGGCATTTCCCAGAAGCCCCAGCGCCGGGAAGGAGTTTGCAGCTG
CTCGGTCATCGTGCGGCCCGACGCGAGCCCGCGCTGGTGTGCAGGC
CCGGCTCTGTGCCTGGTCTCTGGTGTGAGGGTTTACGCGAGGCCCC
TGCTTCGGTCCCCGGACTAGGCCTCGACCCCGGGCGCC

ENSMUST00000017384.1 1 126 ENSMUSG00000017240.1 AAAATTAGCTCCACAGTAAGTAAAATAGATTGTTCCTCTCTTTTCA
GGTAGTTTGTACCTCCTTTTCAGGCTCCATGGAAGCCATCACCGAC
AGACGTCATCTCGCTCTCCAGAAAACGTGCCGCAGGGTGCAGGCCC
CGCCCCGCGGAAAGAAGGGCGGCCCTCCCTGGACGTGAAGCACGCT
GGGACTCCGGAGTCTCGAGCTTCCCGGCAGCCTCCGCGGCGGGCGT
GGTGCGTAAGGAGCTGACCAGCGGTGGCCGTTCTCCGTAAG

ENSMUST00000017904.1 1 90 ENSMUSG00000017760.1 AGAGCTGATCTAAGAGGTGGCTATAAAGCCCTGGCCGGCTGCGGCC
CACCAGACGGTCCCGGGGAATTCGGAACTGCTCGATGCGCAGATAG
GGTTCAACCAGTAGGGCTTGGGGACCACTGGGGACCGCTGCCTCCG
CTTCTGGTTGACCTTCCCGGGGCACACGGTTGTGGTGGCGTGTGAT
AGCGAAGACCCAACTGTGGCCAAGGCTGACCAAGTCAGGCAGTGAA
AACTCGGGTACAGCGGCCAGACTGGCGGGATCCAGAGCGGTCAGGC
CAAGAC

ENSMUST00000017975.1 2 126,235 ENSMUSG00000017831.1 GTCCTCGGAACTCGAGCGCGGCGACTCTGGAGGAGGAGGAGAAAGG
AAGGCGGAACGGAGAGGCGGAGACGCAGCCCGGCAGGGGCGGCGGC
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ACGGCGGGCGGCGCTCATAGTCCCGCGCCGGCCAGGGTGAGAAGAA
GGAGCGAGCAGGCGACGCCGCCGCTGCAGCCGCGGCGCATCCGATC
TCCGGGCCGGGCCGGGCCGTGCGTGGCCTCGCTGCCGGGAGACGCG
GCCCAGGGTAATTTCTCCAGAAAGAAAACAAAATTAATGCCTTGCA
TCCTGGAAGTTCATTTAGGAATCTGAAATTAGGGACTTCTTTAAAA
TTTGGAC

ENSMUST00000018005.1 1 114 ENSMUSG00000017861.1 CAGACCTGCAGACACGCTGACGCCTGAGAGCACCGCCTGGGGCCCG
GAGCGGCTCGAGCAGCCTGAGTCCTGACCCCGGCCCGGCTCCCGCT
CCGGGCTCGGCCGGCGGGCGTAAGGGTGCGGCGGGGTCCGGGCCGG
GGGGATGTCTCGGCGGACGCGCTGC

ENSMUST00000018050.1 1 530 ENSMUSG00000017906.1 CAAGCGGCAGATTCGAAGCCGGTTCCAGCTCAACCTGGACAAGACC
ATAGAGAGTTGCAAAGCACAGCTAGGCATAAATGAGATCTCAGAGG
ATGTTTATACAGCCGTGGAGCACAGCGATTCCGAGGACTCCGAAAA
GTCGGAGAGCAGCGACAGCGAGTACGTCAGCGATGAGGAACAGAAG
CCCAAGAATGAGCCCGAGGACCCCGAGGACAAAGAGGGGAGTCGGG
TGGACAAAGAGGCCCCTGCCATCAAAAGGAAGCCCAAACCCACAAA
CCAGGTAGAGGTCAAAGAGGAAGCGAAGAGCAACTCTCCTGTCAGC
GAGAAGCCGGACCCCACACCCGCCAAGGACAAGGCCAGCCCAGAGC
CTGAGAAGGACTTTGTAGAGAAAGCAAAGCCATCACCTCATCCCAC
AAAGGACAAACTGAAAGGAAAGGATGAAACGGATTCTCCCACAGTG
CACTTGGGCTTGGATTCGGACTCGGAGAGCGAACTTGTCATAGACT
TAGGAGAGGATCCTTCTGGGAGGGAGGGTCGAAAAAACAAGAAAGA
TCCCAAGGTGCCGTCGCCTAAGCAAGACGCTATAGGTAAACCGCCA
CCGTCGTCCACTTCGGCGGGCAACCAGTCTCCCCCAGAGACACCGG
TACTCACCCGCTCAGCCACCCAAGCACCCGCGGCTGGGGTCACCGT
GGCCGCCGCCACCACCAGCACGATGTCTACCGTCACAGTCACGGCA
CCGGCCACCGCCGTCACGGGAAGCCCGGTGAAGAAGCAGAGGCCGC
TCTTACCGAAGGAGACTGTCCCAGCTGTGCAGCGGGTCGTGTGGAA
CGCATCAAGTAAGTTTCAAACGTCCTCCCAAAAGTGGCACATGCAG
AAGATACAGCGCCAGCAGCAGCAGCAGCAACAACAACAGCAGAGCC
AACAGCAGAGCCAGCAGCAGCAGCCTCAGTCTTCCCAGGGGACGAG
ATATCAGACCAGACAGGCTGTGAAAGCTGTCCAGCAGAAGGAGGTC

ENSMUST00000040191.1 1 57 ENSMUSG00000018166.1 GCACCGTGAGACACTGGGACCACAGCTGCTGCTCAACTGGGGAGTA
CAAATTGCCAAGGGTATGTATTACCTCGAGGAACACAGCATGGTG

ENSMUST00000018441.1 1 16 ENSMUSG00000018297.1 AGTGCTGCTCCGGTACAGGGTCGCGCTCGCGTCTGTCCTTAAGGCT
CTCCTCGGTGTCCACGGCACCCTCTTTCCTTGCTTTGCAGCGATCC
TACTGCCAGAAATTCGCC

ENSMUST00000018506.1 1 8 ENSMUSG00000018362.1 GGGCTGAAGGGTAGCAGACGTTTCCACAGCCGCCGACCCGCAGCTT
GAGTGTCCTGCACCACCTTTCGTGGAAATCTGAGCCGGCTGTACAG
CTTTCCTCCTTGTTCCTGCAGCC

ENSMUST00000018711.1 1 18 ENSMUSG00000018567.1 ACTTTGTACTGTGGGAAAGGGTTTTTCAGTTCACTCGAAACAACAG
CAACCTTATCTGCGATGTCATATGTGTAACCCACAAGTTGATTCCA
AAGCAGTTACGCTGAAGGCGTAAGAGGACCAGGCTACGGGTTGCGC
TAGCAAGCTGAGCTAGTGGCGTATGTTAGCAGGCGGGGCCGGTCCG
ATGGTCGGGGGCGGGGTTGATGAATAGGGAAGTGGCGCAAATTCGT
GGATCGCTCCGCCAAGTCTGTTCGTCGAAGCCGCCTCCGCCGCCGC
CCCCTGTCCCGGCCCCCCCCCTGGGTTCCCTCAGCCCAGCTCGGTC
CAGCCCGGTTCTCGGGAGA

ENSMUST00000018713.1 1 383 ENSMUSG00000018569.1 GCCCGCACCTGCCGCCGCACCGCCAGCTCCCTGTGCCGCGCACCGC
AGCCTGGGGCCCAAGGGCCCGCATACTTTCTGGGGGCCACGCCCTA
ACGGCCCCTCCACTTCTTTGGGTAGTCTCGGAGCACGCCGGTAGGA
ACCGCCCGGCCTTCGGGGACCGCTTTTGTCTGGAACCAGTCCTTCG
GGCGAAGCCGGTTCCCTCTGCTGTGAGAGTGTCGCTTCACCGGAGG
GGACGATTTGTGTTTACCTCGGTTAACAAGATTTGTAGTTACCCGG
TCCAAAAAAAAATCTTTTTCTCCTTTGGGTGACTTAAATCTCTATC
CAAATTTTCTTGTGTTGCTGCTCCCCGGATTTTTGTTTTTTTGTTT
TTTTGCTTTACTGTAGGGTCGCCCTCCCGGCGCGTCCCGTCTTTTC
TGAGACAAGGAA

ENSMUST00000019117.1 1 31 ENSMUSG00000018973.1 TGACATACTGCCGAAAGGTTGTAGGGCAAGAGGGTGTCTCCCCCAA
ACGGCCCGACCCTCCTTCGGCCTCTAC

ENSMUST00000019183.1 1 220 ENSMUSG00000019039.1 TTTAGTCTTCCGGTCGCCATGGCGACCGGGCGCCTTGGGGTTGGCG
AGACGCTGGAGGCCCTTAATGCAGCTGTAGGGCCTGGTAGCCCAGT
GTGGTTTAAGGAAACCCATGCCCGGCACCTTCGTGTTCGAGACTTC
TTGGCACCGCGAAGCGCGCTACAGGCGCGCTTCAGGGACGGCCAGG
TGCCAGAGTGCGTGTTCCGTGCGGTCTCCTGCCTGCAGGGTCCCGG
AGTGGCCCCTGTACTGCGCTGCGCGCCGACACCCGCGGGTTTATCG
CTCCAACTACAGCGGCCCGCTGTCTTCGAACATGTACTCGGTGCCC
TGGCCTCCTATGCTACTCCCGCCAAACCTGCCTCACCAGGCCCGCG
AGTTGTCCTACACTGCCCAGCACTGCGCTGTAATTCGGGGACGCTC
CGATTGAGCCAGCTGCGTGCCGTGCTCGTAGCCGATCATCTAGTAC
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GGGTACTGCGTGCTCATGGGGTACGTGTGTGCTCAGTGCCCCCGGT
GCGGGACCCTCACATGTCAACTTTCCTCCAGAAACTTCGGGTGGAA
TGGCCCACTGCCTCGAAGAGCACCTCGACCGAAACACTGAGAACCT
GTGTTCTTGCAAACCTTAATGGTTCTAAGGAAGCGACGCTGCCCCC
TGGCGTCCTAGGCCGACTGTGTCTGAAGGAACTGGTAGAACAGAGA
GGCACTGCTGGCTATGACCCCAGCATAGACCACTGTTTGGTGACTG
AAGATGTGCTCTCTGTGCTCTCGGAGCTGCAGGAGGCTGTGCGCCA
CTGGCCAGAGGGCGGCCACCCAGGCCGGCGTCCAGATGCTGGTGTA
GATGACTGCGTGGTTATACACGTGGTTAGCTGTGAAGAGGCATTCC
AGCAACAAAAGCTGGATTTGCTCTGGCAGAAATTGGATGACCGGGC
TCCTCACAAGCAGAAACACCTGGTGTGTGGTCCCGTGAAAATGGCT
GGTGTACCCGGCACCCAGCTGACTGCCCCTCAGTACTACAGGCTCA

ENSMUST00000019354.1 1 4 ENSMUSG00000019210.1 TCCCAGGGTTTTCGTCTCAGGTTTGCTCCGCCGCCACTTTGAACCC
AGATTCGAAGCTGTCCCCTGGCCGGACTTTGCCTTCGCC

ENSMUST00000019470.1 1 92 ENSMUSG00000019326.1 GCGAGCGAGAGAGCAAGCAGCCAGCAGGCGGGCGGGCGGGTGGCCG
GCCGGCACGGAGGGAGGGGACGAGCAAGCGGTGAGCAAGCCAGCGA
GGGTGCCCGGGTCCCGAGGGCAACGGAGATTCCTCAGGCCCCTCCG
GTGCCCTCCCCGGAGCCCAGAGCACCTCCGGCACCCAGCGGAGCGG
ACACGGCCCGGCCTGGCC

ENSMUST00000019611.1 1 39 ENSMUSG00000019467.1 CCCAGCTTCCGTGGCCCCTCGGCCCTGAAACTTGAAGCAGGGTAGG
GGTCCAGC

ENSMUST00000055515.1 1 41 ENSMUSG00000019505.1 AGTGACGAGAGGCTTTGTCCGGTTCGGCGGTCTTTCTGTGAGGGTG
TTTCGACGCGCTGGGCGGTTTGTGCTTTCATCACATTTGTTAACAG
GTCAAAATGCAGATCTTCGTGAAGACCCTGACCGGCAAGACCATCA
CCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTGAAGGCCAA
GATCCAGGATAAAGAGGGCATCCCCCCTGACCAGCAGAGGCTGATC
TTTGCCGGCAAGCAGCTGGAAGATGGCCGCACCCTCTCTGATTACA
ACATCCAGAAAGAGTCAACCCTGCACCTGGTCCTCCGTCTGAGGGG
TGGCATGCAGATCTTCGTGAAGACCCTGACTGGCAAGACCATCACC
CTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTGAAGGCCAAGA
TCCAGGATAAAGAGGGCATCCCCCCTGACCAGCAGAGGCTGATCTT
TGCCGGCAAGCAGCTGGAAGATGGCCGCACCCTCTCTGATTACAAC
ATCCAGAAGGAGTCAACCCTGCACCTGGTCCTTCGCCTGAGAGGTG
GC

ENSMUST00000019649.1 1 72 ENSMUSG00000019505.1 ATAAATAGCGGCTCGCGCGGCCACTGAGCTCAGTGACGAGAGGCTT
TGTCCGGTTCGGCGGTCTTTCTGTGAGGGTGTTTCGACGCGCTGGG
CGGTTTGTGCTTTCATCACATTTGTTAACAGGTCAAA

ENSMUST00000019859.1 1 36 ENSMUSG00000019715.1 GAAGCGGAAGGCGGCGCCACCTCGGCGGCGGATTCGAGGGTTTGTT
GTCAGTCGTGTCAGCTGGTGACATGCC

ENSMUST00000019950.1 1 74 ENSMUSG00000019814.1 AGCCCTGTGGACCCACGTGTGGAGCTGCCGGCAGGTACCGGGGAGC
GGCGGTTCGGCTGCCGCGGTTCCGGAGAGGGTGTCCCTGCCTCATC
ATG

ENSMUST00000020099.1 1 80 ENSMUSG00000019942.1 TGGCACTCGGCCTCTAAGCTCCTGGAGTTGCTGCGTCCGCGCAGTC
CGGAACTGCGGTGTGGCCCCAGCCGGGACAGAGAGGGTCCGTCGTA
ACCTGTTGAGTAACT

ENSMUST00000020174.1 1 77 ENSMUSG00000019998.1 AGCTGAGACCGGCTGCGCCAGGCAGTGGGCCCCCGGGTGACAGCGG
CTGGAGGTGGCCGAGGAAGCCGGCGAGGTCAGGGTGACTCCTAGAA
ATCCACATAGCCTACCTGCATCTGATGAAATCAGCCAGCCAGCCAA
CCAGCC

ENSMUST00000059116.1 1 14 ENSMUSG00000020088.1 TGTGCTCTGAGGGAGGGTCGCGCCGCCAGCCACCGCCGGAGGAGCC
CCTCGCGGCGTTGTAAGCATCAATA

ENSMUST00000020285.1 1 48 ENSMUSG00000020088.1 CGCGTAGCTGGCGGACCCGGGGACTGCTGGTCTGTGTGCTCTGAGG
GAGGGTCGCGCCGCCAGCCACCGCCGGAGGAGCCCCTCGGGCCGTT
GTAAGCATCAATA

ENSMUST00000020342.1 1 358 ENSMUSG00000020134.1 CCAGGTTGCTGGCTTCCTTAGTTTCTCGTCTGGCATATATTAGTCA
AAGGGAGCACAGAAAATTCAGTCTTCTTGTTCCCTAGATCCCGAAG
TCCCTACTGTTCTGCCTCTCTCAGATTTTTATATCTTCTTATATTT
TTTTTTCATGTCTATTTATTATGTGCCTACATGTACCATGCTGTGC
ATGTCGAGGCCAAAGGACAGTTTGCAGCAATTGGTTCTTTCCTTTC
ACCACGTGAGGTCCCAGATCAAACCTCAGTCAAAGGTAAGCACCTT
TACCCACTGAGCCATCCTGCCAGCTCCCTCCCTTCGTATATTTAGA
AAAAGCTTTCTATATCTGCTTACATTATTTTATCCAGGGTCTTTAA
TTATACTTTGTAGAAATAATAGGGAAATGGACAACTTTGTTCAGTA
AAGTGGCAGACAGACAAATGTACATTTATCTGTTTGTGTCAAATAC
AGAACCATTGACATGTGTTTCATGTGATTTTCTTGCTGTGTTCATG
AAGACTTGGAAAATACTCTATTTAAACTGGAATCATTGTTCATGTT
ATTAACAAAACCTTTTTCTCTTTAGGAAATAATGCAAAAGGTGTCT
CAAGGCTCCTGACCAGTGAACAGAGATTTGAGAAAGACAGCCAAGC
TC
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ENSMUST00000020358.1 1 39 ENSMUSG00000020149.1 GCGATCACTGAGTGGCGGCGGCTGCTGATTGTGTTCTAAGGGTCGG
AGTGGGGTCGACGTTTGCTCTACCGGAACAGCTTAGCTCATTCCTC
CCTTTCCATTACCTGTGGCGCGGAGAGTTGGGGCGGCGGCTGCGTC
AGCAAGGGCGGTGGTGGCGGCGGCGGCGGCGGCAGCTGCAGTGACA
TGTCCAGCATGAATCCCGAATAT

ENSMUST00000020420.1 1 2 ENSMUSG00000020198.1 AAGGGTCTGTGGAAGCTGGGGGGGGCGGGCTTACTGGCTACCCCTT
CTCCTCAGACTGCTCTCCGGCTACAGCCGTCGCTCTGGCCTCCACG
GCGTCCCCTCCGCGGCGGCCGGAAACACAGCGGGGCGGTTGCCTGA
GGTGCGGTCGCCGGGTCCCCGCACCTTCTAGGGCCGCGGCAGCGGC
GTTTCCCTCGGAGGCCGCAGCCCACGGGCCGCCGCG

ENSMUST00000020604.1 1 366 ENSMUSG00000020346.1 GGTGGGGCCTGCGGGCGGCAGGGACCTGGCCCCGGCCTGGATCTGG
AGCCGGGAGGGCGGAGGCTCCCAGCCCGGACCGATGGGCGGGGCCC
AGGTTCCCACAGAGATCAGCCTCCCGGGCCATGTTGGTGTTAAAGC
CTGTTTCTTCTCCTGAGCCCCGGCAGAACACAAGTGGACCAGTGGA
TGACTTCTCTTGTCTGAGCAAGAGATGGCCTAATCCCTGCAATCTC
TCTACCACTGGCCTCTGAGCTGTAAAAGCCAGCTGGATGAAGGGAT
GTAACACGCGCCTGGGAGGGACACTGAAGTCAGGAGTGGGGGGGGA
GGGGCCCGGACACACCCCTTCCCCCCCCAGACTCCTCCCCATCAGG
GTGCACGTGGCCATGGACTTTGGACCTGGATAAGTGGAGAGAAGCT
GTACTTTGGGGGATCTGATTCTCAGTTTTGGAAATGAAGTATTAGG
TTGGGGGAGGGGGCGGGGTTGATGATCTTCAGGGAAGCGACAGAGA
GAAGAAAAGAAAGGTACATGGCTTCTTCCTACTCTCAGCCTAGAAG
AATAAACCCTTAGTGTGGGGACCTGAGCCAGGCAAGCCAAAGGCAG
CCTTGAGCCCTCCCTCCCCTGCCCTCCCCTGCGGGGGCCAGG

ENSMUST00000020640.1 1 18 ENSMUSG00000020372.1 TCTTTCTTTTTCTCCACAGGGTCGTGGTGGCAGCCGCTGTGGTGCT
TGGCTCTCTGAGCTATCCGGTGCCATCCTTGTCGCTGCGGCGACCC
TCGCATCAACTGCAGCC

ENSMUST00000020653.1 1 81 ENSMUSG00000020386.1 AGGAGCTGAGAAGAGCTGGGGCCCTGGCAGCCATAGCGCTTTGCAC
AGCCGGCTTGGAGCGTGTAGGACGGGCACGGAGCAGGGTTGCGTTC
TCTGAAGTCGCAGACCTGTAAGATCTGGAT

ENSMUST00000003461.1 1 29 ENSMUSG00000020456.1 GGCGCTTGACACCCGGAGCTCGCGGCCGAGGGTACTTGTGGAAGGC
TTCAGGACAAA

ENSMUST00000060992.1 1 27 ENSMUSG00000020458.1 ACCCTAGGGCTTTGTCTACGAGTGGCAGGGTG

ENSMUST00000018744.1 1 164 ENSMUSG00000020534.1 GCGCTCTCCAGGAATTCGGCGATCCACTTGCCTCTGCCTCCCTAGT
GCTGGGATTAAAGGCGTGCGCCACCACAACGCGTTTAGTCCCTTTC
ATAAAGACCGGAGGAACAGACGTTTACGGCCAGCTCCCGAAACCAA
GTGAACTGGAGGCCACCCTGCACCAAGGGTTGGAACCTTTTCACAA
AATCCACGCTCCTAATACAAGGCAACTCTGAACCAGTGCA

ENSMUST00000051716.1 1 57 ENSMUSG00000020608.1 TTTGGGCGGGTGTGCCCTGCTTGGCGGGCGAGCGGTGGCCGAGGTC
CGACGCCCTCAGGGTGGCCTTCGTGTCGTGACAGCCGCGGCGTGTA
GCTTCCCCGGGGTGACCGCGACTTGTTGGAGATCTG

ENSMUST00000020960.1 1 69 ENSMUSG00000020632.1 TTCTTCCGCCACCCGGATATGAGCCGTTCTCGCGAGAGCCGTCCCT
CTTTCTAAGCCGGCGATCCGTCAGGGTGAAGCC

ENSMUST00000061672.1 2 62,500 ENSMUSG00000020661.1 CCACAGGCAGAGCCGCCTGAAGCCCAGCGCTGAGGCTGCACTTTTC
CGAGGGCTTGACATCAGGGTCTATGTTTAAGTCTTAGCTCTTGCTT
ACAAAGACCACGGCAATTCCTTCTCTGAAGCCCTCGCAGCCCCACA
GCGCCCTCGCAGCCCCAGCCTGCCGCCTACTGCCCAGCAATGCCCT
CCAGCGGCCCCGGGGACACCAGCAGCTCCTCTCTGGAGCGGGAGGA
TGATCGAAAGGAAGGAGAGGAACAGGAGGAGAACCGTGGCAAGGAA
GAGCGCCAGGAGCCCAGCGCCACGGCCCGGAAGGTGGGGAGGCCTG
GCCGGAAGCGCAAGCACCCACCGGTGGAAAGCAGTGACACCCCCAA
GGACCCAGCAGTGACCACCAAGTCTCAGCCCATGGCCCAGGACTCT
GGCCCCTCAGATCTGCTACCCAATGGAGACTTGGAGAAGCGGAGTG
AACCCCAACCTGAGGAGGGGAGCCCAGCTGCAGGGCAGAAGGGTGG
GGCCCCAGCTGAAGGAGAGGGAACTGAGACCCCACCAGAAGCCTCC
AGAGCTGTGGAGAATGGCTGCTGTGTGACCAAGGAAGGCCGTGGAG
CCTCTGCAGGAGAGGGCAAAGAACAGAAGCAGACCAACATCGAATC
CATGAAAATGGAGGGCTCCCGGGGCCGACTGCGAGGTGGCTTGGGC
TGGGAGTCCAGCCTCCGTCAGCGACCCATGCCAAGACTCACCTTCC
AGGCAGGGGACCCCTACTACATCAGCAAACGGAAACGGGATGAGTG
GCTGGCACGTTGGAAAAGGGAGGCTGAGAAGAAAGCCAAGGTAATT
GCAGTA

ENSMUST00000020991.1 1 62 ENSMUSG00000020661.1 CCACAGGCAGAGCCGCCTGAAGCCCAGCGCTGAGGCTGCACTTTTC
CGAGGGCTTGACATCAGGGTCTATGTTTAAGTCTTAGCTCTTGCTT
ACAAAGACCACGGCAATTCCTTCTCTGAAGCCCTCGCAGCCCCACA
GCGCCCTCGCAGCCCCAGCCTGCCGCCTACTGCCCAGCA

ENSMUST00000002980.1 1 36 ENSMUSG00000020664.1 GCTCCTCGGCGATGACGTATATGTTGCGCAGGCGCAGGGTGGGGAG
ACCTTGGATAAGTCTTACCAGGCGTTCAGCGGAGGTGAAAACCCCT
GGTTGGAGGGACGGGACCGAGGGACG
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ENSMUST00000015107.1 1 2 ENSMUSG00000020694.1 TAGGGTTAGAGAAGACAGTTGGTACAGAAGAAAGGAGACTGAGAAG
GACTAGAGAGGAGAAGGCAGTTGGTGAAGAGAATGAACAGTGAAAA
GAAAGGCTGGTGAGCCAGGGAAGCTAAGCTGAGCCAGAAAAGATCC
TACTGTTAGGAAACAGAGGGAGAATCCATGAAGAACTCACACAAAA
TAGCAGGAAAAAAAAGACATAAAGCTTCATTTATAGAAAATTAAAA
TTGCTGGGCAGTGGTGGCATTCGCCTTTAATCCCAGCTCTCGGGAG
GCAGAGGCAGGCGGATCTCTATGAGTTTCAGGACAGCCAGGGCTAC
ACAGAGAAACCCTGTCTTGACCCCCCATCTTCCCCCCCAAAAAGGT
GAAACTAAAAATTTCATCTGTCTTCAAATGGTTCCTTTAAAACTGC
ACTCAGGAAACAGGCATCAGGGCATATGCCTATACTGCCAGCTCCT
AGGGCCTGGGACAAAAGGACTGAGAATTTAGAACAATCTTGGCTAC
ATAGTGAGACTCTCTGAAAACAGATAAAGTCCTTCAGACACGTTCA
GACATCTGGTCAAGGAAGCATCAGAAGAAAACAAAAAGCTGAGTCG
TTACTTTGAAGTCCGTGTCTTGGCTCGTGAAACTAGAAATG

ENSMUST00000021052.1 1 34 ENSMUSG00000020710.1 GTCTCCCCATTTGAGAGAGAGAGAGAGAGATGGAGGGTATGGGCTA
TGGACCTCGGAGGGCTCCGCCACTGACCTGTGTCCCTCCACTGTTC
CACTTTCCTCAGCGTCCTGGC

ENSMUST00000021085.1 1 20 ENSMUSG00000020739.1 AGAGAAGCGGCCGCGCGGCAGGGTCCCAGCCGCGGGGGGCACGGCG
CT

ENSMUST00000021087.1 1 96 ENSMUSG00000020743.1 GTCTGACCTAGTTCACCTGAGCGGGGCAAGGGATATGGTGACCCCG
GCGCGGGGTGCGACCTGGCAAGACCAACAACTTCACGCAAAACGCA
GGGAGGGTCCGGCCCAGCGCTCGGAGGCTTTCGTGGTCAGAAACAA
GGCGGAGGTGCTGTCCTTAGTTTCAGGCCAGTGAAAACCTGCCGGG
CTTAGACCGTC

ENSMUST00000016008.1 1 115 ENSMUSG00000020802.1 CAGAGTGGCAGTGGCACTGGTCGTAAAAAGAGCATTCCCTTGTCCA
TCAAAAACTTGAAGCGAAAACACAAGAGGAAGAAGAATAAGGTCAC
CCGTGACTTCAAGCCTGGAGACAGGGTGGCAGTGGAGGTTGTGACC
ACG

ENSMUST00000019038.1 1 53 ENSMUSG00000020824.1 AGAAGCAGGCGCCAGAACACAACCGGAGTCCCTGAGGCTCCAGAAC
AGAGTCAGGGTGAGCCAGCCCCAGCCCAGCCCCAGGTTCTGGCTTC
CTCTCTTGCTTCTCCCTCCTTTGGTTGCAGCCAGCAGAGCCCACTT
AAACTCCGAGGTGACTCCCAGCTGTGTTGGCGAC

ENSMUST00000021197.1 1 13 ENSMUSG00000020840.1 CTTCCGGCGCTTAGGGTGCGAGAACCAGGTCCGGCCAGCTAGGCAG
CGGACTGTAGTGTAACCCCAGAGCTCACCTGAAAACCCTGAAAACT
AACGTTTCCTCCACGAAGCAGTTTGGGCGCC

ENSMUST00000021338.1 1 339 ENSMUSG00000020955.1 GAGCCAGGAGGCAAAGACGCTCATCCCAGGCCCTCTCCGCGTGGCC
TCACCCTCAAGGGGACCCACAAGCGCAAACTCAGTGCCTAGCGGGC
CCACGCCAGACTCTCGCCCAGAGGCGCTGGGCCCAAACCCCGGAGG
CCCAGGAGAGGTGGCTCCGGAGGAGCCCTGCGGACGCCATGCTAAA
AGCCAAAATGGCTGCCCCAAGGATGCCCGCAGCGCGCCGCCCGTGA
GGAGGGAGCCGGGCGCGCCGTCACCGCTCGCCGGCCGGAGCGGCTC
AGGTTCCAGCTACGGTCATCCAGTGCCATAACTTTTAAAGGATATT
GCAAAGAAACTGGGAAAGGGTGAAAAA

ENSMUST00000047981.1 1 51 ENSMUSG00000021012.1 GCGGCAGCGGCGGCAGCGGCAGCGGCAGCGGCGTAGGGGGCCCAGG
CTGCAGGGTGGCAGCCCGCGGCGGGCTCCAGGTAACCGAGGCGCCG
CGCAGTGCCGAGCCGGCCGCCCGCCGCCGAGCC

ENSMUST00000021564.1 1 149 ENSMUSG00000021136.1 GCCGCGGCCACGCCGAGCGCAGCAGGCGCCACGCGCAGAGCACACG
CTCGCACTCCAGCTCCGGGCCTCCGCCGTTCATGACCGTGACCCCG
GGCGCAGGCTCCTCCAGCCCCTGCCGCTGGCTCTTCGGCCACTCCC
AGCTGCTGCAAGGGTCCCCACCTCCCCAAGTGCTTTGAAGCTAGCC
TGAGCCCCCCTGCCCGCTGCCCGCTCGTGGCTGCCCGGCTCCGCTG
GCACC

ENSMUST00000062658.1 2 1508,1619 ENSMUSG00000021156.1 CTGGGAACTGGCTCCTCACCTCCTGTCTACTGGCTCAGAGTTTGTC
AAGCCCTGAGTGTCAGCCGTTGTCATGCTGCTCTTTACAGTAGGCA
GAGTCCACACCATGAGCTTAAACCTCCCAGCACCATGGGGTTTCTA
ACTACACCTCCCAATCCTTCCACAGAGCCTGGATTCCTTCTGAAAA
CATCCAGGATATCACGGTCAATGTTCACCGACTGCACGTGAAGCGC
AGCATGGGCTGGAAGAAGGCCTGTGACGAGCTGGAACTGCATCAGC
GCTTCCTCCGTGAAGGAAGGTTCTGGAAGTCTAAGAATGAGGACCG
AGGTGAGGAAGAGGCAGAATCCAGTATCTCCTCCACCAGTAACGAG
CAGGTGAGTCGCCGGTGTCGGTAAGAAGGCGCTGCTGATTCGGATT
CTCCATGTACCCTCCTCACTGTCATAAACAGGTTTTGACATCTTCT
TTCCCTTTCCTACAAACATCTGTAAAGTTCTCTGCACAAGTAACCA
AACCAGTGCAAAGATGTGAGTGGGTAGAAGCAACCTGGAGCCTGAC
CCAGCTGGTGGGAGGAGAGTAAGTGCGCCGCTCGGCTCTGCGGGTC
CGCTGGCTTTCACCACCAACCCACAGCAATAACGAAGCAAGGGGCT
GCTGAGTGGATGGAAGGACTCCCTTCTCTCCTGCGCGTCCACTACA
AGTATTTTCAACACAGAGGTATTTCCGTGTGTGCCAAGTAATAAGA
TATTACTTTTATAATGCCCACAGCTGAAGGTCACTCAAGAGCCAAG
AGCAAAGAAAGGACGACGTAATCAGAGTGTGGAGCCCAAAAAGGAA
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GTAAGTTGCCCGCCTCACAGTGTCCAGGTGGCAATCGAAAGAGGAA
AGAGTCTCAAAGTACGCTCAAGACAGTCAAGTAATATCCGTCAAGT
TAAGGCCCAGTCTCCCGACTCCTGTCGTTGTGGACTGCTGCTCGAC
CAGCACGCCAGTGCACAGTCTCCGTCCCCAGTAAGCAGCCGGGGAG

ENSMUST00000058861.1 2 70,91 ENSMUSG00000021241.1 CTCCAGGGCCTTGTCCCTAACTGCCGAGGCGGTCAGGGCTGTCATT
CCTAGGCGCTCGGGAAGGTATCGAGGGTGGAACGTCACTTAGGAAG
GGTGTTGGGTTCTGCGTCTTCAGGATAGATGGGAGGCTAA

ENSMUST00000021706.1 1 6 ENSMUSG00000021277.1 GGTACAGGGTCCCCATTACTTGAAGGATAAGGCTGGCACGGCTCCG
ACGTCTGTGTGGAAGCTTCTCCCTCCCTTCTGAGCTTCTCTAGACT
CCTTACAGCGCACGGCACAGAATTTCAGTTTCCTAAG

ENSMUST00000060274.1 1 6 ENSMUSG00000021277.1 GGTACAGGGTCCCCATTACTTGAAGGATAAGGCTGGCACGGCTCCG
ACGTCTGTGTGGAAGCTTCTCCCTCCCTTCTGAGCTTCTCTAGACT
CCTTACAGCGCACGGCACAGAATTTCAGTTTCCTAAG

ENSMUST00000001307.1 2 80,303 ENSMUSG00000021282.1 CAACGCTGTCGCTCGGCCGGGGCAACCCATGACTCGCCGGTGGCCT
TTGATGTGACAATCTCCCGGCGGCTGAGGGAGCAGGGTTTGTGTTC
CGTGTTGTCCTCCTCGTTTCGAGCAGTTTCCCTGCCAGTCACAACC
CGTGTCAAAATGGTGGCCTCCTGGGTTCCTGGAGTTGTGCTTTGTT
ACATGGGGATGTCAGCTGTTTTCTCACAAGGACTCGGGCTGTTAGA
GCTCGGAGTGTTAGTTGTGTGAGGGACTCGGGGACGGGAAGTTGTC
CCGGGGAGGAGTGATGCTAAACCTGTAGGGTTGTTGTGTGTTTTCT
CCTTTTCTCTTTCAGAGCTGTTGCGCAGCCATTGGTACCTGTATTG
GGGAAACATAGCATACAAGCAAGAAGCTTACAGCCTCAGTGGCGAA
AATTTTTTCATGTCAGAGACCGAGAACTCTTGCAGTCGTTTATGTC
ATCCCTTCTTCTCCAGACAGAAGATACCAAAAAGTTGCAATCAAAG
ATCTCTTCATCTTATTGATAAAGTCACTAATAAGCCAAA

ENSMUST00000050993.1 2 80,303 ENSMUSG00000021282.1 CAACGCTGTCGCTCGGCCGGGGCAACCCATGACTCGCCGGTGGCCT
TTGATGTGACAATCTCCCGGCGGCTGAGGGAGCAGGGTTTGTGTTC
CGTGTTGTCCTCCTCGTTTCGAGCAGTTTCCCTGCCAGTCACAACC
CGTGTCAAAATGGTGGCCTCCTGGGTTCCTGGAGTTGTGCTTTGTT
ACATGGGGATGTCAGCTGTTTTCTCACAAGGACTCGGGCTGTTAGA
GCTCGGAGTGTTAGTTGTGTGAGGGACTCGGGGACGGGAAGTTGTC
CCGGGGAGGAGTGATGCTAAACCTGTAGGGTTGTTGTGTGTTTTCT
CCTTTTCTCTTTCAGAGCTGTTGCGCAGCCATTGGTACCTGTATTG
GGGAAACATAGCATACAAGCAAGAAGCTTACAGCCTCAGTGGCGAA
AATTTTTTCATGTCAGAGACCGAGAACTCTTGCAGTCGTTTATGTC
ATCCCTTCTTCTCCAGACAGAAGATACCAAAAAGTTGCAATCAAAG
ATCTCTTCATCTTATTGATAAAGTCACTAATAAGCCAAA

ENSMUST00000021807.1 1 381 ENSMUSG00000021377.1 TTCTGAGGAGCGGGGAGAGAGAGAGCGCGAGAGAGAGCGAGCGCGC
GGCGCGAGGACCTCGGCCCCGCGCGACTTCTACACAGCGGCGGCCT
TCTCGTGCGCACCCGCGGCCCCCAGCATGTCGGCGGCGGCGGCCCC
CGCTGCGGAGGGAGAGGACGCCCCCGTGCCGCCCTCATCCGAGAAG
GAACCCGAGATGCCGGGTCCCAGGGAAGAGAGTGAGGAGGAGGAGG
AGGATGACGAAGACGATGATGAAGAGGACGAGGAGGAAGAAAAAGA
AAAGAGTCTTATCGTGGAAGGCAAGAGAGAGAAGAAGAAAGTAGAG
AGACTGACGATGCAAGTGTCTTCCTTACAGAGAGAGCCATTTACAG
TGACACAAGGGAAGGGTCAGAAACTTTGTGAAATTGAA

ENSMUST00000021921.1 1 66 ENSMUSG00000021466.1 TGGATGTGGGCAGCGGCGGCCGCAAAGACCTCGGGACTCACGCGCA
ATGTGGCAATGGAAGGCGCAGGGTCTGAGTCCCCGGCAGCGGCCAC
GGCCGCAGCACCCGCAGCGCCCGCCGTGTGAGCGGCAGCAGCGGGT
CTGTCACCCGGAGCCGGAGTCCCCGGCGGCCAGCAGCGTCCTCGCG
AGCCGAGCGCCCAGGCGCGCCCGGAGCCCGCGGCGGCGGCGGCAAC

ENSMUST00000021990.1 2 64,198 ENSMUSG00000021518.1 GTTTGCAGGCCCTGGAGCTGGTCGCCGCGTTCCCAGGATCAGTCAC
TCCGCCGTAATGTGGGGAGGGTGAGAGCTCTACGATGTCGCCCTAC
TAGGCTGCTTCTTCAGGCTGCCTTCTCCCCCTGCTCCGGGACGCGG
TGGTGGCGCCGCGACCCCGCCCTCGCGCGCGGGTCCTTCCCTGGGC
TAGCACCCTTCTCAGGGTGCCAGACCCCGCCCCAGCGTCAGGCACC
TTCGCTGCTGCGGTCCGTCGCTGCCGGGGTCCCAGCCTTCTAGGGC
CGGGGCCTCCGGGGCCGCGGCAGGACGGGGAGAAGAACT

ENSMUST00000022276.1 1 3 ENSMUSG00000021756.1 GGAGGGTGGCGTGTGCGGTCGGGAGGCCAGAGCTTCGAGCCATCCG
GGCTGCGGCTCCGCTGAGGGACCGGTGGTGTGGGCCGGGATCCGCG
GGGCTGAGGGACGCTCAGGAGCGGCGAGGCTCGCGTCCGGAAGGAA
GACCCGATAGAAGGAACATGACATCTAGAGGCAGCGAACTTGTTTC
CGATTCATGCTTTATCATTTCTTAATTTCGTATGTTGGGAACATCC
CTGCAAG

ENSMUST00000022383.1 2 4,17 ENSMUSG00000021835.1 GAGAGGGTGGTGCTGGAGGGTGGGAAGGCAAGAGCGCGAGGCCTGG
CCCGGAAGCTAGGTGAGTTCGGCATCCGAGCTGAGAGACCCCAGCC
TAAGACGCCGCTGCGCTGCAACCCAGCCTGAGTATCTGGTCTCCGT
CCCTGATGGGATTCTCGTCTAAACCGTCTTGGAGCCTGCAGCGATC
CAGTCTCTGGCCCTCGACCAGGTTCATTGCAGCTTTCTAGAGGTCC
CCAGAAGCAGCTGCTGGCGAGCCCGCTTCTGCAGGAACCAATGGAG
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CCATTCCGTAGTGCCATTCGGAGCGACGCACTGCCGCAGCTTCTCT
GAGCCTTTCCAGCAAGTTTGTTCAAGATTGGCTCCCAAGAATCATG
GACTGTTATTATATGCCTTGTTTTCTGTCAA

ENSMUST00000050772.1 1 257 ENSMUSG00000022199.1 GCAGAGCTGCAGAGCGGGGTCTCCCGGCCCTCTGCGTCCTAGCTCT
CCGCACCTAGCCCAGCCAGACAGCAGCTCATTCTCTCGGCGCGGCC
CATAGGGCCCCAGCGGTCGGCAAGCTGGCTCCCCGAGTAGCCACCG
GGACCCCCGAGCCCAATGGCGGGGGCGGCAACAAAATCGACAGCGC
CGTGGAGATCGCCCCCGGCTCCAATGGAGCAGGTCGGGAGCCTCGG
AGATGCGGTCCCCCCCGAGCAGCTGCAGGGTGAGCGGGAGCGCCGG
CGGGAGGGGGAGGGCGACGCGCTGGGCAGCAGCCTGTCGCTGGCCG
CGCCCCCGGGACCCCTCAGCTTCGAGGCTCTGCTCGCCCAGGTGGG
GGCCCTGGGTGGCGGCCAGCAGCTGCAGCTCGGCCTGTGCTGCCTG
CCCGTGCTTTTCGTGGCGCTGGGCATGGCCTCAGACCCCATCTTCA
CGCTGGCGCCCCCGCTGCACTGCCACTACGGCGCCTTGCCCCCCAA
CGCTTCGGGCTGGGAGCAGCCCCCCAACTCCAGCGGCGTCAGTGTC
GCCGGCGCGGCCCTAGCAGCCAGCGCCGCCAGCGGAGTCGTCACCA
GTACGGACCCCTCGTGCAGTGGCTTCGCCCCACCAGACTTCAACCA
CTGCCTGAAGGACTGGGACTATAACGGACTGCCCGTGCTCACCACC
A

ENSMUST00000022815.1 1 60 ENSMUSG00000022204.1 GGAGGTGCTGGAGTCAGACGTGTCAAGTTCGATAACACTTTTGAAA
AACCTCCAGGAGCAGGGTG

ENSMUST00000022856.1 1 16 ENSMUSG00000022248.1 GCTTTTTGGACGCTCAGGGTGTTCTTGGGGCTGGGGTGGCAGGGGC
TTTGAGGGGTCGGACGTCACCCACAGCCTGGCGCCAGGGGCTCCCT
TAGTGGCCGCTGTGCGGCGAGCGGGCCGAAGTCGCGTTCTCCTGCA
AGCCAGGTTTTCACACATCTTCCGGAAGAGGAGCATCCTTCTTCTC
GGAGCCGACGGTACCGTGGACCATCC

ENSMUST00000022867.1 2 54,74 ENSMUSG00000022257.1 CCCAGTGTCCCGTCGCAGCGGCCACTCGGAGCTCTCGGTACAGTGC
AGAGCCAAGGGTCGGGCGAGCGGTCCGAGGGTCGGGGCGGCCAAGG
AGAGGGGCAGGAGCAGCGGACCCAAGACGAAGCGAGCGACGCTCTC
ACAAACTTCCACGAGCGCCGGAGCT

ENSMUST00000054014.1 1 360 ENSMUSG00000022430.1 CAAAGCAAAATAGGTGTGTATTTTGGCTTTGGTTTGCTTTTTAAAT
ACAAGAGCAAGACAGAATCTAACTGTTGAGTCTGAGGATGTAGTGA
GTAGATGAAGTGCCTTTCCGTGCTGCTCTGTGACTGGTCTGAAGGT
AAGTTGGTTGTATTGTTGGTAGACTGTGCCAGGCTTCTCCCAACAG
AGTAAAAGTGATTTGGCCCTGCACTTTAATGGTGGTTACTAAGTTC
TTCTACATTCTAGCTTCGAAAGGGGGTGGCACTAGATTTTGTCATT
CTGAACTCTGGTCTCAGTGTAGCTCCTGTCAGCATATCATTACAGA
AGAGGCAGGAGTTTGGGGTATTGGAGGGAGCTCCCATAGGGTAATC
ACAAACCAAGATGCAGGGCCTGCCTGTGTCCTGAGTGGCACTGATC
CTCTTTTACTCTGTTGGGATGAGTCTTTTTTTTGTACCTACTCAGG
GCAGTTACTAACTTCATCTTCTCCCCTCTTGCTGTCATCTGCATTC
GTGCTCTCCACCTCTTGGCATGTCTTTACCTTCTCTTTCTCTGCCA
CATCAACCTACACAATGTCTCCTCATTGACGTGGAAGATGTGGAAG
ATGTCAAGTTTGTCATCAACTACGATTATCCAAACAGCTCAGAGGA
TTATGTTCACCGTATTGGCCGAACGGCCCGCAGCACCAACAAGGGC
ACTGCCTATACTTTCTTTACCCCGGGCAACCTGAAGCAGGCTAGAG
AGCTGATCAAAGTATTGGAAGAGGCCAATCAAGCCATCAATCCAAA
ATTG

ENSMUST00000023108.1 1 55 ENSMUSG00000022471.1 AGTTTAGGGAACAGGGGGTGGAAGCGGGAAATGCGAGTGGGCGTGC
CCGCTTGAAGGGTCGAAGGGCGTGTTGTGCGTGATGACGCAACGTC
GCTGATTGGGCGAGAGACAAGGAGCCCGCGTGGACGTGGTGCCCAC
CTTCTGCTGTCCCAGTGGCTTGCCCGCCTGCGGTTAAGTGAGCAAA
CCAAC

ENSMUST00000023292.1 1 138 ENSMUSG00000022620.1 CTGAGATCGACGCTGTCTACCACCAGTTCCTCCTCAATTTCGAACC
GCCCTTGTCCCATGGCGCTGGAGCCTCCCGGGTCAATGTGAAGTGA
CTTCTGCTCCTGATCCCAAGCCTGTGCTGGCACCTCTGGGTGAACA
GGGTCAGATCCCCGCTCGTGACGTTAATGAAGCCCTGGTCCTTTAG
GGGCTCTGTGGAGTTACACCCCAGGCCACCCCCTTCCGAGTTCTGA
CAGATTCGCTGGAGCTTCAGAGAGTGGACCTACAGACAGAAGGATT
ATTTGGGTCTGGCGGCTCAGGGGAGGAGGAGGGCTCGGGACTGGGG
CCTCAGGTAGGGGCTGGCCTGGGCGCTCAAGGAACGAGCCTGCTGG
AATCGCTCTGCCTTCCCTACCAAGGGACTGAGGACACAGGCCCATC
TGTATCTCTGTC

ENSMUST00000023426.1 1 20 ENSMUSG00000022744.1 GAGGAGGCGCGGGGAGAGTAGGGTGCTGTGGTCGGAGCTGGAGGGC
GAAGCCGGTGGAGTGAGAGGATGGGCGAGCAGTCTGAATGCCAGA

ENSMUST00000023451.1 2 499,669 ENSMUSG00000022767.1 AGCTGCAGAAGGACAACCGAGATGGCCGCCTGCGGAAGCAGGAGCT
AGAAGAGCTGGTGCGTGGGCTGGAAGCCGAGAGCGAGAGCCTCACC
GGGCGCCTGGAGGAGCTGCGGGAGCGCGAGCGCAGCCTGCAGCGGA
GACGAAGTCAAGCATCACGAGCCATTCGAGGCGAGGCATGTGAGGC
GGCACGGGAGCGTGCGGAGCGGGCTCGTGGGCTGCTGGAGGCGGCG
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GAGCAGCACCGGCAGGACCTGGTGCGGGCAAGAGCAAGAGGCGGCT
CCCGGGGTGGCTAGGCTGGAGGAGGGGCCTAGACAGCCTGGACCCT
GTTCGCAGGAGCAACACAATCGGAAGCTGCAGGAACAGTGGGAGGA
ACTGTCCAGTCAGCTTTTCTACTATGGAGGGGAGCAGCTAAGTCAA
CAGCGAGCGGAGCAGCAACTAGGGAACCAGCTTGTGGCGCTGCAGG
TACTTGGGCGGGGCTGTGGGCGGAGTATGGCTGTGGGCAGGGTTAT
GTGCATTTGTGGGCAGAGTATCAGCCTTCAAGGCCGGGGACCGAGC
CTCGAGGCCCAGTGGTGTGCGAGGACTTCAGGTTCTTGACATCACT
TGAATCCTCCCGAAGAAACATCTGGAGCTGGCGGAGGCCAAATTCA
GCATGCAGGCAGAGGACCTGCGGCAGGGTGCGCAGCGGACAGAAGA
GGCCTGGGCCAGCTTCCAGGAGCAGAGTGGAGTCCTGCAGGTGTGA
CCCCTCGTTTCTGACAGCGGTTCTCTTTCGAATGCCCTGCGGCCTC
GACTCTTTCTTCCTTACTCTCTGACTCGCGATGTAGCGCATCCTCT
GCCCTGAATCCCTATTGCCATCCTTCAGGAGCTGCAGGGGAAAGTG

ENSMUST00000023465.1 1 44 ENSMUSG00000022779.1 CCGGAATGGTAGCAGCGCTCCGACCCGGGCGGGGGCGTGGGGGAGG
GTCCTGCCCTGGCGCGGCTTTTTCGCCATCCAGCCCTCGCCGTGGG
GCCTCTGGGCGGCGGTGGAGCCGCGTTTAGTGGGCAGTGGTCGCTT
TTCCAACGAGCTCCCCGCGGCCCCGAGGAGTCAGCATTGGCAGTCG
TGTTGAGCTACAGAGGAGACATTTCTAAGCTTTTTTATTGCTGCTG
TTCTGGGTCTGGGTGCAACGGTCTGTGGGCCCTGACAGCCAGGAGC
AAGA

ENSMUST00000023515.1 2 71,107 ENSMUSG00000022817.1 TGGCGGCCCGCAGGAGAGGGGGGAGGAGAAAGCAGAGAAGAGTGGG
GGCTGGCGGCCGAGGAAAAAGGGAAGGGTCTCCGAGAGTAGACGCG
CGGGGGACTCGGCGAGGGTGCGTCCGGAGCAGCGACAACTCCGAGC
GTCCCAGCGGGCCAGCGAGGAGGATGGTGGCGGCCGGGCGCGGACC
AGCCCGGCCGCGGGCGCCGTGAGCCGGAGCGCAGCGCCCGGCATGC
GGCTGCGGTCCCCGGCCTCGGCCCCGCTCCGCCCCCGCCGAGCGCC
CCAGCCGAGCGGCGCGCATC

ENSMUST00000003321.1 1 26 ENSMUSG00000022822.1 GCCGCTATAAAGGCTTGTTTTGCTCAGGGTCCGATGTTCGCGAGCG
TGCCCGGGCTGTTTGCTCTCGTGTGGGGAGGCTGGGGTGCAGAATT
TCTGAAGTGAAAGGAGGAGTCTGCACCCTGGTCCTCTGTGTGGTGA
AG

ENSMUST00000051289.1 1 139 ENSMUSG00000022863.1 CGTTCGCCCTGTCGGCCGCGCGCTCCGCCGCCCGCCAGTCTGGTCG
GCGCGCGCTCAGCGGCGGCGGCGGCGGCCCGACGACGCAGCAGCGG
CGCTCGCGCTCGGCTCCCCGGCCACGGGACGCGGTCGCACCCGGCG
AGGGTGCAGCCCCCGGAGCGGCGGCGGCGGCGGGAAAAAA

ENSMUST00000023570.1 1 159 ENSMUSG00000022863.1 CGTGGGCCGCGTCGGGACTGCGTTCGCCCTGTCGGCCGCGCGCTCC
GCCGCCCGCCAGTCTGGTCGGCGCGCGCTCAGCGGCGGCGGCGGCG
GCCCGACGACGCAGCAGCGGCGCTCGCGCTCGGCTCCCCGGCCACG
GGACGCGGTCGCACCCGGCGAGGGTGCAGCCCCCGGAGCGGCGGCG
GCGGCGGGAAAA

ENSMUST00000057483.1 1 25 ENSMUSG00000022951.1 CGCAGTGAGGGAGGATGCGCAGTGAGGGTTCCTTGACCTTTTCTTC
TGAGTTCGGCACCCTAAAGAAAACTGTATGTAAACTGCCCGTCGAT
GCACTCTAGCTACAGTATGGAATGCTGGAGCATCAGAAGCTGTTAC
GCAGTTTCTTAGGGGAGGAACCGCTGATGGCCACAGCGCCCTGAAC
ACGGCTGA

ENSMUST00000023731.1 1 138 ENSMUSG00000022995.1 GAGCCGGGGAGCGGGCCAGCGGACCATCTTCACCGCGGTCGGGTCG
GCTTGCGGAGCGGGAGGCAGCGGCCGGAGAGCCGGGCGGAACCTGC
GGGGGCGGAGGCGGCGGTGGCAGCCGCGGCGCAGGGAGCAGGAACA
GGGTCAAGTCCTCCATACCAAGGACCAGGCTAAAACCAGATTACAC
TGCCCCTCCCTGGGCCCTATTGACTTAAAGCAGCCACTGTAATCAT
G

ENSMUST00000053183.1 1 183 ENSMUSG00000022995.1 GTCGCCGTCGCGGCTTCCGGTGCTAGGTGGAGGGCGGGCAGGAGGG
AGCCGGGGAGCGGGCCAGCGGACCATCTTCACCGCGGTCGGGTCGG
CTTGCGGAGCGGGAGGCAGCGGCCGGAGAGCCGGGCGGAACCTGCG
GGGGCGGAGGCGGCGGTGGCAGCCGCGGCGCAGGGAGCAGGAACAG
GGTCAAGTCCTCCATACCAAGGACCAGGCTAAAACCAGATTACACT
GCCCCTCCCTGGGCCCTATTGACTTAAAGCAGCCACTGTAATC

ENSMUST00000041991.1 2 325,1323 ENSMUSG00000023008.1 TGCCTCCTGACAAGGCCCGGCTGCTGCGACAGTATGACAACGAGAA
GAAGTGGGATCTGATCTGTGACCAGGAAAGATTTCAAGTAAAGAAT
CCTCCCCACACCTATATCCAGAAACTCCAGAGCTTCTTGGACCCCA
ATGTAACACGGAAGAAGTTCCGGAGGAGAGTGCAGGAGTCCACTAA
AGTCCTACGGGAGCTGGAGATCTCACTTCGCACCAATCACATTGGG
TGGGTGAGGGAGTTTCTCAATGATGAGAACAAAGGCCTGGACGTGC
TGGTGGATTACCTGTCATTTGCCCAGTGTTCTGTCATGTTTGACTT
TGAGGGTCTGGAGAGTGGTGATGACGGTGCATTTGACAAGCTCCGG
TCCTGGAGCAGGTCAATCGAGGACCTGCAACCGCCCAACGCCCTGT
CGGCCCCCTTCACCAACAGCCTCGCTCGCTCTGCGCGTCAGTCCGT
GCTCCGGTACAGTACTCTCCCTGGCCGCAGGGCCCTGAAGAACTCC
CGCCTGGTGAGCCAGAAGGATGACGTCCATGTCTGCATCCTTTGTC
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TCAGAGCCATCATGAACTATCAGTATGGCTTCAACTTGGTCATGTC
CCACCCCCACGCTGTCAATGAGATTGCACTTAGCCTCAACAACAAG
AATCCAAGGACCAAAGCCCTGGTCTTGGAGCTGCTGGCAGCTGTGT
GTTTGGTGCGGGGAGGTCATGAAATCATCCTGGCTGCCTTTGACAA
TTTCAAAGAGGTGTGTAAAGAACTGCATCGGTTTGAGAAGCTCATG
GAGTATTTCCGAAATGAGGACAGCAACATTGACTTCATGGTGGCCT
GCATGCAGTTCATCAACATTGTGGTGCACTCGGTAGAGGACATGAA
CTTCCGGGTCCACCTGCAATATGAGTTTACCAAGTTGGGGCTGGAG
GAATTCCTCCAGAAGTCGAGGCACACGGAGAGCGAGAAGTTGCAGG
TGCAGATTCAAGCGTACCTGGACAATGTGTTTGACGTGGGGGGCTT

ENSMUST00000038494.1 1 236 ENSMUSG00000023022.1 TGAACGACGGTGGACCAGGCACAGCTTGGAGTTTTAACTTTCAGTT
TACAAAGACGCATGTTTGGCTGTTGCAGCAGGCAAGTTGTAACTGG
TACTTACTTCTTGTTCCTCTAGAACCCTGAAAGTCTGCCCCAGCAC
TTTAGAAGAGGGACCCTGTCTGTGTTAAAGAAGAAGTGGGAGAACC
CGGTGGCTGGGGCAGAATTCCACACAGACTCACTGCCAAACAGCAG
CAGTGAGGGTGGGCACACAGCGGACTACCCTCCTGCTGAAGTGACG
GACAAGCCTGCTCCTGGAGTCAGAGCTGACCGGGAAGAGCACACCC
AGCCCAAACCTAGATTTGGATCTCGTCCGGAAGCAGTTATCCAGAG
CCGGTATCCTCGCTCAGAGAACAGCCACGATTTTAAAGCCCAGGCC
ACGGAGAGCCAAAAA

ENSMUST00000024619.1 2 335,896 ENSMUSG00000023809.1 AGCCCGCATCCGCGCCGAGGGCCGCCGCGTCGGGCTCCCCGGCGCG
CGTGCCCGCCAGCGCGCTGCCTAGCCTGGGATGTGCCGGGGATGCG
CGCCCGCCGGCCCTGCGGCTCCTGGCAGCTGGGCGCGGGGCGATGG
AGCTGAGCATGAAGAAGTTCACGGTGCGCAGGTTCTTCTCCGTGTA
CCTGCGCAAGAAGTCGCGCTCCAAGAGCTCCAGTCTGAGTCGCCTC
GAGGAAGAAGGCATTGTGAAGGAGATTGACATTAGCAACCATGTGA
AGGAAGGCTTTGAGAAGGCAGACCCCTCCCAGTTCGAGCTACTAAA
GGTTTTAGGACAAGGGTCGTATGGAAAGGTGTTCTTGGTGAGGAAG
GTTACAGGATCAGACGCTGGTCAGCTCTACGCCATGAAGGTCCTGA
AGAAAGCCACCTTGAAAGTGCGAGACCGGGTCAGATCTAAGATGGA
GAGAGACATCCTGGCAGAGGTGAATCACCCTTTCATTGTCAAGCTG
CATTATGCCTTTCAGACCGAAGGCAAGCTCTACCTGATCCTGGACT
TCCTGCGGGGAGGTGACCTCTTCACCAGGCTTTCCAAAGAGGTGAT
GTTCACGGAGGAGGATGTCAAGTTCTACCTGGCTGAGCTGGCCTTG
GCTCTAGACCACCTCCATGGCCTGGGGATCATCTACAGGGATCTGA
AGCCAGAGAATATCCTCCTGGATGAAGAGGGACACATTAAGATCAC
AGATTTTGGCTTGAGCAAGGAGGCCACCGACCATGACAAGAGAGCC
TATTCATTCTGTGGGACTATTGAATACATGGCGCCCGAGGTGGTGA
ACCGGCGTGGACACACACAGAGTGCCGACTGGTGGTCCTTCGGTGT
GCTCATGTTCGAGATGCTCACAGGGTCCCTGCCATTCCAGGGGAAG
GACAGGAAGGAAACAATGGCCCTCATCCTCAAAGCCAAGCTGGGTA
TGCCTCAGTTCCTCAGTGCGGAGGCTCAGAGCCTGCTCAGGGCCCT

ENSMUST00000024642.1 1 95 ENSMUSG00000023865.1 GGCTCCGCAGAGTGACCCTTTTTCTTGGAAAAGCGGTGGCGAGAGA
AGTGAAGGTGGCTGTTGGGTAGGGAGTCAAGACTCCTGGAAGGTGG
AGAGGGTGGCGGGAGG

ENSMUST00000024737.1 1 17 ENSMUSG00000023942.1 CTTATCTCCCAGCTACAGGGTGGCCCTTTATCTCTCCCAGCTTCGC
AGGACCCAACCTCCTGCCTGAGCCTGAGCCAGGACCCCTTCCTGGG
GAACGCCCAGGTACCTTTGGCTCTCACCGTCCTGCCAACATCGAGT
CTATAAATTTGCAAGAGCCAGAGGGAGGGAGCTGCCAGCCAGGCAC
AGCCGAGAACACTGGAGCC

ENSMUST00000024778.1 1 15 ENSMUSG00000023983.1 AGTCTCTGAGTTCGAGGGTTTGGAGGCGCCACCTTTTGATCCTTCG
CTATGGGAGTGACGTGT

ENSMUST00000056742.1 1 57 ENSMUSG00000023983.1 GCTTCCTGTGTTTAGGGGGCCGCCGTTCGCGTGAAGGTCTGGAGTC
TCTGAGTTCGAGGGTTTGGAGGCGCCACCTTTTGATCCTTCGCT

ENSMUST00000024967.1 1 11 ENSMUSG00000024151.1 CGGCCAGCGCAGGGTCGCTCTGTGCTCTAGTGGTGTTGGTGTGGAG
CGGCTCGGAA

ENSMUST00000063145.1 1 30 ENSMUSG00000024181.1 GAGGCGCGGGCGCGCTCTCCTAGAAGTAGAGGGTCGCGCG

ENSMUST00000025014.1 1 30 ENSMUSG00000024181.1 GAGGCGCGGGCGCGCTCTCCTAGAAGTAGAGGGTCGCGCG

ENSMUST00000025073.1 1 7 ENSMUSG00000024231.1 GAGCCGAGGGTGTGTGTCCCGCAAAGCCCAGAGCTCCGGAGGACGA
CAGCCTCCCCGAGCCAGCTACCTGCCCGTCCTCCTCCCTTGACCTC
CTCGCGCCTGGCCGCAGCGGCATTGTTTTACTAGGCTCCCTCGGGA
GCAGGTTTCAACACTAAACTTGCACA

ENSMUST00000025133.1 1 41 ENSMUSG00000024283.1 ACCGCCGGCGCCAGTAACGGGGAGGTGCCGCGAGCCGCCGAGGGTG
CGCTGAGACCTGGTGCCGGGGCTGCCCGCCGCCCGCCCGCCGCCCG
CGCGCCCGCCCGCCTGCCTCGCGGCCGCTCTCCCCCTCCCCGACAC
ACACACACAGCCGGGCATTG

ENSMUST00000025163.1 2 53,165 ENSMUSG00000024309.1 GGGTTTATTGATTACAGCGGGTAGAGCGTGAAGAGGTTAGCGTTTG
GCTTGGAGGGTTCGGGGATCTCTTCTTTCGCTCTCCTTTGCCTAGG
GAGTGGCTATTCTGGACGAAAAGAGGCTGCGGCGCCTCGGAGAGTT
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GCGGGTAGAAAGTGCTGTCCTTCTGCAGGGTCAGGGAGGGGGGATT
CAGGTGCCTCCCAGAGCTTGAGACCCAGCGACCCCCGCCCAGGAGG
CTTTCTCCTTCACC

ENSMUST00000025186.1 1 155 ENSMUSG00000024327.1 TCCCGGAGCCGGTGAGAGGTCCCTGCTGCTCCCTTACGGCGCTTTC
CAGGCCTTTACCCCAACCAGTGGGCCATAGAGACGCGGGCCCAGAG
AGACCGTAAAGTTGCTGATCAAAGGCTAGAGCGGTGTCGGGGGTGG
GGGGCTGCATCCAGGAAGGGTGTTGGGGATGAGGTGGACCGGCCTT
GGGGACAATGTAAGAGCGGAGCAAGTAGTATAGAGGAAGGGCTTCA
AGGGACGCGGATCCCGAATAGGTAGATTGAGAGTCAAGTCGAGTCG
TCTCTTGTTCCTCCGGTCAGCGTG

ENSMUST00000056284.1 1 155 ENSMUSG00000024327.1 TCCCGGAGCCGGTGAGAGGTCCCTGCTGCTCCCTTACGGCGCTTTC
CAGGCCTTTACCCCAACCAGTGGGCCATAGAGACGCGGGCCCAGAG
AGACCGTAAAGTTGCTGATCAAAGGCTAGAGCGGTGTCGGGGGTGG
GGGGCTGCATCCAGGAAGGGTGTTGGGGATGAGGTGGACCGGCCTT
GGGGACAATGTAAGAGCGGAGCAAGTAGTATAGAGGAAGGGCTTCA
AGGGACGCGGATCCCGAATAGGTAGATTGAGAGTCAAGTCGAGTCG
TCTCTTGTTCCTCCGGTCAGCGTG

ENSMUST00000025295.1 1 63 ENSMUSG00000024427.1 GGCGCGCGTGCGCACTGGAGCTCTCTGCCCTCCCATTCATAAAAAA
GCCATTTTCCCAGGCAAGGGTTGCAACATCGCCGCTGAGGCAGCGA
ACAGAGCTGACAGCGCGGAGCTGGCGCTGCAGGGCTCAGGGAGCTT
TGCCGGCTCCTCCGACTGACGTCTGCGACTTCAACGGCGACTGACC
CACTCGGGTTCGGGGATTTACACAGACGTGGAGCGATGCTTGTGAC
TCTGCAGCTCCTCAAAGACCCCTAGAAGCCTGTCCCTTGGTGCAGT
TCAGGACCTCCAGCCTC

ENSMUST00000007183.1 2 47,62 ENSMUSG00000024463.1 CCTGTCAGATCACCATCCCATATCGTCACGTGCATTCTACTGTCAA
AGGGTACAGTGGCTGAGGGTCTGTGCCCTGCTCCACGGCAGCCCCC
GAATGGTGCCCACCATGGCACCTGATATCTTAGGTTTCTGGGTTCC
ACCCACAATGCTGTCACTCGTGAACCTCAGTGTGAGTCATTGGCAA
GTCCTGGGTCTTCCTTCTCCCCAGAGTAATCACACAGAGCGCTCAC
ACTCTCTCCTCCTGGGAGCCTGTGTGAGAATTAATTACCAGCACAT
CCCCGAAACTGGTGAAGTCGTGGCTGTAGGAGAATGTGTGGTGGGA
TACATCTCCTGGAAGGGACCTGCGGAAGTTAGAAATTAAGCGGTGG
CTGGCGAGCCCTGCACATTGAGCTGGTTGGGAGAGGGCTACGGATC
AGTTGGCTCTGTCTGGAGCCTGTAGAAT

ENSMUST00000025453.1 1 54 ENSMUSG00000024563.1 GGAGGAGCAGCTCGCCAAGCCTGCAGCTCGCGAGCGCCGAGCGAGC
CTCCCGGAGGGTAGATTTACCGGGCTTTTTCTGAGTGTGGATTGTT
ACCTTTGGTAAGAAA

ENSMUST00000025477.1 1 71 ENSMUSG00000024584.1 GAGTTCCAGGGCAGCCCTGGCTACATAGAGAGACCCTGTCTCAAAA
AGGAGGAGGAAGAGGAAAAAGAGGAGGGTTTGATGGAAGCCAGAAA
TGTTAGAGCATGATAAAGCAGGAATGTTACCAGGTGAAAGCTAGAC
TGAACTACAGAGATCCCCCATCTCAACATAAAGAAGTGACACACTT
CCTCCTACAAGGCCACACCCCCAATCATGCCACTCCTGGGGCCATC
TACACTCAGACCGCTCCACTGTGGTAGCTCCTAAGATGTAGCTTCT
GCTCTGCACAGCTGACACTGCATTGCCCAAGCTCTTGAAACAATTT
GAATTCAGAGGGACAATATGGAAAGATGGATCAAGTCGCAACTAGG
AGTTGACAGGTGTCTGGTAACCAGTGCGGCGGTGGAGATGGCAACC
TCGCTGGGAACGCGCTGGGGAGCCTGAGCCCGCAGCCGGAGACGCA
CTGCTCCTTGTGCTCCACCGCCCGCCACGCCGCCGCGCAGACCCTC
CATCTTCCATTTCAGCTCCGGGCCAGGCTCGACCCTGCCCCGGGGT
GGGGTAGGGAGCGGGCTCCCGCTTCTCTCGGGGCTCCAGGTCGTTC
TCCACCCCCGGGCCCTCTGCGACTCAATTGCCTGGGTCCCCCCTCC
CCCGCCACACACACTCACACGCGCCCGCGAGCACACACGCACGCAC
ACAACACACTCACACGCCAGCAGGCTGCTGGCCGCTCAATGGACCG
ATTTCCCCGGTTTCCCTGAACCCAGCCTAGCCCGGG

ENSMUST00000025639.1 1 75 ENSMUSG00000024732.1 TACTGGCCAGAGACAAGAACTCGTAAGAGTAAGGGAGCAGGGCATC
AGAGATTTTAAGAAAATGACGTTGAATAAGGGTGGACCGTGCGAGG
CTCCGTGCAGGCTCTTTACAGAAGTCATTTTGTTATACTCTTAAAT
CCTAAGCGCAGGGGATAACCCCTCCCGCAAGCACACCCCATTAAAC
AGAGGAAAGTGAGGCTTAAAGAGAAAGGCACCAAGCGGAGAAACTT
TGAAGCTGTTCCTTTTCCCTGTCCGAGCAAACCACAATACAGGCCA
CTGATGGCCACGGGTGA

ENSMUST00000025711.1 1 58 ENSMUSG00000024797.1 ACCCCTTTGAGTTGAGGTTGGAGCTATGGCGGCTGCGGCAGCTGTG
GGGCCTGGCCTAGGGTCCGGGCCTGGAGACTCCCCAGAAGGTCCCG
AGGCGGACGCTCCGGAGCGTCGGCGGAAGGCTCACGGGATGCTGAA
GCTTTACTACGGCCTCTCGGAGGGGGAGGTGGCGGGGCATCCCGCA
GGGCCTGACCCTCTGGACCCAACCGATCTCAATGGGGCGCACTTCG
ACCCGGAAGTTTATCTTGACAAGCTGCGTAGAGAATGTCCTCTGGC
CCAGCTGATGGACAGTGAGACGGACATGGTACGGCAGATCCGGGCT
CTAGACAGCGACATGCAGACCCTGGTCTATGAGAACTACAACAAGT
TCATCTCAGCTACAGACACCATTCGAAAG
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ENSMUST00000025749.1 1 53 ENSMUSG00000024830.1 GACGTAGGCACAGCCCGGTGCTGTCAGTCAGAGTTCTGCCTGGTCC
GGGCCAAGGGTCCCGCGGGACCGGCGGGGCC

ENSMUST00000025752.1 1 238 ENSMUSG00000024833.1 TCGCGCAAGCGCGCGCTAGGCAAAGCGTTTGGCGGGTTTTTCCTGA
TGCTGTGCTCCTCACGGAGAAGCTAAGGTGTAGTCCTCGGAAGCAA
GTTTTCTCTCTGGATCGAGACCTCTCGAGGGCTTTTGAAGTATTTC
TCTGTGACCTGGTGGCTGGGGTCGTTTGAGGGCTTAGGCCAGGTGG
TCTCGTGACACGTCCCTGTCACCTTCCGGTAAAGCGAAAGGATAAG
CGTCTGCAGGGTAGAGCTGAGGTCGGGGCCCGGCGGCAGGCGCCCG
GCCACTCCCGGGTCACC

ENSMUST00000040772.1 1 103 ENSMUSG00000024965.1 CCAGCAACAGCCCGCCCTGGGGAGGGACTAGTACAACTTTCATGAT
AAGGCCACTACAGGCTGACCTCTGAAGGAAGCAACTGAGCAGGACC
AGGCCAGACCAGGGTAACAGGTGTCCCACTGCCACCTGCAGCTGCA
GCCCGTTGCAGGCTAGCAGAAACAGCCGCAGCC

ENSMUST00000026252.1 1 146 ENSMUSG00000025223.1 CGGGGCTGTGACCCCGCGGGGCGGGCGGAGGCTGTGCATGCGAGTC
TTTGTGCGGCCTGCGGAGTGGAGCTCCCAGCCAGACCGGCCTGTCC
CACTCGGGACATGAGCTGCTGAAGTTGGCTCCACCTTAGTCCTCAC
CCTTGCCAGGGTCCCTGAGGACTCCCAGGCGCTCCCCGCACCTCCC
CTGACCCCCTCAGTTCTCCCAGGTTGTTCCTCAAAGTCATTCAAGC
TGTACTCGCCGAAGGAGCCCCCGAACGGCAACGCCTTCCCTCCCTT
CCACCCCGGCACC

ENSMUST00000026254.1 1 332 ENSMUSG00000025224.1 CTGGAGGAAGCTGGTGACTCTGGGGCTGACAAAAAGTTCACCAGGA
AGCCACCTCGATTTTCCTGTCTTCTGCCAGATCCACGGGAACTAAT
TGAAATTAAAAACAAAAAAAAGCTGCTGATCACTGGTACAGAGCAG
TTCAACCAAAAACCAAAGAAGGGGATCCAATTTCTGCAGGAGAAAG
GCCTCCTCACCATCCCAATGGATAACACGGAGGTAGCCCAATGGCT
CCGAGAAAACCCTCGGTTAGACAAAAAAATGATTGGAGAGTTTGTG
AGTGACCGCAAAAACATGGACCTGTTGGAGAGTTTTGTGAGCACCT
TCAGCTTTCAGGGTCTGCGGCTTGATGAAGCTCTCCGACTCTACCT
GGAAGCCTTCCGTTTGCCTGGGGAAGCACCCGTTATTCACAGGTTG
CTGGAGGTATTCACTGAGCACTGGAGGAGTTGTAATGGCTCCCCAT
TTGCTAATAGTGATGCCTGCTTTGCCCTGGCCTATGCTGTCATCAT
GCTTAACACTGACCAACATAACCACAATGTTCGAAAGCAGAATGCA
CCCATGACCCTGGAGGAATTTCGCAAAAACCTAAAAGGTGTGAATG
GAGGCAAGGACTTTGAGCAAGACATCCTGGAAGACATGTACCATGC
CATCAAGAATGAGGAGATTGTGATGCCTGAGGAGCAGACAGGTCTG
GTCCGTGAGAACTATGTGTGGAGCGTGCTGCTTCACCGAGGTGCTA
GCCCTGAGGGCGTGTTCCTTCGAGTGCCTCCTGGCAGCTACGATCT
TGACCTCTTCACTATGACCTGGGGCCCCACGATCGCTGCTCTCTCT
TATGTCTTCGATAAAAGCCTTGAGGAGACCATCATCCAGAAAGCCA
TCTCAGGCTTCAGGAAGTGTGCCATGATCTCCGCCCACTATGGCCT
CAGCGATGTGTTTGACAATCTCATCATCTCTCTGTGCAAATTCACA
GCTCTAAGTAGTGAGTCTATTGAGAACCTTCCCAGTGTATTTGGAA

ENSMUST00000026387.1 2 53,69 ENSMUSG00000025337.1 GGTAGCTTCTTCCCTGGTAGGTTCCGGAAGAGCCGCGCACTCCTTG
GGCGTTAAGGGTTCGCGCGCCGCAGGGTCGTTTCAGCCGAGCACTT
GGCGTCCCCTCGAGCTCGAGATCTGTGAACAGCCACC

ENSMUST00000026414.1 1 205 ENSMUSG00000025357.1 GTCCCCTCCTGTCCAGCTCGGGCTCCGGCGCCCCTGCTCTGACCGT
GCGCTCTCTTGGGTCAAGGTAGAGCCCCCGCGAGCCCCGTGCCACT
CGCACACTCTCGCACCCGGCCAAAAGGGCAGCGGAAGGGGCCGCCC
CACCGACTGGGTGAGGGCTGCGGCGTCCAGAGAAGGAAGCGTTGAC
AGCTGGAAGCTGCTGCTGGAAGGGTTTGCGCTGGGACTCCGGGACT
GCCGTAGCGCTGCGCAAGACGCAAGACCGGGGCTAACCCTCTGAAA
AACAAGAAGCTGTACTACCAGGCTGTCTCTGTGATCAACTTCAGGA
AGAGAAGAAGG

ENSMUST00000026416.1 1 135 ENSMUSG00000025358.1 GGCGGCAACATTGTTTCAAGTTGGACAAATTGTCAAGGGCTGAGCT
CTCCTTGCGTTCCATCCCGAGCTGGGACTGCCGTGCTCACCCGGGG
TCCCCCAGGTCCTCCGCTCCGAGTGTCGGGCCCGCTTTCGTCAGGG
TTCCCGGGCCCCGCTCCCGGGGGCCTGAGCCGCCTCACTAGCGCTC
C

ENSMUST00000026446.1 2 70,236 ENSMUSG00000025381.1 GGGGTCCTCGCTGCCTCGGAGGCGCTCCTAAAGCTGCCTGCTCGCG
CGAGAGTTTGGAGGGGCGGGCTTAGGGTCAGTTTCGGTGGGGGGCT
CGCACGGGACCCTCAGATCTCCGCTTAGGTGCCTAGTTAAGTGCGG
GAAGCTGGGCCAGGCGGTCACTGGCCACCCTGAACCTGGCGGGAGC
CGGAGCGCTCTGGAGAAGCCGGGACAGCCCCGTTTTTCCCAGCCAG
CTGCTAGGGTTGGGACCCACAGAAAACAAAGTGAGAGTCCGGCTGC
TTTCCAGAGCCTGGGCCACGGCGGCGGCCGTGGGAGCAGAGGTGGA
GCGACCCTGTTACACTAAAG

ENSMUST00000026584.1 1 100 ENSMUSG00000025510.1 GGCCGAGCGTTCTCTGTACTCCGAGTGATCGCTCCTACCGTGGCTG
CCGGGGCTGGTATTTCAAAGCGTGGTTGGTGAGTGCTCCGTGAAGC
ATAGCCGGAGGGTGTGGGGAGCAGTGTCCTGAGTTCCTCGCTCACT
GGTGTTCCTAGTCTCCAAGCTGGCCTCAGGGACGCCCAGGAGGCAG
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AGCCTGAGATCTGGTGGCTCTGAGAACCATTTTGACCACTGCTTAA
GCTTCTGTAGTTGGAGTGGCAAGATCCCACCTGCTAGGTGAAGGGC
AGAGAGTGACTTTTGACCTGTACCTGCTGGTCCTGACTTGAGAGGC
CCAGG

ENSMUST00000026666.1 1 52 ENSMUSG00000025579.1 ACAGACCACGTGACCCACGCTGCCCGCTGAGCCTGGGGGTCTTCGG
CCTGGAGGGTGATTGCGCAGGCCTTCAGAAGTATTCATGCTGCCCC
GAACCAACAGGCTTTCACC

ENSMUST00000059097.1 1 24 ENSMUSG00000025647.1 AGATTCGATTTCCTTTTCTTTGAAAGGGTAGGAGATTGAAACTGAG
TGGCCTCTGATGAAAAGAGGGGAAGTCCTGGGCTGCAGGAGCCCCT
TGAGTGAAGGCGGAGGCTAACATGGGG

ENSMUST00000058351.1 1 1365 ENSMUSG00000025791.1 CTGAGCCCTCTGCAGCAGCCAGAGCCGCAGCCACTGTCGCCTCGCA
GCCAACCGCCACCATGGTGAAGATCGTGACAGTGAAGACGCAGGCA
TATCCGGATCAGAAGCCGGGCACCAGCGGATTGCGGAAGCGAGTGA
AGGTTTTCCAGAGCAACGCCAACTATGCGGAGAATTTCATCCAGAG
CATCGTCTCTACCGTGGAGCCGGCGCTGAGGCAGGAGGCCACGCTG
GTTGTGGGCGGGGACGGCCGCTTCTACATGACCGAGGCCATCCAGC
TCATCGTACGCATCGCTGCAGCCAACGGGATTGGTCGCCTGGTTAT
TGGGCAGAATGGAATACTCTCCACCCCTGCCGTATCTTGCATCATC
CGAAAAATCAAAGCTATTGGTGGGATCATTCTGACAGCCAGCCATA
ATCCAGGAGGGCCCAATGGAGATTTTGGAATTAAATTCAATATTTC
TAATGGGGGTCCTGCTCCAGAAGCAATCACTGATAAAATTTTCCAA
ATCAGCAAGACAATCGAAGAATATGCCATTTGCCCTGACTTGAAGG
TAGACCTCGGTGTTCTGGGAAAGCAGCAGTTTGACTTGGAAAACAA
GTTCAAGCCCTTCACAGTGGAGATTGTGGACTCAGTGGAGGCCTAT
GCCACAATGCTGAGAAACATCTTCGATTTCAACGCACTGAAGGAGC
TACTCTCTGGTCCAAACAGACTGAAGATCCGCATAGACGCCATGCA
CGGAGTTGTGGGACCGTACGTAAAGAAGATCCTCTGTGAAGAACTT
GGTGCCCCTGCAAACTCAGCTGTGAACTGTGTTCCCCTGGAGGATT
TTGGAGGCCACCATCCCGACCCCAATCTCACCTATGCTGCTGACCT
AGTGGAGACCATGAAGTCAGGAGAGCATGATTTCGGGGCTGCCTTT
GATGGTGACGGGGATCGAAACATGATTCTGGGCAAGCACGGGTTCT
TTGTGAATCCTTCTGACTCTGTGGCTGTCATCGCTGCCAACATCTT

ENSMUST00000026987.1 1 75 ENSMUSG00000025869.1 GCGCGCACGGGTGGACGGAGACTATTAACACGCGGCTCTGAGAGCG
TGGTTCTTGAGTTTGAGCTGCTGTTTCAAGGGTTTGAGCTGCTGTT
GGGGCAGTTAGCGAG

ENSMUST00000027035.1 2 733,1020 ENSMUSG00000025902.1 CCCATTTAGTGAAGAAACTGAAATATGGCCCACTCACACTGCTGGC
GGGTCTGAAGTGCGGTTGGCCCCAACACTCCTCCCAAAGTATCTAT
CAAGAGAATGGTCAGCAGAAGTTAGATCTAGTTTTTAGAGAAATCA
ACCAAGACAGGGAAGACAGAGAAAATGCATTCTGGACCCGCTACTG
TTTTCAATCGTCATTTCAAACAAAACCCGTAGTTTATTTAAAAAAA
AAAAAAACACGGAAAGAGAAAATTAGGCCCTGAGATCTTTGAAAAG
ATGCCCATTACTAGATACAAAAGAGAAGAGTCACTGTGGAGGTGAG
GGACTGCGTCCCTGCTTCTGAGAGGCAGGAGAGCTACATGGGGAGA
CTGTCTCAAAACTAACAACAGAAGAGATAGAATTTTTTTTTTCTTA
AAGAGCACCTGGCTAGAGAATCGATTTGTAAAATTGCTATTTCTAC
CCTTAGAGTTTCCTTGATTAAACATCTGAAATGCATTTTTTTTGTT
TTACTTTCAAGCTAATGTTTTTCAGAAAAAAATAAAAAGCTTTGAG
GAAAAGCACATTATCAGTTAGATTTAAGACCAATTGCTTTTAAATT
ACCAATTTAAAATATCATTTTTTTTATTTCTTAAAGCAGATTTAAT
TTTACCCCCTTTGTATGAATCTTACAGACCTGGAGTTTTAACTACT
ATCACTGATCTCTACACACAACCTCCAGCTTTAAATGGGAGGGAGG
GTCACCACTGCTTTATAACATAACAAATTAGAGAAAAGCTGGCTTC
TGTATGAGTTCTTTGGAGACAAAGTAGCTCCAGAAACTGCAGACCA
GAAGCTATCAAAATCTCTGTGCTTTTTTGGAACCTCCAGTAAGCCA
GATTTGGTCTCTGAAATAATACAGGAAAACCTCAGCATGTCACCTC
ATGGATACAATGAGCAGCACCTCCAGACATCTGAATTTCAGCCTTC
CTATTTCCCCAAGAGGTCTTGGCGCCAGCGCCCGGCTCCAGCCAGT

ENSMUST00000055098.1 1 187 ENSMUSG00000025902.1 CTGAAGTGCGGTTGGCCCCAACACTCCTCCCAAAGTATCTATCAAG
AGAATGGTCAGCAGAAGTTAGATCTAGTGAGCAGCACCTCCAGACA
TCTGAATTTCAGCCTTCCTATTTCCCCAAGAGGTCTTGGCGCCAGC
GCCCGGCTCCAGCCAGTTTTCCCCAAGGCTAGCTTCCGATCCCTGC
CTCAGGGTCGGGGGAAGCGGCGTGTCCCGTGGCCATAGCAGAGCTC
GGGGTCGGTCTGGAGAGCC

ENSMUST00000027111.1 1 61 ENSMUSG00000025968.1 TTTCCGTCCTCCAGGTCGGGCTGACAGAGGTTGCCGTGGCCGCCAT
ATTGACTTAGCGGCCAGGGTTTTGAGGGGTCAGGGAGACCCGGACA
GGTCCGCGGAACTACTCGGTGGGCTCCGGAGGAAAGCCATC

ENSMUST00000027195.1 1 73 ENSMUSG00000026034.1 ATCGTCGTAATCGTTTGCAGACTTCTCGCCGTCGCCTTGTAAGCTT
TGTCTTCGCCTTGCAAGCTTTGTCTTCAGGGTTGGAAAG

ENSMUST00000027298.1 2 11,191 ENSMUSG00000026124.1 CAGGACTGTATAGGGTCAGCACTTCCAGCCTGGTGGTTCAGAGCTC
CTGACCTGAGAGGGCTTCAACACCTGGACTCCAGGATCTTCCTTTA
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ACCCTGCTGTCTCTGGTCCAGGCAGAGGGCAGAGACATCTTCATCT
TGCAAGACTGTGCATCCTGTAACCTGCTATAGTGATTCCAAGACCT
GGAGTAAAGGGTGCCTCCGGGGCTAGGATATTTGAGTTTCAACTTC
TGTGGTCATCGATCCCCAAGCACAG

ENSMUST00000027344.1 3 387,406,64
8

ENSMUSG00000026159.1 GGCGGTTGTCCCGCCCGGCCGGTTGGTGTGACCGGTCGGCGCGTGC
TGCGCAGCTTCCTCGCCTTGTCCTGCCCGGCGGAGCCGAGCGGAGG
CCGAGACCGGAGTCCGCGAGGGCGGAGGCGGCGGCGGCCAGGGCGG
CCCGTGGGAAGGGAGCGCGGGGCCCCGGCAGCGCCGCCGGCTCCCG
GCCCTGCCGGCCTCCTCGGTCGGAGCCGCGGCCATGGCGGCCAGCG
CGAAGCGGAAGCAGGAGGAGAAGCACCTGAAGATGCTGCGGGACAT
GACGGGGCTGCCGCACAACCGCAAGTGTTTCGACTGCGACCAGCGC
GGCCCCACCTACGTGAACATGACGGTCGGCTCGTTCGTGTGCACCT
CCTGCTCCGGCAGCCTGAGAGGGTTAAATCCACCTCACAGGGTGAA
ATCTATCTCCATGACAACATTTACACAACAGGAAATTGAATTCCTA
CAAAAACATGGAAATGAAGTCTGCAAACAGATATGGCTAGGATTAT
TTGATGACAGATCTTCAGCAATTCCAGACTTCAGGGATCCACAAAA
AGTGAAAGAGTTTCTACAAGAGAAATATGAAAAGAAAAGATGGTAT
GTTCCGCCAGAGCAAGCCAAAGTGGTGGCCTCGGTTCATGCGTCTA
TTTCAGGGTCTTCTGCCAGCAGCACAAGCAGCACCCCGGAGGTCAA
GCCCCTGAAATCCCTGTTGGGAGAGTCTGCACCCGCACTGCACCTA
AATAAGGGCACACCTAGTCAGTCCCCAGTTGTAGGTCGCTCTCAAG
GGCAGCAGCAGGAGAAGAAGCAGTTTGACCTTTTGAGTGATCTTGG
CTCAGACATCTTTGCTGCTCCAGCTCCTCAGTCAACAGCTACAGCC
AATTTTGCTAACTTTGCACACTTTAACAGTCATGCAGCTCAGAAT

ENSMUST00000027397.1 1 77 ENSMUSG00000026199.1 TGTTGCAGAAATCCAGTTTTCGAACGTGGTCTTGCGTGTGGCTCGG
CTCTCGGGACATTAGGGGAGGCTTCTGAGGGAGGGTCGAGTGACGA
GGCTTGGTGTCGGTGCTAGTAGTTCCGTTGGGTAGACTCTGACTGG
TAACTCCTGGACTCGAATTGGGTCTTGGTGCTCTCCATTTCACTCC
TGAAGATCCTCACGTATTTACCGCAGAACTGATTTGTGGGAGCGGG
TAAAGGCTGAAGGGCATTTCTGCGTGGGGATGGCCAAACCGGCTGG
CGATGCGGCAGTAGGATCTCGTTCTGGAGAGTTGTTTCTGCCCTCC
GTTTCTTCTTCAGCCACGTCGCCAGCTCCAAGTGCAGCCTCAGCCC
CTGCCTCCGTTTCCCTGTTGTCCCTCAACGGGGAAGCTCCACTCAT
TCGGGGCCTGAGCCTGGTGAGCCAAGCTCCTGGGGAGGCTCTGGCC
TGGGCGCCGCGTACTTCCTGTCCAGGAGAGAACACAAGCTCGGGGG
GAAAAGTATCTCCATATTCTCTGGAAATTTCAGAGAAATTATTTTG
TTCAGCCTGTGACCAGATCTTCCAGAACCACCAGGAACAGAGAGAA
CATTATAAGCTTGATTGGCATCGCTTTAACTTAAAACAACGTCTCA
AGAACAAGCCTCTCCTGTCTGCTTCAGACTTTGAACAGCAAAGCTC
CACAGGTGATGCTTGTTACCGGGAAGCCTGCCTGGGAGCAGGGCGG
GCTGGGGAGGACCCTGTGGGGCTTGAGGAAAGGTCACAGGTGGAGT
ACCAAACTTGCAGGGCCCATATTTGTCTTCAGGGGATCTTTCCAGC
ATCTCAGGATCAGATGACACAGACTCCAGCAGTGAAGAGGACTTGC
TGCCACTGGATGAGGGGAGGGCTGAATCCGAGAAACCTAACCGGCC
CCCCGGATTCTACCCACATCGGGTCCTTTTCAAAAACGCCCAGGGC
CAGTTTCTTTATGCCTATCGTTGTGTCCTAGGCCCTCACCAGGCAA

ENSMUST00000058770.1 1 50 ENSMUSG00000026199.1 GGTCTTGCGTGTGGCTCGGCTCTCGGGACATTAGGGGAGGCTTCTG
AGGGAGGGTCGAGTGACGAGGCTTGGTGTCGGTGCTAGTAGTTCCG
TTGGGTAGACTCTGACTGGTAACTCCTGGACTCGAATTGGGTCTTG
GTGCTCTCCATTTCACTCCTGAAGATCCTCACGTATTTACCGCAGA
ACTGATTTGTGGGAGCGGGTAAAGGCTGAAGGGCATTTCTGCGTGG
GGATGGCCAAACCGGCTGGCGATGCGGCAGTAGGATCTCGTTCTGG
AGAGTTGTTTCTGCCCTCCGTTTCTTCTTCAGCCACGTCGCCAGCT
CCAAGTGCAGCCTCAGCCCCTGCCTCCGTTTCCCTGTTGTCCCTCA
ACGGGGAAGCTCCACTCATTCGGGGCCTGAGCCTGGTGAGCCAAGC
TCCTGGGGAGGCTCTGGCCTGGGCGCCGCGTACTTCCTGTCCAGGA
GAGAACACAAGCTCGGGGGGAAAAGTATCTCCATATTCTCTGGAAA
TTTCAGAGAAATTATTTTGTTCAGCCTGTGACCAGATCTTCCAGAA
CCACCAGGAACAGAGAGAACATTATAAGCTTGATTGGCATCGCTTT
AACTTAAAACAACGTCTCAAGAACAAGCCTCTCCTGTCTGCTTCAG
ACTTTGAACAGCAAAGCTCCACAGGGGATCTTTCCAGCATCTCAGG
ATCAGATGACACAGACTCCAGCAGTGAAGAGGACTTGCTGCCACTG
GATGAGGGGAGGGCTGAATCCGAGAAACCTAACCGGCCCCCCGGAT
TCTACCCACATCGGGTCCTTTTCAAAAACGCCCAGGGCCAGTTTCT
TTATGCCTATCGTTGTGTCCTAGGCCCTCACCAGGCAAGTAACAGT
CCAGATTGTGTGCTCACTCCCAACTTTTGTATACTAGGTTTTCCTC
AGCCAATGTATGTCTTATTTTCTTCCTTTTGAGTAAGGCTATATCA
TACCTGACAGCATAATCTTGAACTGGCCAGAATCTTGAATGGGTCA

ENSMUST00000027401.1 1 72 ENSMUSG00000026201.1 CTTCGCACAGGCCGGAGACCGGTCGGTGTGGAGTTTGTAGTGGCAG
ACCCTGTGCTCGTTCCCGAGCGACGGAGGGTGGACTCGGCCAGAGG
TGGGCTCGAGCCCCGCACCTCCTGCGCCGCCACCCCATGCCTGACG
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GGTGCGAGAGCTGGACCTGGCCGAAGGTGGGCCGGGGTTGAAAGAA
GCGGCCTGCATGACCCGCCGGGACCCCACCGCATCGCCTGGAAGAG
CCCACTCTCCCTGGAAGGAAGACCATCCCTGAAGAGGATGACTGAG
ACGTT

ENSMUST00000027499.1 1 77 ENSMUSG00000026278.1 GGCGGAGCCTGTGCTTCAGCTCGGGTGTGGACGGGGCGGGCGCTGG
GGCGGGGCGCGCGCTCGCGGGTTTGAATGGAAGGGTCTAGACCGCC
GGAGACGGCAGCGAGCGGGTCCTGAAACCAGAACTCCACCGCCGCC
CCGCGCGCCATGAGGCGGGAGAGGTGTGGCGCCTCTCGCCCGCGCT
TCGGCC

ENSMUST00000027534.1 2 44,425 ENSMUSG00000026309.1 GTCTCCCGCGGTGAGTGACGGCGCCGCCGCCGCCGCCGCCGCCCAG
GGTAGCGCGGAGCCTCCGCTCCACTGCACCGCCGCCATGGACGTCT
TCGGGGACCTGCCGGAGCCCGAGCGCGCGCCGCGGCCATCTGCCGG
GAAGGAAGCACAGGGACGACCCGTGCTCTTTGAGGACCTGCCCCCG
GCCAGCAGTACTGACTCAGGCTCTGGGGGACCTTTACTCTTTGATG
ATCTTCCGCCTGCTGCCAGTGGCAATTCAGGTTCTCTTGCCACATC
AGGTTCCCAGGTGGTGAAGACTGAAGGGAAAGGAGCAAAGAGGAAA
GCCCCTGAGGAGGAGAAGAATGGCGGTGAAGAGCTTGTGGAAAAGA
AAGTTTGTAAAGCCTCTTCGGTGATCTTTGGTCTGAAAGGCTATGT
GGCAGAGCGGAAGGGTGAGAGGGAGGAGATGCAGGATGCCCATGTC
ATCCTGAACGATATCACTCAGGAGTGTAATCCTCCATCATCTCTCA
TTACTCGGGTTTCATACTTTGCTGTGTTTGATGGACATGGAGGAAT
ACGAGCCTCGAAATTTGCTGCACAGAATTTGCACCAGAACTTAATC
AGGAAATTTCCTAAAGGAGATATA

ENSMUST00000027629.1 1 29 ENSMUSG00000026380.1 TGGGTGCTGCTTAAAGGTGGACGGCGGCCAGGGTTGCCGCGTCCAG
CTCGGTGCCACGCCCCGGCCGGTGCTGCGGAAGCCTCAGCC

ENSMUST00000027686.1 2 25,32 ENSMUSG00000026427.1 GCCGAGTCTCAGCATGGCTGCCTCCAGGGTTGAGGGTCCGGGAGCC
GCCACTCCTTCGTTTTGTTGACCGCCCCTGGCGTCTGTGCTCTTCT
TGTCTTTCCTGAGCTACTCCAGCAGAC

ENSMUST00000027697.1 1 121 ENSMUSG00000026437.1 TTTTGCCTTCCTCCTCCTCTTACCCACCTTCCTGCACCCCTCCCTT
CTCCCTTCTCCCGCAGCTCAGGTTACAGCTTCTTTGGGGGGAAAAC
CGCTCACCTTTCCAGGGCCAGGAAGAGCCAGGGTCCCGAGTAGGGA
CCCCGGCGGGGCGCGGGGCAGGGCACCTAAGCCTGGCAGCGCGGCC
GCGGAGGGCGGGAGCCGGCTCGCCACGACCGGGACACGCGCAGAGT
CCGCCGCGGCGGCCAGAGAGGGGCACCGCGCCGGGCAAGCTGAGCA
AAGGACCCATCTTGGACCCCTGCTGATC

ENSMUST00000027877.1 1 198 ENSMUSG00000026585.1 GTGAGCGCATGCGCCTTGCGGAGAGTTCGGCCCTGACGGCTCTGGG
CGGGTCTGGGCTGCTCCAGTGTTTTGGGGCCCAGGAGCAGTGGGAG
GAGCCGGCGGGTTCACCGTGGTAACCGCTGCGCCGCCGCCGCCGCC
ACCGCCACCGCCACCGCCGCCCCGCCTTGCAGGCCTTGGGACTGTC
ACCGCTCTGCTTTGAGGGTACTTTGGCCGGGTCTCCGGAAGTAGCC
CTCCCAGATTCTCAGACACTCCCATTCTCCCCACGCCGCTGCCGCC
GCCGCCGCCGCC

ENSMUST00000056368.1 1 102 ENSMUSG00000026585.1 CGGCGGGTTCACCGTGGTAACCGCTGCGCCGCCGCCGCCGCCACCG
CCACCGCCACCGCCGCCCCGCCTTGCAGGCCTTGGGACTGTCACCG
CTCTGCTTTGAGGGTACTTTGGCCGGGTCTCCGGAAGTAGCCCTCC
CAGATTCTCAGACACTCCCATTCTCCCCACGCCGCTGCCGCCGCCG
CCGCCGCC

ENSMUST00000052228.1 1 102 ENSMUSG00000026585.1 CGGCGGGTTCACCGTGGTAACCGCTGCGCCGCCGCCGCCGCCACCG
CCACCGCCACCGCCGCCCCGCCTTGCAGGCCTTGGGACTGTCACCG
CTCTGCTTTGAGGGTACTTTGGCCGGGTCTCCGGAAGTAGCCCTCC
CAGATTCTCAGACACTCCCATTCTCCCCACGCCGCTGCCGCCGCCG
CCGCCGCCATGCAAGGCGAGGACGCCAGATACCTCAAAAGGAAAGT
TAAAGGGGGG

ENSMUST00000027927.1 1 330 ENSMUSG00000026618.1 TCCTCCGAAGTTGGAGTCTCTTACAGATGCCTCATCCCCTGTTAGC
GTTTTAGTTTGGACCACCCAGCCTTGGACAATTCCCGCCAACCAGG
CAATTTGCTATATGCCAGAGGCAAAGTATGCTGTGGTGAAATGTTC
TGCCTCTGGGCACCTCTACATCCTGGCTGAAGATAAAATAGCACCT
GTCGCTTCTGCCTTGGAAACAACATTTGATGTTGTTGCAGCATTTT
CAGGTGTGGATCTGGAAGGTGGCACTTGTAGTCACCCTTTAACTCC
CGATAAAGTGTCTCCTCTTTTACCTGCTACCCACGTGACTATGGCC
AAAGGAACAGGGTTGGTTCACACAGCCCCAGCTCACGGTATGGAAG
ATTACAGCGTAGCATCTCAGCACAGCCTCCCTATGGACTGTTTAGT
GGATGAAGGCGGAATGTTCACCGATGCCGCAGGCCCTGAACTTCAG
AACAAGGCTGTACTTAAAGAAGGAACAGATGTGGTTATAAAGATGC
TTCAAGCTACCAAGAATGTGTTGAAAGAAGAGAACATTGTGCACAG
CTATCCCTGTGACTGGAGAACTAAGACACCCGTGCTGATTCGA

ENSMUST00000062189.1 1 25 ENSMUSG00000026618.1 CAGTTCCTCGCCGCCGAGCTCTTCAAGGGTCTCTACCTTTAGGTAC
CGGGCGGCTGCCGTGGGCCGTGTGCGGAGGGCTCCGCCCGGCTCGT
CCACCATGCACTGGGGGCTGTGCCCTCGCGGGCCCGGGGCGGCGGC
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GGTCGCCGCGGCT

ENSMUST00000027931.1 1 81 ENSMUSG00000026622.1 CAGACGAGGGGCTCGGGTTTCGGCGCGGTTGGCCTGCAGCGGGCGA
GCCTGGGCTCCGAGCGGCGCGGTGGTGTGGTTGCCAGGGTGGCCGC
TCGCC

ENSMUST00000060745.1 1 10 ENSMUSG00000026634.1 GCGGAGGAAGAGGGTCCGCGGCGGGGACGCGCCAGGCGGCGCCCGG
GGAGAGGTAA

ENSMUST00000027961.1 1 18 ENSMUSG00000026651.1 GCTAGCTGAAGCTGCTGAAGGGTCCTTCGTTGAGCTGCCGTGGTCT
CCGCCGCCTT

ENSMUST00000027980.1 1 16 ENSMUSG00000026669.1 CAGCTAAGAGGAAGGAAGGGTTGGTTACAGGAAAGGGAGTCGGATT
GAGTCTTCAGCACTGCCTAGTGTACAGCTGCTTAGAGCACTGGCTT
CACGTGCCTTCCAAAACCAGCTCAGACTGACCTTCGCCCATTCGTA
GGATAAAAACCGTAGCACTTACATAAGCTTTCTCTTACAGGTGTGC
TTATCTATTGATCATCCTCAAAAAGTCTTAATTATGGGAGAAGCTA
TGGACCTGGGAGCCTGTAAAGCCAAGAAGAAGAATGGAGAGCCATG
TACACAGACAGTTAACTTGCATGACTGTGAATACTGCCAGTATCAC
ATCCAGGCCCAGTACAAGAAGCTCAGCGCAAAGAGGACTGATCTGC
AGTCCACTTTCTCTGGGGGACGGATTCCGAAGAAGTTCCGCAAAGG
CACCAGCCTGAAGGAGCGGCTGTGCCAAGATGGTTTCTACTATGGT
GGTGTTTCTTCCGAATCCTTCGCAGCGTCCAGGGCGGCGGCCATTG
CTCCTAAGAAGAAGGTTCAAACCACGCTGACCAATCTGGTTGTCCG
GGGCACAAACTCGATCATCCAGGAAACAAAACAAAAGCTTGGTATT
CCCCAGAAGAGCTTGTCCTGCTCTGAGGAGTTCAGGGAATTG

ENSMUST00000028059.1 1 4 ENSMUSG00000026727.1 GGACAGGGTGTGTTCCTGCTGCGGGATCCTGTTTTCGGCTGATCCA
GTTCATCGCTCTCCACCCGAGTTTCCCTTGCAGGTCCCTAATCACA
CCCACCAGGTGTTGCTCGCTGCGAAC

ENSMUST00000028139.1 1 113 ENSMUSG00000026799.1 GGAAAGCCGGCTGTGACAGCTGCAACATGGCGGACGTGCTGAGCGT
TGGTGTGAACCTGGAGGCCTTTTCGCAGGCTATTAGCGCCATCCAG
GCGCTACGCTCTAGCGTGAGTAGGGTCTTCGACTGCCTTAAGGATG
GC

ENSMUST00000052987.1 1 494 ENSMUSG00000026814.1 AGGAAGTCTACAAGACAGTCTCCATGCGCCTGAACATCGTCAGCCC
TGACCTGTCTGGTAAAGGCCTTGTCCTGCCCTCTGTACTGGGTATC
ACCTTTGGTGCCTTCCTGATTGGGGCCCTGCTCACAGCTGCACTCT
GGTACATCTATTCTCACACACGTGGCCCCAGCAGCATGGCGTAGTG
CCCAGCCTGGAGCCTCGGGGAGCCCCCCAGCCAGCCCTTGCCCTGC
AGGAGAGACCGAGCAGCCACAAGCTGGAAACCACCGGCCATGAACT
TGTCCCAGGAACCAAACACCTCCCCTGCACCTGTTCATTCCTCCCA
GTGGAGACTTCAGATTGGAATACCTTGGGATCTCCTCACCCCACTT
TACAGAACTGCCCAATCCAGGGGCTCTGGGATATGGCTGCCCGGGA
TTACAGAAAGACACGGCACTGCCGTGCACACCCATGCTGCTTAGAA
GCCTAAGCCTCTGCCTTCAAGCTGGATCCTGTGCAGGGTGGGCAGG
CAAGAACTCAGACATGCCCAGCCTAGCCCAGGGCGGCCTGCATCTG
GCCCCAGAAGCCTCCTCACCTGGACTGGCACAACTTCGGTTGGGGA
AACAGAAGCTGAGGGAGCTTAGATGGGGTGGGGGATCCAAGCCCCT
CCCAGCCCACCCATTGGCCAGGCAGCAGGGGGGAGTGGCCAGGCGG
CTGGTTGTGGGCCAAGTCCTGCATATTCACTAATAAATCAGACATG
AAACCAGTGCCCCTCTGGGTTGTATGGGAGAAGAGGAAGATGGGCA
ATT

ENSMUST00000054313.1 1 791 ENSMUSG00000026842.1 GCCAGCTCTGCCTCGGAAACGCACCAGTGAGAGCAGGTCTGAGCAG
GTGGCCAAAAGCACGGCGATGCCCCCTCCCCGGCTGGTGAAGAAGA
ACGAGGAGGCTGCTGAAGAAGGCTTCAAAGACACAGAATCCAGCCC
TGGCTCCAGCCCTCCCAGCTTGACTCCCAAACTCCTCCGCAGGCAG
GTCACTGCCTCTCCTTCCTCTGGCCTCTCTCACAAGGAAGAGGCCA
CCAAGGGCAGTGCCTCAGGCATGGGGACTCCGGCCACTGCAGAGCC
AGCACCCCCCAGCAACAAAGTGGGCCTCAGCAAGGCCTCCTCTGAG
GAGATGCGCGTAAGGAGGCACAAGCACAGCTCGGAGTCCCCAGGGA
GAGACAAGGGGCGACTGGCTAAGCTCAAGCCTGCCCCGCCGCCTCC
TCCTGCCTGCACAGGAAAAGCAGGCAAGCCCGCACAGAGCCCCAGC
CAAGAGGCCGGGGAGGCAGGGGGGCCCACAAAGACAAAATGCACGA
GTCTGGCTATGGATGCTGTGAACACTGACCCCACCAAGGCCGGCCC
ACCTGGAGAAGGACTGAGAAAGCCTGTGCCCCCATCTGTGCCAAAG
CCCCAGTCGACGGCTAAGCCTCCAGGGACTCCCACCAGCCCGGTCT
CCACCCCCTCCACAGCACCAGCTCCTTCACCCCTGGCTGGGGACCA
GCAGCCATCTTCTGCCGCCTTCATCCCCCTCATATCAACCCGTGTG
TCTCTTAGGAAGACCCGCCAGCCGCCAGAGCGCATTGCCAGTGGCA
CCATCACCAAGGGTGTGGTTCTGGACAGTACTGAGGCCCTGTGCCT
TGCCATCTCCCGGAACTCAGAGCAGATGGCCAGCCACAGTGCTGTA
CTGGAGGCTGGCAAGAACCTGTACACTTTCTGTGTGAGCTATGTGG
ACTCTATCCAGCAGATGAGGAACAAGTTTGCCTTCCGTGAGGCTAT
CAACAAGCTGGAGAGCAACCTCCGAGAGCTGCAGATCTGCCCTGCC
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ENSMUST00000028205.1 1 10 ENSMUSG00000026851.1 CGCAGCGCCAAGGGTCTGGTTCCGCT

ENSMUST00000028258.1 1 29 ENSMUSG00000026895.1 ACGGGCGACACGGCCGAGGGCACCTGGTCAGGGTCGCGGCTACCGC
CGTC

ENSMUST00000028389.1 2 10,105 ENSMUSG00000027004.1 GTGGGGACCAAGGGTTCGTCTATGGATCCAGAGCCGGGGGTGGAGT
GGGGAAAGGTGTGCGGCTCCTGTCGGGAGCTGCCTGGGGCTACAGC
ATCACAGATAGACAGGGTCTCACACTCCAGTCCCCTGAAAACTCAA
AGCCTTCTCGGAAGGAGGAGCCGGAGGGCAGGGGACCGCGGGGCGG
AGCTCTTGTCGGCCGAGGTGGGAAGGCGCAGCTGCGAGCCAAGGCG
CTGACCTCCTCTGAGCTCCTCTGGCCGCTCGCAGGATCTTCCCGAC
CCTGCAGGACTTGGCAAACTCCCACCTCCGCTCCCATTAGTCCTCC
CACCCCCACCAAATCTCCTCCCTCGGAGGTCCCCTATCCATCTCAC
TTTGCAGAATTTATCGCTTCTTCCAACACCTTTTTGCAACACCCCA
GAACTCCGAGTCCCTTAACTGAATTTGACTTTTGTTTTTATTTCTC
TCTGGCTTCCTCTTCTGCCCCCTCATCTGATTGATGTGCTAAGGCT
GATGTCTCTGCCAGAGCGAGAGGAATAAATAGATGCTGCCTCGCCT
AGAGGCTTAGACGCTTGGGAAGAGCAGCCGGCGCAGCGAGGCACCG
GGCTCCGCCAAGCTAGTGGACCGGACCTGGGAGCACTTGGATCCAA
GAGAACTGTGATTGTCCCAGGGGTGGGGGCAGCTCCCCAGGTCGTT
GGGATCACCCCTCGGAACCGCAGGGGGAGACTTCGGAACGAAAGTG
TCTCCCGCGTCCGTCGCTCGGCTGCGCCCTGCCCCATCCTGCTGGG
ACC

ENSMUST00000028463.1 1 136 ENSMUSG00000027067.1 GAAACGTAGATTCACGCGGGGCCCCGGGGTGGTGGGGTCTCTGCGA
TCAGGACACTACCCTCTGAGCGGAGTTGAGATTCCCACCCTGCTGG
ACATCTACACAACTAACCAGGAATTGGGGCACAGCATCCAGAGAAG
GGTTCGTTTTCTCTGGTGCAGCCTAGGGCTGTGTGCTCAGGCCACC
ACGGGCAGGTGAAC

ENSMUST00000028800.1 1 66 ENSMUSG00000027327.1 GTTCTGCTGCTGCTACCGCCGCCTCCGCGGTCGTTTCTGACCGCCT
GGCCGCGGGGCTCGCCTGCAAGGGTTCCTGCTGCTGTCTCTGGAGC
ATGGCAGGCTGCTGAGGTTGAGTGGCAGTGTCAAGTAGGAGCTGCG
TGTCTTGCCCAGTGGCAGGGAGCGTGTCC

ENSMUST00000028817.1 1 21 ENSMUSG00000027342.1 ATTAGACGGTTGCGGGCGCAGAGGGTTGGTAGTTGTCGCTGTAGGC
CTTCGCTGCCGCTTCTGCATCGTGAATCGGGGGACCTTGGCAGCCA
GACCTCGTTCCTCTTAGAGTAGCTCTCATCTAGTCGCCACAACTCC
GCCACC

ENSMUST00000037875.1 1 113 ENSMUSG00000027422.1 TCCCGGCGGAGGGGGCCGTTCGCCAGCTCCGAGGCAGAAAGTGCCA
CGACTCCACACACGCGCACGCAGCCAGCGAGCGGCCGGAGCGGACG
GCGGACGGGGCGGACGGCGCCAGGGTCGCAGTGTGTGCAGCTGCTC
AGGGGCGGCTTCTCGGTGGAGGCTCGGCCGGCTCCCCTCTTGCGGT
TCCGCGGCGGCGGCGGCGGCTGCTCTTGCCCTCTCGCTCTCCCTCT
CGCGTCTCCCGCTGCAGGTGGAAAGCAAGCCAGCCAAG

ENSMUST00000029005.1 1 4 ENSMUSG00000027502.1 AGGTAGGGTTTCGCCAGAGACCCCGGAAGCGACGGCTTCTCGTCTT
TGCTAAGGCTTCTGGTTTTTGCTACGGTTTCTGATTTCGGCTTTGG
G

ENSMUST00000029028.1 1 191 ENSMUSG00000027523.1 AGTGGAGGCACCTCTCGGAGTCTTAGACTTCAGAGTCTGAGACTTA
GCGAGAGGAGCCTCGAGGAGACTCCTTCTCTCTTCTTTACCCATCC
CTTTCTTTTACTTACAGCCACAAGCTGAGGCGCGGAGCTTTAGAAA
GTTCGCAGTGGTTTGAAGTCCTTGCGCAGTGGGGCCACTCTCTGCA
GAGCCAGAGGGTGAGTCGGCTTCTCGGTGAGCACCTAAGAGA

ENSMUST00000029270.1 1 42 ENSMUSG00000027715.1 CGCTCCTCCCGCCTGCAGCCTCTGCTCCGCGGGTCGGCCGCCAGGG
TCCCGCGCTGCTCCGGAGCGGCGGGCGCTGTGCACGCTCTGCCGCC
GACAGAACCGGACCGGAGCCGCG

ENSMUST00000029431.1 1 109 ENSMUSG00000027842.1 CCCCAAAGGAGACAAGGACATGAAGTAAACACCACGCTAAATGCTA
CAGACCCGCACAGGAACCTCTGGAACATCGGGACCAGCCTCCCGGG
GACCGACGGGTACTGGGAGGGTCGTTTCTGAGTGAGATCCCATTTC
TCTGGCTGGAGACACAGATGGCCTCAAATGAGAGAGATGCTATATC
ATGGTATCAGAAGAAGATTGGAGCATATGATCAGCAGATATGGGAA
AAGTCAATCGAACAGACTCAGATTAAG

ENSMUST00000037340.1 1 450 ENSMUSG00000027942.1 CATCCACCATGTTTTCTGACGGACTCTAGCCTGGTTTTTTTTTTTT
TTTTTTTTTTAATCGAAAACCATATGGAAATGTTCGGAGAGCTCCA
GGGAACCTAGGTTCCCTGGCTTCGGCAGAGCCTGGGCTAACGCGCG
AGCGCGGCGGGACTGTCCTAGCAGGTGTTCCCGGAGAGAGAGGCGA
TGGCGTCTAGTAGTAACTGGCTTTCTGGAGTGAATGTCGTGCTGGT
GATGGCGTACGGGAGCCTGGTATTCGTACTGCTGTTTATTTTTGTG
AAGAGACAAATCATGCGCTTTGCAATGAAATCTAGAAGGGGACCTC
ATGTTCCTGTAGGACACAATGCCCCCAAGAGATCCCGTTTCATGCT
GAAGGCCGGCACCCCTGTTCTTTAATGGGTAAGAATTTCCGCTCCT
ACTTGCTAGATCTGCGAAATACTAGCACTCCTTTCAAGGGTGTTGG
CAAGGCCCTCATTGATACTCTCCTGGATGGATATGAGACAGCCCGC
TATGGGACAGGGGTCTTTGGCCAGAGTGAGTACTTACGATATCAAG
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AGGCCTTGAGTGAGCTGGCCACTGTGGTCAAA

ENSMUST00000029554.1 1 44 ENSMUSG00000027944.1 GGTTGCTTTCCGGCAGCGAACGCTGAGCCCTGGCTATATCCGACAG
GGTAGCGTAAGCTGGTCGTGGTCTCGTGTTGCCCATGGGCTGCAGA
GCTTCAAAGTTTCTAGTGCCCCTACTGGA

ENSMUST00000029603.1 1 2 ENSMUSG00000027978.1 CGAGGGTGGGGTGGAGGTCGGACTCCGGGCTACAGAGCTCCTGGCG
CTCATCGCCTCTGGCGCTCCAGCCTTTGCTTCGCGGGGCTGACCCT
TTGGGTCCCGGTGTGA

ENSMUST00000029679.1 1 2 ENSMUSG00000028044.1 AGAGGGTGGGAGCGCGTGCTGCTGGGAGTTGTCTGGAGGCCTGCGG
CGCGGGGCTGAGCGCCCTCGGACAGAGCAATC

ENSMUST00000029683.1 1 282 ENSMUSG00000028048.1 ACTTGCTGTGCTAGTCGGTTCCAAGAGCTATGATATCTGTCTGTGT
TTTATTTGGTAGGTCTTCTATCCCTCCAAGGCACAGAAACTTCCAC
AGTCTTCTCATTCGCTGGTCCTGAGTAGCTCCAGTTTCCAAGATCT
TCTGGAGAGGGCATCATGGCTCTTTGAGGGCACAGATGGAGGGAGG
GCTGAAGGTTGAAATCGATGGGGGAAAAGAGTGAAGAGAGTCTTCT
TTGGAGTGGGCAGCAAACTCCCTAGCAGAGTGAATGAATGCAGGAC
GCCTCCAGGGTCTACGGGCACTGTCTAATCACTAATAAAGAAGTGT
GCTGGTGTC

ENSMUST00000029698.1 1 66 ENSMUSG00000028062.1 TGGGCCACCGGAAGCGACTGAGGGAGAGCAAGAGGCTGCGACTGTA
GGGGTGTGTTGGTGCAGGTCAGGGTTAAGAGACGCAGGC

ENSMUST00000029700.1 1 91 ENSMUSG00000028064.1 GTGCCTGGAGGGCCGCGCGCCCGTTCCAGCCAGGCTGAGCCTGCTT
GCCTTGCCTGGACCCCCTTCTTTGCCTCGGATGGCACCCTGATTCA
GGGTTTGAACACAGGACTTCTCAGTGTGGCTGGCTCAAGGAACCAT
CTGGTGACCATCTCAGGCTGACC

ENSMUST00000029723.1 1 739 ENSMUSG00000028082.1 AGCCAAGGACCCCTGTCATCCATTAGAGCGGTAATCAAGAGATCTT
CTCGGACCTGTATTCAGAGTGAACTTCATCGGGACAGGAGGCGTCC
AGAGATCACCATCGTGGCAGCAGAGCCACTGAGGCCGGCCTCGTGG
TTTCCAGGAGCTCCACCTCCAGGACTGGGATTTCCCTCCACGCCTG
GAGCAGGCCCTTGGAGACCCAATGACTTGGTTCCCGCTGAGCTCCC
GCCATCCTATGAACAAGTGATAAAAGAAATCAACCAAGTCCAGGTC
AATGCCACAAATAACAATAACGCTGCTGCCACTCCAAGGAGCACTA
TCACCTCTGCGACGCAGACGGACTTTCCGGAGGACATAGACAGCGA
TCCTCCCCCAACACTACAGGCGCCTCTCAAGCCTCTCCAGCCGTCA
CCCGCAGCCTCAGCTGGTAACCTCCCCCCAGGTGTGGCACCTTTAA
TCGTCTTCGATATCTGTGAAGAGCAAACTTGTCCTGAAAACCCCAG
TGCTACAAGATGTCCAGTGCCAAGGCCAAGATCAAAAAGCAACCTC
AGACCAGTAGCTAGGGATGCTAACAGTAAAGAGAAAAACAGCCAGA
AAAGCCCAGTGACCCCCAGAGAAGACTGGCCACCCCACTGTCTACT
GGACAGCACCTGCAATTTAGATAGCCAGGCAATGATGAACATTATG
AACACAGAACAAAGCCAAAATACTATTGTTTCCAGGATCAAAGCAT
TTGAGGGTCAGACGAACACAGAAATCCCAGGACTGCCCAAGAAACC
CGAGATTATTCCCCGCACGATTCCCCCGAAGCCTGCTGTTTCCTCA
GGGAAACCCTTAGTGGCACCCAAGCCAGCTGCTAACAGAGCTTCTG
GGGAATGGGACACATGGGCCGAAAACAGGCTCAAGGTGACTTCCAG
AGAAGGGCTCACGCCATACTCATCGCCACAAGAAGCCGGAATCACC
CCAGTAACCAAACCTGAATTGCCAAAGAAACCAACTCCTGGCCTTA

ENSMUST00000029773.1 1 188 ENSMUSG00000028129.1 GGGCAGCGAGCAGGGCAGCCGGTCCCAGTCCAGAGCGACCCGGAGC
CTCCGCGGGACTCGAGTCCTAGCGAACCTCGAAGCATCATCCGCGT
CCGTCTGCGGCGTTCGGGCTTCTCCGGCGCCGCGCAGGGGAGCGAG
CTCGTGCATCACCCGCGCGGCCGCCGCTGGGGCTAAGAGCAGGGAC
ACCGAGGGTGACTGACCGCTAGAACTCTTCCAGTCGTCCAAACAGC
CATGACCCACTTCAACAAGGGCCCTTCCTACGGGCTCTCCGCCGAA
GTTAAGAACAAG

ENSMUST00000029812.1 2 206,229 ENSMUSG00000028163.1 CGCGGGCCGGTTCTAGCAGCGCAGGCCGGAGCTCAGGGCCCCGCCG
CGCCCGGCCCGCCCCGCGCTTCTCCGCCCGCGCCGCAGCCATGGCG
CGCCGCTGAGCCGCCCGCCCGCCCGCCCGCGCCCCGACCCGGCTCG
GGCTCCCGCCGGTCCGCGCCGCTCCGCAGCGGGAGCCCGCAGGCGA
GGAGAGGCCGCGCCGCATCTCCAGGGTACCCTCAGAGGCCAGAAGA
GGGTGTCAGAGCCCTTGTAACTGGAGTTTGACGGTCGTGAGCTGCG
CATCTTCACC

ENSMUST00000029950.1 1 60 ENSMUSG00000028282.1 CGCGGGGCTGCTGGGGAGAGGCAGCGGGGTGCCGCCTGGGATGGCT
TACGCTCTGGGCGAAGGGTTGTGCCTGGCTGGGCCTCGAGGAGCCA
GCTGCCGTCCTCGGGGAGCGCCCCTCGGAGCGTCTCGGGGGGCGCT
GGGGCGAGCACCCGGAACATCGCCGGGTCTACAGCGCGCCCCTCCC
CTCCCCCACCCGTGTCTCCCAAGTCCCTACTGCCGAGCTCTCGATG
GCACCTATGAGAAGGATATAGGACC

ENSMUST00000030069.1 1 418 ENSMUSG00000028378.1 AAGTCCTGGGCGCTTTGCGAAGCATTCAGAGCGGTCTCCCGGGAAG
GAGTTTCTGTGAGCTTGTGGTATACCAGGATGGTGCAGGCCAAGAG
CTGGACCCTGAAGAAGCACTTCGAAGGCTTCCCTACGGACGGTAAC
TTCGAGTTGAAGACGACTGAGCTCCCACCCTTAAATAATGGAGGAG
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GTCCTGCTGGAAGCCCTGTTCCTCTCTGTGGATCCTTACATGAGGA
GTTGCAGCCAAAAAACTGAAGGAGGGCGACAGGATGATGGGCGAGC
AAGTGGCCAGGAGTCGTGGAAAGTAAAAACTCAGCTTTCCCAAAAG
GAACGATTGTAGCGGCTTTATTAGGCAGGACATCACATTCCATTTC
TGATGGGAGCCTCACTGCCTACTTTGGCCTGCTTGACATCTGTGGC
GTGAAGGGTGGAGAAACCGTG

ENSMUST00000030091.1 1 49 ENSMUSG00000028394.1 AGCGACGCGGGAAGTCCAGACACCAGAACTGTCTGGAGACCTGAGC
AGGAGGGTCGGGCCCCAGCGGAGGCA

ENSMUST00000030121.1 2 123,1092 ENSMUSG00000028413.1 GGATCCACAAAGTTTTGTGTTATCAGCTTATAGATAATAGAACCAC
ACCTAAGGAACATAGACATAAAAGAGCCGCAGGGACCACAGCCTCA
GGACCTCACCAAGGGAGGCGAGGGGCCAGAGAGGGTCGGTCAGGAA
GTCACCTGATGAGCAGTATACTTTCTTTTCTTTCTTTCTTTTTTTT
TTTTTTTTTTTGGTTTGTTTTTGCTTTTGTTTTTCGAGACAGGTTT
TTTTTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGAACA
GGCTGGCCTCGAACTCAGAAATGCACCTGCCTCCCAAGTGGTTTTT
TTTTTTTTAAATACTTTCTATGATTGCAACCAAATGTCACTCAGCC
TGCTTTCTCATCGATGAATCGGAGACAGTTAACAACCCCTATTACA
TGGCATATATTGGTTAACAACAAACTCTCCAAACATAGGAGTAGCT
AGAATTAGCATTCCCCATCTTAAGGTTCTCATCACATTCAAGGATA
AATGGGTCTGAGGCCTCGGGGTCAAGACTTCAAGTGCTTAAATCTT
CCAGCTTCCACTTTCAGATCAACAAGGTTAGGTAAAGGAACGCGCA
GTGACAAAGTTTTTAGGAGCCCTGAGTTCCACAGCTTATCAGCTGT
GAGATTTTACAGGCCATTCATTCTTATTCACTCCAAGGCACTGAAA
TCTTTGTTTACTACATAGTCTGGGCTGGCTCCAAACTCTGGCTCTT
CCTGTCTCCGCAACCAGAGTCTGGGATTACAGGTGTTCACGACCGC
GCCTAGATTCCAGTATTCTGTTAAATGGGGACTGTGTTCCAGCGCT
GTGTACAACGGGCTGTTCTGTACGCAGGCTTAGGAATTAATGCAGT
TTTCTGCCAGTCTCATCCCAACAAGCATGTGTCATCTCCATGTGGC
ATGCACTAGAGGCCATGTTGCACCTAGAACCAAGTTGGGCAGGTTC
CTGAGGTTTCCCAATCCTGCAAACACTTATGTGGGAGTAAGAGTAG

ENSMUST00000030164.1 1 13 ENSMUSG00000028452.1 GGGAGGCTGCCAGAGGGTTTGTCACTGCTGTTGCTCCTCCGCCTCA
GCGAGTCCAGCCCCGGCCTAGTCGGTCGCCTGCCTTTCTCATAGCC
GTTACCCTCAGGCCGCCACAGCCGCCGACCGGGAGAGGCGCGCGCC

ENSMUST00000030252.1 1 23 ENSMUSG00000028527.1 GGCAGGCGAGTCCCCGCGTGCGGAGGGTGTCGAGGCAGGGGCTGCT
GGGCAAAGTGCGCGGGCTGCCGTCCTGGCCACCGCCAAAGCC

ENSMUST00000030339.1 1 18 ENSMUSG00000028602.1 TTTCACCGCGGGAGAGTCAGGGTGCCGGCAGGTGGCCAGGCGCTGG
AGACTCGGGAAGCCAAG

ENSMUST00000030372.1 1 190 ENSMUSG00000028626.1 AAGGACCCAGACAAGCTTGCCCGGGGAAAGGATGGGGCTGAGGGCC
AGGAGGAAGGCTTTGATCTTGGAGGCAAGGAGGAAAGGGACTTCGA
ATGGACTTCTGCTCTTCACACAGAAAGTAGTCCCGTACCCCGAGAT
GCCCCCGGGACTTCCCAGCTGGGGCGTCTGGTCAAACTCAGAATGC
AGACCCAGGGTGGGCACAGAAGATCCGCCCCTGACCGGGCGGAGCT
GGACAGTTCCTCCCCACAGTGCTCTCAGGTGACAGGCCTGCAGGTC
CCCGCCCCGGCCCGTCTAGCTGCGTTTTCGGGAGATCCAGTCCGAG
GCTCCGAAAGCAGCCCCCGCCATCGGTGCTTGGACCCCCGCTCCAG
AACCCGCTGTTCGCC

ENSMUST00000030543.1 1 123 ENSMUSG00000028760.1 GAAGAAAACAAAAGAGCAGACCCGAACCCCAGATGAAGTGTTAGAA
GCAGAGGCAGAGCCTAAAGCCGAAGAAGAGCTTGCAGTTGACAGTG
TCCTTGAGCCTGAGCAAGAGAAGATGAGCCAAGGGTTTCCGTCTGA
GAGAGACCCCTCTGCCCTGAAGAGAGGGAAAGCTGAGGAAGGAAAC
GGAGAAGAGGCTGAGCCTGTGCGAAATGGCGCTGAGAGTGCTTCTG
AGGGGGAAGGGGGAGATGGCAACTCAGGCTCTGCTGACAGCTCTGC
TGATGGGCTCACCTTCCCGTTTAAAGCAGAGTCCTGGAAGCCTGCA
GATACAGAAGGCAAGAAGCAGTATGACCGGGAGTTCCTACTGGACA
TCCAGTTTATGCCCGCCTGTATCCAAAAACCAGAAGGCCTGCCTCC
CATCAGCGACGTGGTCCTTGACAAGATCAACCAGCCCAGATTGTCA
ATGCGGACCCTGGATCCTCGCATTTTGCCTCGAGGACCTGACTTCA
CCCCAGCCTTTGCAGACTTTCCAAGGCAAACGCCTGGTGGAAGAGG
TGTGCCTCTGTTGAATGTTGGACCTCGGAGGTCTCAACCTGGCCAG
AGAAGGGAGCCCAGAAAGATAATCACTGTCTCCGTAAAAGAAGATG
TGCACTTGAGAAAGGCGGAGAATGCCTGGAAGCCGAGCCAGAAACG
GGACAGCCACGCCGATGACCCCGAAAGCATTAAAACTCAGGAACTT
TTCAGAAAAGTTCGAAGTATCTTGAATAAACTGACACCACAGATGT
TCAACCAGCTGATGAAGCAAGTGTCGGCTCTTACGGTGGACACGGA
GGAGCGGCTAAAAGGGGTCATCGACCTTGTCTTTGAGAAGGCTATC
GATGAGCCCAGCTTCTCTGTGGCGTACGCAAACATGTGTCGGTGCC
TAGTAACG

ENSMUST00000030551.1 1 172 ENSMUSG00000028766.1 CGCCAGAGTACGCTCCCGCCACTGCGCTCCTTAGGGCTGCCGCTCG
CGAGCCGGAACAGACCCTCCCCACGAGTGCCTGCAGGATCGGAACG
TCAATTAACGTCAATTAACATCTGACGCTGCCCCCCCCCCCCTCTT
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CCCACCATCTGGGCTCCAGCGAGGGACGAATCTCAGGGTACACC

ENSMUST00000030586.1 1 29 ENSMUSG00000028795.1 GCTCCAGTTCCCCTGAGGAGAGAGAAAGCAGGGTGAAGGGAGATTG
CAAAGAAGCACTGTTTCACACTCCAGACCCCAAACTTCCAGACCTG
AGGTCCAACACACCACCCA

ENSMUST00000030729.1 1 91 ENSMUSG00000028894.1 CGGAGGTGTCCTGCAGGCCCACCGGTGACAGCTCGGGAGCCCCCCG
AAGCAGCTCTAATACGGAATGGGAGGTTCCCACCTGCCCTACCCCA
GGGTTTGACAGCTCAGCATGGACCAGTCTGTGGCAATCCAGGAGAC
CCTGGTTGAGGGGGAATACTGCGTCATCGCAGTCCAAGGTGTGCTG
TGTAAGGGAGATAGCCGGCAGAGCCGCCTGCTCGGGCTGGTGAGGT
ACCGGCTGGAAAATGACGCCCAGGAGCATGCTCTCTTCCTGTATAC
ACACCGGAGGATGGCCATCACAGGAGACGATGTATCTCTGGACCAG
ATAGTGCCACTCTCAAAAGATTTTATGCTGGAAGAAGTGTCCCCAG
ATGGTGAACTCTACATCCTTGGCTCTGATGTGACAGTACAATTGAA
CACAGCTGAACTCAAGCTTGTATTCCAACTTCCCTTTGGTTCACAC
ACCAGAACGTTCCTCCAGGAAGTGGCCAGAGCCTGTCCAGGTTTCG
ACCCTGAGACGCGGGATCCCGAGTTCGAGTGGCTGTCAAGACACAC
ATGCGCGGAGCCCGATGCCGAGTCGCCGAAACCGCGCGAGTGGAAT
TCGGACCCGGGTACCCGGAGTGGGTTCGCGCCCATTGGAGGAAGCA
GGCATCAGTCTCGGAATGCACGGCGAGGATTGGAGGATGTCTTGCC
TAGGGGCCCTGGCTACATTCTGCTTTGGGGCGGAGCCGCTGAGGAG
CCGGAATTTCTATTGGCGGAGGAG

ENSMUST00000054917.1 2 1482,2018 ENSMUSG00000028906.1 GAACTTTATGGAATCGGTACCCGAACCACGGCCCAGCGAGTGGGAC
AAGCGCTTATCTACACACTCACCCTTCCGGACTCTTAACATCAACG
GGCAAGTCCCTACTGGAGATGGAAGTGTAAATGGCATTCGAACAGA
GGAGGTGGCTACCGTGACAAAAGGGCCATCCACCTACCCTGCCTCT
GAATGGGAGTGCCCCAAACAGTCAGTAGTTCCTAGTCAGAGCCTGA
TGACCACTCCGCCGGCGTCTCCACAGAGCTTTGGTTCTGGCTCCCT
CTCCATAAACAGCAAGGAGGCGGAAGAGAAGGAGCAGGGGGCAGCT
GGCTATCTTGATGCTGAAGAGATGCCAACAGGCCCAAGTGGGGAAT
GCTTAGGAGTGGAGGAACAGGCCAGTGCATTCAGTTTCCCAGTAAC
TCCAGCTTCCTGCCAGCTGCAACTCGGTGGGGAAAAGGCAGACAGT
AGCGAAGAGCTGGGTGCAGCAGCAGAGACCCTTGAGACCCAGAGCG
GATCCTTTCTTGACTCACCTGTGGGTAACCAGTTCCCCACCCTCAT
TCGAAGTTTCCAGCCTCCTCTGGTAAAGACTCAAACTGTCACCATC
TCAGATACTGCCAATGCTGTGAAAAGTGAAATCCCAACCAAAGATG
TCCCTATTGTCCACACTGAGACCAAGACCATCACCTATGAAGCTGC
CCAGACTGAGGACAGCAATGGGGACTTAGACCCTGGAGTCTTGCTG
ACAGCCCAGACCATCACATCCGAGACCACAAGTAGTACAACCACGA
CACAGATTACCAAGACTGTAAAAGGTGGGATTTCTGAGACCCGGAT
CGAGAAGAGAATTGTGATCACAGGAGATGCCGATATCGACCATGAT
CAGGTCCTTGTACAAGCCATCAAGGAAGCCAAGGAGCAGCATCCAG
ACATGTCAGTGACCAAGGTGGTCGTCCACCAGGAGACAGAGATCTC
TGAGGAGTGAGCTCAGGGACTGTCCTGCCCCACCCCCACCTGTCCC

ENSMUST00000053819.1 2 810,864 ENSMUSG00000028911.1 GAGGAGAGTAGTCAGAGATGATTGCAAGGTTGTTGGGAGTGAATCA
GGTGGTCAGGGGTTCTGGAAGAGAGAAATCATGAGGTAGGTTTTCT
TCTTTGAAGGTGGGGAAAGATCAAGTGCAGACTGAGCTGTGGCCAA
CCGTTTGCAGACCAGGAATCCACACTAGCTCTAATGAGAGAGCTCT
TGGTGTGCGGGAACTGCCAGTTTGCCGACGTGAAAGAGTCCCAGGC
TGGGTAATGGTGAGCCCTGAAGTCGCACCCCAGCTCTGCCACTGAG
TGAGCACGGGTAAGTCTTCCACCTTCTCTGGGTGGCCTTGATGGCC
CTCCCTCCTCTGAGACTAAAGAAAAAGGGAGGGCAGAAAGCCAAGA
GCAGCCTCCTTCCTGTCTCAGAATAGGAAAAGGTCTCAGGAACCTG
CTCCTGGAGCAGCAGCTTGCCACTGTGGCTTGTAAACTCCCTCAGT
CACTGCGGAAGCCAGCTCACATCCATGGCCATTAAGGTTAAGCAGT
TAATGTGCTTTGAGGGCCTGACTGCTGGTGCCCTGGGATGCTGCAG
ACCTGTGGAATCAGGGCCATTGCACTGTTCTCATTCACAAGCTTCT
ACAAGTTAGCATCACCTGAGCACGAGAGTTGGCTGTAGAACTGTCT
TAGTTCTACAGGTTTCTGTGCACTCGATGCAGCACTCGAGAATTAC
TCTCTACTGTCCTGTCATTATGCCCTTTTCACCTCTTAAGACCCAA
GTTGGTTGAAGCCTAGGATCTACTGAGTGCTTTGAAAGCTGTTTGA
TTCCTGTTCACTGAATACCATTTCTTTCAGGGTAGATTTAAGGGCT
CTGCCCTCAAAATACAATGCTACTGGCTCTAGATTGAGGGTTCAAG
CCACCCTGTGGGTTTACTTCAACAGATGAAAATTTTTCCTTGGCTA
CAGCAACATCCCTAATCCTGACCAGCCATGGAGAGGTTCGGTTCTT
ACAAGGAAAATGAGTGAATGTGGGA

ENSMUST00000062981.1 1 41 ENSMUSG00000028937.1 AGAGCTCTTCCTAACAACTTCCCTTTGGCTGCAGCTTCTGCAGGGT
GCAGCAGAGACAGAAGGAC

ENSMUST00000059610.1 4 1,80,245,32
1

ENSMUSG00000028960.1 GAGGGTCACGTGACCCCTTTCAAAGATGGCCGCCCTGTTGTTTTGA
TGAATAATTCTTGGTGGGGCGAGGGGGTAAGAGTAGGGTTGGAGGG
GTAGGAGGATTTACGCTTCCAGCGAGGGCTTCGCCAGTCCCGTCCC
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TCCCCTGCCCCCCACCGGGGTTCTCGCGTGGAGGCGGGGCGAGCCT
GGCCTGCTTTTAGAGGGGAGGGGCTTCCCGGTCCGGTGCTGGGCTC
TGCCTGGGCTGCTGTAGGGTCGCCGCGCCTCGGGGGCATCCAGTGT
GCAGTGGAGCTGTTCCCGCCTGGGCCCAGGGGTGGGACCCGGAGCA
GGGTCTGCGGGAGAAAAAAACGCAGCTGCCGCGTCACCGCCACGAA
GACACGGCGCGCAGCGGGCACGAGCCGAGCTGGAGACCGCGCCGCC
CGCCCTGGGTAACCTGGGAAGCTGAGGGGAGTCAGTGGCGCCTGGA
GAGGACCCCATAGCGGTGGCCGTGGCCAGAGGCGGCAGCTCTGGGC
GCTTGCTGCTGGAGGAGGCTGCGGCGGTGCGAGCGGCCGAAGCCAA
GGCGATTCAGTGCCTCGTGTTCTTAGTTTTTAACCTCTGACTATGC
AATTCTGAAACCTCCCCCATTGGGGGACCAGACAGCCCGATAGATA
CCTTCCACTCTTCCTTTGCTCCCGCCCTGGTCTCAAGAACTGAAGG
ATCTCTCTAACGCCTTTCACCATTAAGAGGAAAGCG

ENSMUST00000030801.1 4 119,198,36
3,439

ENSMUSG00000028960.1 GGAAGAGGGGGTGGGGCAGGGGGCGGGGACAGGATGCAAGCGAAGA
GGAAATCGGCGGCGCGACGCCCGCTGCTTATTGGCTGGCGAATCCC
AGAGCGAGAAGCCCCGCCTCCCCGGCGAGGGTCACGTGACCCCTTT
CAAAGATGGCCGCCCTGTTGTTTTGATGAATAATTCTTGGTGGGGC
GAGGGGGTAAGAGTAGGGTTGGAGGGGTAGGAGGATTTACGCTTCC
AGCGAGGGCTTCGCCAGTCCCGTCCCTCCCCTGCCCCCCACCGGGG
TTCTCGCGTGGAGGCGGGGCGAGCCTGGCCTGCTTTTAGAGGGGAG
GGGCTTCCCGGTCCGGTGCTGGGCTCTGCCTGGGCTGCTGTAGGGT
CGCCGCGCCTCGGGGGCATCCAGTGTGCAGTGGAGCTGTTCCCGCC
TGGGCCCAGGGGTGGGACCCGGAGCAGGGTCTGCGGGAGAAAAAAA
CGCAGCTGCCGCGTCACCGCCACGAAGACACGGCGCGCAGCGGGCA
CGAGCCGAGCTGGAGACCGCGCCGCCCGCCCTGGGTAACCTGGGAA
GCTGAGGGGAGTCAGTGGCGCCTGGAGAGGACCCCATAGCGGTGGC
CGTGGCCAGAGGCGGCAGCTCTGGGCGCTTGCTGCTGGAGGAGGCT
GCGGCGGTGCGAGCGGCCGAAGCCAAGGCGATTCAGTGCCTCGTGT
TCTTAGTTTTTAACCTCTGACTATGCAATTCTGAAACCTCCCCCAT
TGGGGGACCAGACAGCCCGATAGATACCTTCCACTCTTCCTTTGCT
CCCGCCCTGGTCTCAAGAACTGAAGGATCTCTCTAACGCCTTTCAC
CATTAAGAGGAAAGCG

ENSMUST00000030810.1 1 55 ENSMUSG00000028962.1 GGAGCGGCGGGGGCGCGCCCCGGGGTGGGCACCGGGAAATCGTCGG
GAGCGCGCGAGGGTTCCGGAGGATCAGGGGAGACCCGGAGACCCCC
GGGACACGAAATCTAGAGCTAGCGGGTTATGCCTCCACCTTGTTGC
CCTGAAAGCCGAAGCGACAGCGAGAAGGGCTAAGATTTGGCC

ENSMUST00000030830.1 1 59 ENSMUSG00000028980.1 AGAGCTTCATCTGGAAGTGCTGGTCCCCAGATTGGCCATGAGGGGA
CCAAATGCAGACCAGGGTTGACTGACACCAGGTTGTGTTCTTTGCC
TGCACTGGCACACAGGCATTTGGAAG

ENSMUST00000030886.1 1 103 ENSMUSG00000029022.1 GATCTCGGGACCACAGAGGCGTGCCTTCGTCCCGCTAGACCGGTAG
AGAAGGGGCAAGCGCCTAGGCCCCGGTGTGCACCCTGCCTGAGTGC
GCGTGGAACCTAGGGTCAGCACCTCTGCAGCCCAGAGACAGTGACA
TTACTGTGAGAAGCCCGCATGCCCAAT

ENSMUST00000030938.1 1 86 ENSMUSG00000029062.1 CCGGGCGCTGTTCCTTCCCAGACTCCAGGACCGGCTGCGGCGGCTG
TAGCGGCGCAGGGGTGAGTAGCGGCGCGGGGGTTCGGAGCAGGGTT
TACGGCGCCCCTGAAGAATCGCGGCTGGCGACACGCTGCTGCCGCG
GAGCAGTCTCGCTCCACACGGAGCTGAGGGCGGTGGAGGCGGCAGG
CCTGGCGGCCCCCGGAGCCGGCCCTTGCCTCAGGTTTGCGTGACTG
AACCCTCAGAAGTGGGACCCCGCCCCGGAGTCCCGCGCTTGACAGT
GCACCTTGATCTTACCTGTCACCCAGGCCTCCCCGCGTCCTGGAGC
TTTCTCATACAACCTTTTGACACCTAAGGCAGAGTGTGTTGAGTGC
GAGGCACTGAAATGACCTGGATGGTCTTTCATCCTAGAACAGTACC
GTTACGTGGATGATGATGGTTGCGTTTTACGGAAAACACTGAGGTA
AACTAAGTTACCCAAAACCTTACAGGAATGACAGAAACGACAGTGT
ATTCAGGCAGAATCCTTCCGACCTACCGGGACTTACTCTGAAACAC
TAACGATTAGACTTAAGTGTTCGGAAAAGACAGACCGACAGACCGA
CCGTAGCTTTCTGTGTCCCGAGGTTGCTTGAATTGTTTTTCTTTTT
GCAGTGTTTTAACTCAA

ENSMUST00000030987.1 1 100 ENSMUSG00000029104.1 GGCTGAGCGCCTTGGTTCCGCTTCTGCCTGCCGCGCAGAGCCCCAT
TCATTGCCTTGCTGCTAAGTGGCGCCGCGTAGTGCCAGTAGGCTCC
AAGTCTTCAGGGTCTGTCCCATCGGGCAGGAAGCCGTC

ENSMUST00000031024.1 3 322,1563,2
040

ENSMUSG00000029142.1 GTCGGTCTGAGGCGGCGGCAGGGCCTGCGGCGTGGAGCCGAGGCGG
TGACCCGCAGGTCCCGAGGTGGAGCCCGGAGGGGTGGAGGACCTGG
CGCGGCGGCTGCCACCCCGCGGCGCGCCTCCGGGTCTGGTGAGAAG
GCGGCGGGAGCCCCGTCGCCCTCTGCAGGGGTGTCCGAAGAATGTC
TACTGGCCGCTGTGGTATTACCCCGCTGCCTGGCTCCTGGCTGACA
TCCTGATTAGAGTTAGCATCTCAGGCGACTTTGCTGCAGTCTGTAA
AGTTCAAACAAGAGCTGTGTTGCAGTACAAATATTTACACTATAGA
AGGGTGGGGATAGAGCAGATATTACTTAGAACGATGTTAAGATGGC
AGACAACTGTTGATTATACCAAGACAACAACAACAACAAAACATTC
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ATAATTGTGTGGGCCAGACTCACACCAGGAAAAAGTTATTTTAGTG
TAAAGTGGGGAATACTTTTAAAGTGTTTTTGGTTACAACTAATGTT
GATAAGCACTTCGAATGAAAAAAATAACAACCTTATCTTTTTTCTT
TCTTCCAACCTTTACACACACAAGTTGCCAAGAGCAAGTCAAAGTA
AGTAAGGTTTTTGTTTTATTGGCCCAGTGTTTGGGTTTGATCTCCC
AAGAGTTGATCTGGGGTATTTATTTGGTTAATTATTTTGTTGATGT
GAGCACCTTGGGGGAAAAGTCCTTTGATGGTGCTACCATTGACAGT
TCGATCCTGGGTTGCAGATACATAAGCTGAGAATGCATCTGATATA
CCAAAACCACAGATCATGTCGCTTAGCAACCCTGCTTCCTCTTCCC
TTTGTGGCTGGTAGGAAGCCGAGGTACCCGTTACTAACTGGGGAAG
AGAGCACAGTGGGAAATGTGGCCTCTTGCAAAGCAGTGCATTTGCA
CTGGGTAAACTGAGGATGTAAGTTGAGGACTGTGCTGTCTCCCTTC
TGTCCCAGGGAGTATTCACAGCCTTTGTGTAAAGGAACTTTGCTTC

ENSMUST00000031032.1 1 77 ENSMUSG00000029147.1 GCACCTTGCGTCGACTGCGCAGCCGGGCCCGCTCCTTGCCACGCGC
GCCCCCAGGGGCCCCGGCTCCGGCGCCGGCAAGGGTCGCGTCCCGC
TTACCTGTTCCTCAGGTAGCCAGCCATCCGCCGCC

ENSMUST00000052121.1 1 396 ENSMUSG00000029199.1 AAGCGACGAGTTGTTGGACGCGTCCGGTGCCGGGGGTGCTGTTCCC
TCGATCCCTTGACACTCCTGAGACCTAAAAGAGGGGGATGGCTCTA
CGCTGCTGGGATACAGCTCGCAGCCTGGGGTCCCGGGTGAGCGGCG
GGAACGCCATTGCTTATCCTAAGTTCAAAACTAGGGAAATTGTTCC
AGATATCCTTTTTTTAAAAGCCCCGACAGCTGTGGCATATCTTAAT
TATTGCAAACTTGTTGACAACATATTTTAGTACCTGTTTTAGGAAT
AGAAGACATGAAAACGTGGCATGTTAAGTCACCCACTAAGGTTTTC
TAACCTATATTTAGCGGTTAACTTTGATCTGCGTCCCACTTTTTTC
CCCCATTTGTCATGGCTGAGCGTGCATCAGGGTCTCTGTAATCTAG
GCTGGCCTGAAACTAAATTCTTAGACCAAAGACGACTCCTCACTCT
GCCTCCTCTGAGAGCTGCATTACGTGTTTGAGCCGCCGTGACTTAC
GGTTCTTTCACCTTGAGTCTTTTTCAGGTTCTGATCTACGTAGTTT
GAGCTCTTAAATCGTTTTACATAATTTCTGAATCAATTTCTTTAGC
TTTGGTATTATAATGGGTTAAAACTAAATTATTTCAGAGTCTACTG
AGTGAATGTTGTACTGAACCCTTTTTGTAG

ENSMUST00000031105.1 1 14 ENSMUSG00000029203.1 GGAACGCGACGGCGAGGGTGGCAGTGGCAGCGTTCGTGTGCTCGGG
TCTGAATCGCTGAGGGAGGAGGCGGCGGCGGAGGAAGAGGTGGCAG
CGGTGGCGGTGGTCGTAGCGGTGGCGGAGGAGGCGGGTACGAATCA
GCTGCGGGCAGAGAC

ENSMUST00000031136.1 1 6 ENSMUSG00000029227.1 CTCTTCAGGGTCGCCGCCTCCACCGAGGTTGGCCCCAGATTTGAGT
CTCGCGCTCTTCGTTCGCTTACCGGCGGCTTCCCTCCCATTCTCGC
GCCCTGGGACGGCGAGGCTGGAAAAAGGGGTTGAGAGAGCTGTTGG
CCGCCGCCTTTAACTTGTGCGTGGGGCGGCC

ENSMUST00000031137.1 1 0 ENSMUSG00000029227.1 AGGGTCGCCGCCTCCACCGAGGTTGGCCCCAGATTTGAGTCTCGCG
CTCTTCGTTCGCTTACCGGCGGCTTCCCTCCCATTCTCGCGCCCTG
GGACGGCGAGGCTGGAAAAAGGGGTTGAGAGAGCTGTTGGCCGCCG
CCTTTAACTTGTGCGTGGGGCGGCC

ENSMUST00000031190.1 1 414 ENSMUSG00000029265.1 GCAAAGCGTGCCGGGATCAGCTTGCGGCAAACCTCCTTCCCCGGCC
CGTAGAGAGACCACCGTTAGCGCCGCTCCTGCTCGCACAGCCTGCT
CTCGGCCACACGCTTGGCCGCTGCGGCTCCCGCAGTGTTCGGCCCG
GTCCACTTGGTTTCCCAGGCAGCCGGCGTGCGCTCAGCTGCGGCTT
CGGCAGACATGTTGTGAGGCGGCGGCGCGGGTGCCTGAAGGATGGT
TTGGCCGAGGCGGCTGCAACCGCTGCTGGTGGCGGCGTCCTCGGGG
GCTCCGGCTCTGTAGAGCTGACCCTGCTCAGTGTCCGCCCGGGACC
GCGGCCGGGCGGGTATTCCTCTGTCTTGCGTGCGCTCCCGTGCCGT
TTAGGTTCGGTTAGACGACAGCGCCAGTCCGTTTGAGGCGACACGC
AGGGTGGTTCTCCAGCCCTGGGAGTGGTGTCCCTAGAACCCTCAGC
CCCCTGACCTTTCCTTCATATTCCCACTAAAATCTCTCACACAGTG
GGTGTTCCCTGCCCTCCAGCCCTCCTTCCTGGTTTCTGCACTCTCT
TCTCTGAGCTTCCCGGACCCCAACATCCCTCTCCAGGGACAGCCTG
TTGAGAAATCTTCGTGGAGTGGTGGACCAGAGGCGAGGAGTTTAAA
AGTTGGGGCTTGAAAGACAGGAAGATACG

ENSMUST00000002832.1 1 392 ENSMUSG00000029267.1 CCGCTAGTCCGCGGGAAACCAAAATGGCGAAGGGCTGTTGCGAAGT
GGTCTGTGTTTGAGGCCGGTGTGAGCACGCACATTCTCCTTCCTAA
CCCTCGTCCCCAAGGAACTCGGTGTGTGTGTGCGTGTGCGCAGGGC
TCCCGCTGGGGCGGGTGCCCAGGGAGTGCCCGGACTCGCGGGGGAG
CGCCCACGGGAACGAGATTGCTTCTATTTTCCTGTATGAAGCGGTT
GGCACCACTTAAGTGACCGAATGAGAGACTCTACAGGAGCAGGTAA
TTCACTGGTCCACAAGCGGTCTCCTTTACGTCGAAACCAAAAGACC
TCAGCATCCTTGAACAAGCTGTCTTTACAGGATGGACATAAAGCCA
AAAAACCAGCATGTAAATTTGAAGAGGGTCAAGATGTCTTAGCTAG
ATGGTCAGATGGCTTGTTTTATCTTGGAACTATCAAAAAGATAAAC
ATATTGAAACAGAGCTGCTTCATCATATTTGAGGACAGTTCCAAAT
CCTGGGTTCTCTGGAAGGACATCCAAACAGGAGCCACTGGGAGTGG
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GGAA

ENSMUST00000031328.1 1 516 ENSMUSG00000029381.1 GGGACGTCAGTGTGAACGCAGTGGGTAGACCCCACTCAGGACTTCC
GCTGAATTCCAGCGGGTGTAGTGGGAGAAGCATCCCCGGGGAGCCG
CAGGCTTCGCTGTCCCGACTGAGTTTATCTTGGCCTGAGGGCAGCG
TGCTGAGCGATCTAACCCAGCAGGGAAGCTCCTCTTGCCTCCATCT
GGGTCAGGCACTTTAAACCGAAGCCGACTTGACCATGCCTCTGGCG
CGATGAAGACTCCGGAGAACTTGGAGGAGCCTAGCGCCACGCCAAA
CCCCAGTAGGACCCCCACGGAGAGATTCGTTTATCTGGAAGCGCTC
CTAGAGGGAGGGGCTCCCTGGGGCTTCACCCTGAAAGGTGGCCTGG
AGCGTGGAGAACCGTTAATCATTTCCAAGATTGAAGAAGGGGGCAA
AGCCGACTCAGTGAGCTCCGGACTGCAAGCTGGGGACGAAGTCATA
CACATCAATGAGGTGGCGCTGAGCAGTTCCAGGAGAGAGGCTGTCT
CCCTAGTGAAAGGGTCCTACAAGACCCTGCGGCTGGTGGTGCGCAG
A

ENSMUST00000031341.1 1 119 ENSMUSG00000029394.1 GGTCCGGCCCCGGCCCAGCACCGACCGGCTGGGCTCAAAGTTTGCG
GCCGCCCCTGCGCCGCGCGCCCGATGTATGGGTGATCTACTGCGGC
GGCGGCGGCGGCGGCGGCGGCGGCGGCAGGGTGAGGGACGGCCATA
TTTGCCGGCGCGGCCCGAGCCGGCGACAACAAAAAGTGCGCGGGCT
CCCGGCGGGCGCTCGGACGGCTGCGGGGACGTGGGGCCGCCCGGCC
CGGGCCTCGGCCTCGGCCTCGCCGGCGCGCTCGTGGCCTGGCCCGG
CTCTGCCCGGCGCGCCCGCCGCCCGCGGGGATGTCGTACAAGCCGA
ACTTGACCGCGCACATGCCCGCCGCCGCCCTCAACGCCGGAAGTGT
CCACTCACCCTCTACTAGC

ENSMUST00000031426.1 1 46 ENSMUSG00000029469.1 CCAAGGAGCGGTCTCTAAGAACCCGCAAGCGCCCCAGTGCCTCCCG
AGGGTGGGGAGGTGGTTTCGTGAGGAGGATTTGAGTTTTAAGCTAT
AACATTAATC

ENSMUST00000031528.1 1 272 ENSMUSG00000029552.1 GCGGCGCCGGAGTTCCCGCAGCGGAGATCGCGGACGCGGGACTGAG
CCCCTCCGACGCCCAGTATGGACCTGGAAACCAAAATGAAGAAGTG
GAACTATGGACACCAAACAAGGTGATTTATGGGAAATACTTCGAGC
TGTGCCTGGCAGTGCAGATGCTTGCTGCTGTTCCCACTACAATCCC
TTGTAGACCCATTCCTGTGAAAGCAGTGGACGTTTTGGGGGGCAGG
ATACTATGTATATAACAGGCAATCTCTCTGCTCTGGATCAAGAGGG
TCACCTGAATTGTTGCCAGCATATCTGGTTTCTTGACATGATTATG
GAGAAATTGGTGCCACTTCCATTTCTAACTCTAAACTAAACAGAGA
GAAGAAGCAGGGGCTTGGAGACTCGGGTCATGGAAATATGGGCTTA
GGTCATGAGCAAGGATTTGGAGCCCCCTGTCTAAAATGCAAAGAGA
ACTGT

ENSMUST00000031544.1 1 137 ENSMUSG00000029562.1 GCGGCCGAGCCGGGTGAGAAGCAGCGCGGGCCCATGCAGGACGCTG
AGAACGTGGCGGTGCCCGAGGCGGCCGAGGAGCGGGCTGAGCCCGC
GAGGCAGCAGCCGGCCTCCGAGTCGCCGCCGACGGACGAGGCGGCA
GGGTCTGGGGGGTCCGAAGTGGGGCAGACGGAAGACGCCGAAGAAG
ACGCCGAGGCCGGACCGGAGCCCGAAGTGAGGGCCAAGCCGGCGGC
CCAATCCGAAGAGGAAACGGCGACGAGTCCGGCCGCCTCGCCCACG
CCGCAGTCGGCGGAGCGGTCCCCGTCGCAGGAGCCCTCTGCTCCCG
GGAAGGCAGAGGCCGTTGGCGAGCAGGCCCGGGGGCACCCCTCGGC
TGGAGCGGAGGAGGAGGGCGGGTCTGATGGGAGCGCGGCTGAGGCG
GAGCCGCGGGCTCTGGAGAACGGAGAGGCAGATGAGCCCTCCTTCA
GCGACCCCGAGGATTTCGTAGACGACGTGAGCGAGGAAGAACTACT
TGGTGATGTACTC

ENSMUST00000053600.1 1 992 ENSMUSG00000029613.1 AATGGGTGTTCCAGGAGACGCGTCTTTTCCCGAGAGCGGCAGCGCC
AACTCTCCCGCGGTGACTGTGACTGGAGGAGTCCTGCATCCATGGA
GCAAACCGAAGGCGTGAGGTACAGAATGTGCTAAGGCCATCAAGCC
TATTGATGGGAAGTCAGTCCATCAAATTTGTTCTGGGCAGGTGGTA
CTCAGTTTAAGCACCGCTGTGAAGGAGTTGATAGAAAATAGTGTAG
ATGCTGGTGCTACTACTATTGGATCTAAGGCTTAAAGACTATGGGG
TGGACCTCATTGAAGTTTCAGACAATGGATGTGGGGTAGAAGAAGA
AAACTTTGAAGGTCTAGGCTCTGAAACATCACACATCTAAGATTCA
AGAGTTTGCCGACCTCACGCAGGTTGAAACTTTTGGCTTTCGGGGG
GAAGCTCTGAGCTCTCTGTGTGCACTAAGGTGATGTCACTATATCT
ACCTGCCACGGGTCTGCAAGCGTTGGGACTCGACTGGTGTTTGACC
ATAATGGGAAAATCACCCAGAAAACTCCCTACCCCCGACCTAAAGG
AACCACAGTCAGTGTGCAGCACTTATTTTATACACTACCCGTGCGT
TACAAAGAGTTTCAGAGGAACATTAAAAAGGGAGTATGCCAAAATG
GTGCAGGTCTTACAGGCGTACTGTATCATCTCAGCAGGCGTCCGTG
TAAGCTGCACTAATCAGCTCGGACAGGGGAAGCGGCAGCCTGTGGT
GTGCACAAGCGGCAGCTCTGGCATGAAGGAAAATATCGGGTCTGTG
TTTGGCCAGAAGCAGGTTGCAAAGCCTCATTCCTTTTGTTCAGCTG
CCCCCTAGTGACGCTGTGTGTGAAGAGTACGGCCTGAGCACTAGGA
CGCCACAAAACCTTTTCTAGCGTTTCGGGCTTCATTTCACAGTGCA
CGCACGGCGCCGGGAGGAGTGCAACAGACAGGCAGTTTTTCTTCAT
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CAATCAGAGGCCCTGTGACCCAGCAAAGGGTCTCTAAGCTTGTCAA

ENSMUST00000031640.1 1 84 ENSMUSG00000029635.1 TTTAATAACAAATATTTATTTGTGATTTTTTTTTCCTTCTAGTGAT
AGAACAAATACTGGCAAGTTTTATGGAACAGAGTAGCAAGGGTAGG
CTGACATGTGATTAGGTGTCGAGCCAGAAGGCCACGGGGTGTAGCC
GGAGCTTGAGCACTCCTATGAGAGCCAGTCTTAGAAAGCTCTCAAA
GTAATCTTTGTTAGCATTCTTGAGACTAGGAGCCTAGGCAACATAA
ACATTTATCAATGTATTTCACAGATAAAGATTGGGAAGATATAAAA
AAGATGCCCGAACATTCAACATTAATGAAAGATTTCAGAAGAAATA
CGTATACCAATTGCAGCCTTATCAAGTATATGGAAAAGCATAAAGT
TAAACCCGATAGTAAAGCATTCCACTTGCTTCAGAAGTTGCTCACT

ENSMUST00000031664.1 1 57 ENSMUSG00000029657.1 GCTGCGTGAGAGAGGCGGGCGGCGGAGAGCGGTGGCAGAGACTGAG
CGCAGTCTTGCAGGGTAAGCCGGAGGCATCTTCCCGACTGGTCGGG
AGCAGGACGAGCACGCAGCGGACCCGAGGCGGAGGCGGACCGGGCC
AGCC

ENSMUST00000006301.1 4 479,899,12
13,1683

ENSMUSG00000029703.1 AGCGACCGGACTTCGTGGAGGCGCGGGTTCGGTTGAGCCCTCGGCC
ACCCATGGCTCCTCTCACGCCGCAACTGCTCCTGCAACGTGGGCGA
CCCAAGACGGATAAGCTGGGGAAGATTCAGAGTTTGAATCTGTCGG
GGCTGCAGCTGCTCTCAGAGCACTTGGATCCCAATCTCCTGGGGCG
CCTGAAGAAGCTGAGGGAACTTGACCTCTCTAACAACTTGCTGGAG
ACGCTGCCTGCTAACCTGGGCCTGTCCCATCTGCGCATCCTTCGCT
GTACCAACAACCAGCTCGGGGATGTCACTGCCTTGCACCAGTTCCC
AGAACTTGAGGAGCTCAATCTGGAAGGCAACCCCTTCCTGACGGTC
AGTGACAACCTCAAAGTCTCCTTTCTCCTGCCCAAGCTTCGTAAGG
TGAATGGCAAGGACACGGCCTCCACCTGCTCACAGGTGGAGAATCT
AGATCGGGAGCTGATGGACAGGGTAAGGATGATGGCGTGGGGGTGG
GGTCCTTGGTCATAGCAATTGGGTACTGAGTGGGACAGAAGTGGAG
TTTTGGAGCTGTGTAACAGAGATTCTTGCCCAGACAGCCTCAGGTC
TGAGGTGGTGAGTCTGTTTTTTTTGTTCCTTTCTTTCTGTGTTTGG
AGACCCTGTCTCCAAGGTATGCAGCAAGCACAGCAGGACACCAGCG
AAGCTAGACTCACAGTGAGCTGGTTTTTGGCACATGCTCTTTCTTG
CTTATATAGCCCAGGTGGCCTAGGACTCTTCTGCCTCAGCCCCCCA
AGTGTTGGTATCACCACCATGTTCAGTTGAACCAGACTGATTTCAA
GTCTAGCTACTAGATATTGAGTAGTTTCTAGAAGGTGGTATAGTCA
GTCTACTGTGTGAGCCGGAGGAGTTAGGGTGGAGGTGCTGTGTGTA
GCCTGGAGACCCAGGCTGGGCGGGGACGGTTCTGGTCTTTCTTACC
GCAGGTCACAGCTCACTGGCAGAAGTTCATAGCCACTGTGAGCCCT

ENSMUST00000031740.1 5 35,933,105
3,1188,134

6

ENSMUSG00000029726.1 CACTCGGGGAAGGAGGGAGTGAGGTGGTCTTAGGAAGGGTTACAGG
GGGCTTCCCCTTGCTCTCTTCTCAGTACCCTCGCTTGAGAAGGGGA
AATTAAACAGGGAGAGGAGATGATCGAGATGGCGGCGGAGAAGGAG
CCCTTTCTGGTGCCGGCCCCGCCGCCGCCGCTCAAAGATGAGTCGG
GCGGAGGGGGCGGCCCCGAGGTGCAATCGCACCAAGAGGCTGCCTC
CGGGGAGCTCCGTGATGGGACAGAACACGGGCCGGGCCCTCGCGCG
CACTCGGCCGGGGCCGGCAGCCGAGCGGAGGGGGCGGCCCCCAGGC
ACAGGCGCACGGGGAGCCCCACGGGCGAGCCGCCGCTCCTGCGGAC
GTGGGGGAGGAGCGCCGGGGAGGGGGCGGGACGGACCTGGGTCCCC
CAGCCCCTCCTCGACCTCGCAATGGCTACCAGCCCCACCGACCCCC
TGGGGGTGGTGGGGGCAAAAGAAGAAATAGCTGTAACGTGGGGGGA
GGGAGCGGTGGAAGCTTCAAACATCCGGCCTTCAAGAGGCGCCGGC
GAGTGAATTCAGACTGCGACTCTGTGTTACCATCCAATTTCCTTCT
GGGGGGTAACATATTTGATCCACTGAACCTGAATAGCCTCCTGGAT
GAGGAAGTGAGTCGCGCACTCAATGCGGAGACCCCAAAGTCATCCC
CACTTCCGGCCAAGGGGCGAGACCCTGTGGAGATCCTCATCCCCAA
AGATATTACTGACCCGCTCAGTCTCAACACTTGCACTGACGAGGCC
CATGTAGTGCTTGCCTCACCACTCAAGATTGGTCGCAAGCGCCATA
GACACCGGGGACCGCACCACCAGCAGCAGCAGCAGGCGTCTGGAGG
GAATGATAGCAACGCCGCCGTGCTGCCCACTGACCCTCTCACGCCC
TCACTCCATGGGGAGGGTGCTACGCAGCAGCAGCAAAACAGAGGCC
AGAACCGTGATGCCCCTCAACCCTATGAACTCAACACAGCCATCAA

ENSMUST00000061232.1 1 33 ENSMUSG00000029810.1 TCACGGCCCCTTGGTAGCCCCCTTTTGAAGCATAGGGTTCCTTCTT
CTCTGGAAGAGTCTCCAAGTCTACTCCTCAAGCTCCATCTTGGCTC
AGGATGCTTCTCCTTCCTTCTATCTCTGCTTTCCTGTAGGACTCTG
GGGAGGGAGGGATGTGTTGGACAGAGGATGTGACTCTGGAAACAGG
GCTGAGGCTGGGGAGGTCAGAGTCTGGCTTTACCTTCCATAGTTAT
CAGTGCCTCACGCCTGCGTTCTAAGAGCAGGGCCTTTGAGACCACG
CAGAGGTGGGACAGCTGTGGGGACACGGGGTGTTCTTTTTCTTTGT
TTCTGAACACTGGGAGGAGGGATATCAGAGAGCCACTATCTGGAGC
GGTGCCAGAAGTGGTGAGAGGCTTCTTGGTGCCTAGGGCTTTAGTT
CCTGCTCTGCAGAGGAAGCAGAGGGATTCTGGGTGGCCAGGGCAGG
GATAGCACTGGGGGTCTAGAGGGGGCCAGCACCCAGACAACTGAGA
CTTTATTCCTGGAACCTCAAGGGAAGGTGTGAACCTGAGGCCTTCA
TTTGTGTTTCTCTTCGTCCCTCCTGAAAAGTTGTCAGACTCCTGTG
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CTTTCGGCTCTGAGGTGCACGGCAGGAAAG

ENSMUST00000032141.1 1 13 ENSMUSG00000030060.1 CTAGCTGCGAGGAAGGGTGGACTAGACCCTCGGGCGGTCTGAGCGG
CAGCGCTGAAGT

ENSMUST00000032398.1 1 54 ENSMUSG00000030264.1 TTTCCGGGCTGGCACCTCGGCTTCCGGCGGCGTGCTCGCGGTGCGG
AGACCGGAAGGGTCTGTGCTTGCTGCCGAGACTGTTGGTCCTTTTA
GAAACATCTCCATC

ENSMUST00000032723.1 1 20 ENSMUSG00000030512.1 GCAGGCTGGTGTCGGAGGTGAGGGTCCGCGGGCTGCGACAGG

ENSMUST00000032729.1 1 105 ENSMUSG00000030516.1 CGCCTGAGTTGCCCGCGACGGCTCTGCCCGCCGACGGCACGTCTCT
CGGCGGCCGCGCGTTCCGGGGAAGTTACGTGCGGGAGCAGGCTTTG
GAGGAGACGCCCGAGGGTGTAGGGGACAGCCGGAGGCCCGGGTACT
GCGGAGCGGCGAGCCGGCGGAGGGCGGCGGAGGCCGAGCAGGCGGC
CGGGTGTGCCCCGCGGAGAAGCCCGGGCGGGGCGGACGCTTCCCGG
ACTTTTGTCCCACTTGAATCCCCTCCCCGTGGGCCGGGCCTTTCCG
GCCTCCCCCGCCCCTGCCCCGCTCGTCCCCGGGAGATGTTTATGCG
GACGGTGGCGTGAGGAGCGGGCGGGCCGGCGGCGCGGAGTTTCGGG
TCCGAGGAGCTTCGCGCGGCGCGGAGAGAGACAAGATGTCCGCCAG
GGCCGCGGCCGCTAAGAGCACAGCAATGGAGGAAACAGCTATATGG
GAACAGCACACAGTGACGCTTCACAGG

ENSMUST00000032826.1 1 606 ENSMUSG00000030605.1 GAGAGCAGAGTGCTCCTTACACTCTCCTCAGAAAGCTGCTGAGGGG
GATTCTACAAAGTACCATGGAGAGGCAGGTGCGATGCCAAAAGCCT
CTAATTGGGGCCAAGGCAGGAGAACTCACAGGTCCAAGGCTAGCAT
GGGCAACTGGGAGTGTCCCTGTCTCAAAGCAGTAAGGACTGGGGAT
GTAGCTCAATGGTAGAAGCCTCACCTAGCTTGTTCAAGTTTAGTCC
CCAGTACTACACACGCGCTAAGAAGATGACGAAAAGCCTGCTTTGT
GTGGAGTTACCTTCGCTGTTCCGTACTGTCCAAGGCCACTCTGCTC
CCAAAGCCACTCCTCCTGGGCGAGCCAGGGCTAGGGATGTGGAAGA
AGAGGTCATCCTGCTTTTCTCTCCTACCAGAGACCAACTACTACAA
CCTGGATGGAGAATACATGTTCACCACAGCCGTCCCCAATACTGCC
GTCCCCACCCCGGCCCCCACCCCCGATCTTTCCAACAACCTAGCCT
CCCGTGAGTTAACTCTGCTGGCTCCTTGTCTCCCGTGTCTCCCGTG
ATGTCTTCTCTTCCATCTGCTGTCGGTGTCCCTTGGTGTTATCTGC
TCTGAGTGAGGGTCTGAGGTTCTCTCTGTCTCTAGGTCCTCATCAG
AGGCCACGTTGTTTTTTCTCCTCTTGTCCCGTGGACATAACCGGGC
CGTGGAACTTTGGATTAGGCTCCCGATGGTCACTGTCTCCCTGCAG
GTTGTTCTACACAGCTGGGC

ENSMUST00000032840.1 1 33 ENSMUSG00000030611.1 TGGTGCTGGCTCGAGCTAAGCCAAGCGCCGCGGAGGGTCAATTTCA
GTC

ENSMUST00000032851.1 2 13,63 ENSMUSG00000030620.1 AAGTTAGGAAGGAAGGGTCAGAGGTCGCCGGCCCAGATGCGTTCCT
GTGTTGTTATGTAGTGGAGGGTCACGTTCCTTCCTGCAAATTCTGG
AAGGTTCTTGAGTTCAATTAGGACAGTGGCTGCGGAATTCCTGGTG
TCCGGCCTGAGGTGCCCGCTGGCCTAGCAGAGGCGCCGAGGGCGCT
GCC

ENSMUST00000057491.1 2 27,77 ENSMUSG00000030620.1 CCGGAGAGGCGTGCAAGTTAGGAAGGAAGGGTCAGAGGTCGCCGGC
CCAGATGCGTTCCTGTGTTGTTATGTAGTGGAGGGTCACGTTCCTT
CCTGCAAATTCTGGAAGGTTCTTGAGTTCAATTAGGACAGTGGCTG
CGGAATTCCTGGTGTCCGGCCTGAGGTGCCCGCTGGCCTAG

ENSMUST00000032989.1 1 437 ENSMUSG00000030738.1 CCAGAGATGTGGCAGATGTGCCTAGACTGCATCAATGAACTGATGG
ATACGTTGGTTGCACATTCCAACATCTTTGTTGGAGAGAACATTTT
GGAAGAGAGTGAGAACTTACACAACTTTGATCAGGTCACTGCGTGT
ACGAGGCTGCATCCTAACTTTGGTGGAGCGAATGGATGAAGAATTT
ACCAAAATAATGCAAAATACTGATCCTCACTCCCAAGAGTATGTGG
AGCACCTGAAGGATGAGGCACAAGTGTGTGCCATCATTGAGCGAGT
GCAGCGCTACCTGGAGGAGAAAGGTACCACTGAGGAGATCTGCCAG
ATCTACTTAAGGCGCATCCTGCACACGTACTACAAGTTTGACTACA
AGGCCCATCAGCGGCAGCTTACTCCTCCTGAAGGATCCTCAAAGTC
TGAGCAAGACCAGGCAGAAAATGAGGGTGAGGACTCAGCTGTGCTA

ENSMUST00000033068.1 1 221 ENSMUSG00000030800.1 AGAACAGGTCCACGCTGGTCACTGCAGAGAGACTAAAGGTGTGTCC
CGTCTTCCCCCTGGCCATTTTCTGCCGAGAAGCCTGCTTCACCTTC
CCAGCCTAGATCCTGGGATTCCTCACTCTGATCCCACACCTAGATC
CTGCCTTCAAAACCAGCCTTCTGGTTCTTCCCTTTCTACCTAGGGG
CTCCTTCGGGGGGCCCTTGTCCTAGGCCATGGCCCTAAGGGTGGGC
CTGGGACTTGGGCAGCTGGAAGCTGTGACCATTCTGCTCCTTCTCG
GATTGCTCCAGTCGGGAATCCGAGCTGACGGGACTGAAGCCTCCTG
TGGTGCCGTCATCCAGCCACGCATCACCGGTGGTGGCAGTGCAAAG
CCCGGTCAGTGGCCCTGGCAGGTCAGCATCACCTACGATGGCAACC
ATGTTTGTGGCGGGTCGCTCGTGTCAAATAAATGGGTGGTGTCTGC
TGCTCACTGCTTCCCCAGA

ENSMUST00000051220.1 1 603 ENSMUSG00000030868.1 GGCCGATCAACCGGAAGTAGCTGGAATCACCGTCTGCCTGAGCTAC
TGACAGGATCCTGAGGTTCAGAGAGGGGGAAGCCATGGAGTTGGGC
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GAACTGCTGTACAACAAGTCGGAGTACATCGAGACGGTGCGCGTGT
GGCGACCCTGCCGCCGCTGGCAGTCACGGGACCCTCGAGGACTGGA
CGGTCGCCCCTCCCGTCCCGGCTGCACTGGTTCCCGTTCCCTCAGT
CCCTTCCTTGGATGACTTAGAGATGCTTCGTGTTTCATCTGATTGT
TATTTAGTCGGTGCATGCATGCATTAGGCTCTCTTCTCCTTCATCT
CGTGTGTGTGGGTGTGCTGTGTAGCGGGGGAGGAAAGTGTGGATGT
GGGAGAGTTTCTATGCATATATATCTATGTGTGTGCATATACACAC
GCCTGAGTTTCCTGTTAAATAATGTCTTCCAGAGGAATACACAGTA
CAGCCTATTCATTCTGTATATAAATTACATTTTCAGACTCCGGGCC
CTTTTTAAAAATAATATTTCACAGTCTGCTTACGTGCTAAGACGTT
ATTGTTTCTATTCGTCAACTCATAATACAACATATGTAAACTGCCC
CCGTTAGGGTTACTATCATTATTTTTTCTGTGTGTCTGTGATCATG
GAAAAGTAATTTTCCTCACTGAAGGCTATGAAACCGTAATATGGAA
GTGGGGTCTGAATGCACATCAGTCATTAGACCGCTCATTAGATACC
GATCCTGAATTCATTTCTTGAGCTCTCAGTTCCTGATCTACCCTTG
CTCTTTTGATAGATTGGATTCAGTTCCTGAGTGCTCTTATCACGGA
GCCGTGCCCACAGCCTTCCCCCCCCCCCCCCAGTGCATTCCTTCTC
CAGTTTGTTTTTGTTTGTTTGTTTGGTGATGGAGTCTCACTTCATA
GTTTAGTCTAACCCCAAATTCACAGTCACCCCACCCAGAGCTGGGA
CAGTAGGGGTGCAGTATACATTCAGGCCTCATTCATTTTTAGACTG

ENSMUST00000033169.1 1 127 ENSMUSG00000030878.1 TTGGGCCGGGCAGCAGGCGTGAGGAGCCGGCTCCCGGCGCCACCCG
GGGCGCGCTCGCTAGGGCGCCGGCCTTTGGGCGGCGCGGGATAGCG
GCGAGAGCTGCTGCGGGACCTGCGTGTCCCGCCCCAGGGTGGCTCT
GGCTGAGGGCGGCGAC

ENSMUST00000033321.1 1 182 ENSMUSG00000031012.1 CGCGGATCAGCCGCCACCACCTCCCTTCGCGACGATCCTCCCTCCA
TGGTGCTGCCGCGGCCCCCCCTGTAGCCCGAGCTGCCCCGCGCCGC
GCCGGAGCCGGTCTCGGGCAGAGGGAGCGGTCGCGGCCTCGCGGCC
CGCGCGGGCTGACGAGCGGAGAGTGCGGCGCTTCGCGGTCCCCGAG
GGTCCGCACGCCCCGGCAGCGCGGTCGCCAGCCACCGCGCGAGGAG
CAGCGGGCGGGCGGGCGGCGCCGGGCCCGGGCCGCCCTCGCTCCCA
CGCCCCGGCCCCGCCGCCCGCGCCGGGGCGGCAGCCGGCAGAGGAA
AGGCGCTGCAGTCTCCGGGCCTCACGGCCCCAGTCGAGCTTCCTCA
GCACCGAGGGCTTGCGGGTCCTGAGTGGAGGACACGAGCCCGGAGC
CGGGCACTGAGCTCTTGGGCGCCCCCAACCCAGTTTTCAGAACCCT
CCACGCTGCGGCCGCTGTCCCCTTCGGACC

ENSMUST00000057655.1 1 182 ENSMUSG00000031012.1 CGCGGATCAGCCGCCACCACCTCCCTTCGCGACGATCCTCCCTCCA
TGGTGCTGCCGCGGCCCCCCCTGTAGCCCGAGCTGCCCCGCGCCGC
GCCGGAGCCGGTCTCGGGCAGAGGGAGCGGTCGCGGCCTCGCGGCC
CGCGCGGGCTGACGAGCGGAGAGTGCGGCGCTTCGCGGTCCCCGAG
GGTCCGCACGCCCCGGCAGCGCGGTCGCCAGCCACCGCGCGAGGAG
CAGCGGGCGGGCGGGCGGCGCCGGGCCCGGGCCGCCCTCGCTCCCA
CGCCCCGGCCCCGCCGCCCGCGCCGGGGCGGCAGCCGGCAGAGGAA
AGGCGCTGCAGTCTCCGGGCCTCACGGCCCCAGTCGAGCTTCCTCA
GCACCGAGGGCTTGCGGGTCCTGAGTGGAGGACACGAGCCCGGAGC
CGGGCACTGAGCTCTTGGGCGCCCCCAACCCAGTTTTCAGAACCCT
CCACGCTGCGGCCGCTGTCCCCTTCGGACC

ENSMUST00000033509.1 2 166,354 ENSMUSG00000031168.1 TGCCTACTGGTCCGTAGGTAATAATTAAAATGACAGTTTGAGATGA
TCAATATTCTGACTAAATGCTGACGAGGTCTGTTTGCCAACTTGTT
TACCGTCATGCCTTCTGTTTGGCTTTTAAGAACTGGCACTGTTGAG
AGTCTACACCAACTGCTCAGCAGGAGTGAGGGTTTGAAGGTGACCG
ATGCTGTTAGGACTGGAGAGTTCTGAGCTCTGGTGGGCGCTAGGTT
TGTTTGTACTGAATGTAATCCACCTGTCGTATTCTCTGCATTTGGG
CTAAGAATGGGTCCGGGAACTGATTGGTTGCCTAGAAAACTTAGAA
GACCACGCAACTCCGGTCACTAGCAAATGTTGAGGGTTTCAAATTT
CAGCCTCATCTTGTGCGATTGATAAGAGGGCAGGGAAATTGAAGCT
CAGAATAGCATAGATTTGCTATCGGGAGAAAGCGCCCACAGACCTT
GGAGGTCTCCACCCTACTCCTGACTTGGTCTCAGCCAACAGGGAAG
ATGACACCATAGGCGAGGACAGGGCCTGCGACATTCGGAGGACTCC
TATTGGCAGAAGCCACCTTCTCCACTTCACTATTGGTCCGCTCCAT
CGGGCGGGGAAGCGCTAGAGCTGAGCGGAACTGGGGCTATTAGGGA
GCCTGCAGGTCTTCCTGGAAAGTCGCAAGCCTGTGTTAGGAAGTCG
CCCTGCGATCGCGCCGCCTGGGGTTTTTCTGTCCCTTTGTCCTCGT
TTATGTACGAAGCTGCCAGCGGGCCATAGAAAC

ENSMUST00000033582.1 1 17 ENSMUSG00000031231.1 TTTCAGGACGCTTTGCAAGGGTAGCTGGGGTGAATTTGCACCAAGG
CAGCAGCATAGTCGCCGCAGTTCCATCTTCGTCTCCGCG

ENSMUST00000033604.1 1 52 ENSMUSG00000031252.1 CGGAAACTCTCGCGCCTGGCAAGCTCGAGCCGATCGCCCGGTGCAT
AGGCGCAGGGTCTCCGGGTAGTC

ENSMUST00000033673.1 1 137 ENSMUSG00000031311.1 CGGTCGCGCGCTCTTTTCTCGGGACGGTGGAGGCCGTGCAGCGTCG
CCCATACTCCGAGCAAAGAACTGTGGCCAGAGGCAGTCGAGGTTAG
TGAGGACTGCGAGGCAGACACTTTGCTGTGTTCAAATCCAAGTCAA
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GGGTACAAAA

ENSMUST00000052229.1 1 102 ENSMUSG00000031311.1 GTGCAGCGTCGCCCATACTCCGAGCAAAGAACTGTGGCCAGAGGCA
GTCGAGGTTAGTGAGGACTGCGAGGCAGACACTTTGCTGTGTTCAA
ATCCAAGTCAAGGGTACAAAA

ENSMUST00000033715.1 1 92 ENSMUSG00000031349.1 GAGCGTCAATTGGTTGCGCCAGAGCCAAGCTAGACCAATCAACATT
ATGAAGGAAGCTCTGCTGATTGTGGGCTCATATCTATCAGTAGAAA
AGGGTGGCGGGTGTTCAGCCAGACTTCTCTGGTTGCCGGTTGTCTG
CAAGCTGAGGTCGATCATTTGAGTGTCTAAACCGGGAAGAAGAGTT
GATTGCAAACGAAACCATACTTTGAGCCATA

ENSMUST00000033797.1 1 88 ENSMUSG00000031422.1 ATTCCCACTTCATCTTTCCAGACCATCCTAGGAAATACTAGGAATC
CTTGGAAGGGAAAGAAGGAACATTGTTGGTTGGAATAAAAACAGGG
TTGA

ENSMUST00000033824.1 1 79 ENSMUSG00000031447.1 TCCACGGGCTCTCGCGAGACCCTCGGCTCACGTGACCGGCGGGCGC
GGCACTGCTCACGTGACAGGCGCTGCCGGCCGCAGGGTCCTCTCCG
TGCCGGCGCCGCAGCTGCGGGGCCTCTCGAGTCGGTGGACGCGCCC
TCCCGCCGGCCTCGCCGCCCGCGCAACCGCCGTCCTCCGGCCTCGG
CTGCGTCGCGCC

ENSMUST00000033899.1 1 89 ENSMUSG00000031503.1 AGCAGAGCCAGGCCGGCCTGGCCGCCGGTGTGCCACGGGCCAACGC
TTCTTCAGGGGCCCATGCGCGCGGGCAGCAGCTCCTGACCCTGAGG
GTTAGGAAGGGATCGAGCCGAGTCTAGAGCTCAAAGACTGGGATC

ENSMUST00000034166.1 1 26 ENSMUSG00000031730.1 CTCCTCCTCACGGTTGCACCGAAGGAAGGGTGCGCGACTTCAGAGC
AGCGTCCCTTAGGAGGCGCGACAGCGACAAGACAGAAAGTAGGCAC
GTCCCGCCACGGAGCCTGACTCCGGGCAGAGCGCACGCGTTCGGCT
GTCCAATCAACGTCTAGGGGCGGGCCGGCTGGTGGGGCTTGGGAGA
TAGGTGGAGCCGAGCCCACATTCTCCAATGGGATGCAGGCAGAGGC
GGGCTTAATGGCAGAAGGAGCATGGCGTGGAGACAGCTGAGA

ENSMUST00000034226.1 1 28 ENSMUSG00000031774.1 TGTGGCTGTAAGGAACAGGAAGCCCCGAAGGGTCAAAAGGAATACA
ATAGCGAAGTGTGTTTTCTTCCTTTAAGCCGTCGTTCTTTTCTTGG
TTTCTTTTCTAGTTTTTTAAGAGCGAGAGTGGCCTTGGCGGCGACG
GTTTACGGTAGGCGCCGCGGAGGTGAGGGCGGCTCGCCTCCCGCGC
TCTCGTAGATCTGCCACCTCCCTCCTTCATAGACGGGACTTGACTG
CTAAAGCGCCTTGAGTACCTGAGAGTCTCCATTAGAATCTGCTTTG
GAAGCAAGAACAGACTGTACCATT

ENSMUST00000034277.1 1 93 ENSMUSG00000031819.1 GGTAGCAGCTGCTTTCCGGCAGACGTTTTCCGGCCGACCGGCTGAG
GCGGGAGGCCGCGGCCGGAGGTGCGAGAGCGTCACGGCGTGCAGCG
GAGGGTCGTGGCGGAGGACCGCGGTGCGTGGGTCGCG

ENSMUST00000034329.1 1 129 ENSMUSG00000031865.1 TGGATGAAGCAAAAGGCAAAAATGATGGCACTGTCCAGGGAAGGAA
GTATTTCACATGTGATGAAGGCCACGGCATCTTTGTACGCCAGTCC
CAGATCCAAGTATTTGAAGATGGAGCAGATACTACTTCCCCAGAGA
CTCCTGATTCTTCTGCTTCAAAGGTCCTCAAGAGAGAGGGAGCCGA
TGCAGCTGCAAAGACCAGCAAACTGCGGGGACTGAAGCCTAAGAAG
GCACCGACAGCCCGAAAGACCACAACTCGACGGCCCAAGCCTACTC
GCCCAGCCAGCACTGGGGTGGCTGGGCCCAGTAGCTCCCTTGGCCC
CTCTGGCTCAGCGTCAGCCGGGGAACTAAGCAGCAGTGAGCCCAGC
ACCCCAGCTCAGACTCCGCTGGCAGCACCCATCATCCCCACACCGG
CCCTCACCTCTCCTGGAGCAGCACCCCCACTTCCATCTCCCTCTAA
GGAAGAGGAAGGGCTGAGGGCTCAGGTACGGGACCTGGAGGAGAAG
CTGGAGACCCTGCGCCTAAAACGCTCAGAAGACAAAGCAAAGCTGA
AAGAGCTGGAGAAGCACAAGATCCAGCTGGAGCAGGTGCAGGAATG
GAAGAGCAAAATGCAGGAGCAGCAGGCAGACCTGCAGCGGCGCCTC
AAGGAGGCTCGGAAGGAAGCCAAGGAGGCGCTAGAGGCAAAGGAAC
GCTACATGGAGGAGATGGCCGACACAGCCGACGCTATCGAGATGGC
CACTCTGGACAAGGAGATGGCTGAAGAGCGCGCTGAGTCTCTGCAG
CAAGAGGTGGAGGCACTGAAGGAACGGGTAGACGAGCTCACCACAG
ACCTGGAGATTCTCAAGGCTGAAATCGAAGAGAAAGGCTCTGATGG
GGCCGCATCAAGCTACCAGCTCAAGCAGCTGGAGGAGCAGAATGCC
CGCCTGAAGGATGCCCTGGTGAGGATGCGAGACCTCTCTTCCTCAG
AGAAGCAGGAGCACGTGAAGCTGCAGAAACTCATGGAAAAGAAAAA

ENSMUST00000051662.1 1 136 ENSMUSG00000031904.1 AGGCCATACTAAGCACAGGTGTACAGGAACCATTTACCATGGAAGC
ACAGGAGCTTGGGAGCCCCACACCCACCTACCATCTTCTCCCCAAA
GCCAACCAGCACACTGTAAAAGAAGATGCCGGCTCACCATCTCAAG
GGTCTCCA

ENSMUST00000034441.1 1 1744 ENSMUSG00000031960.1 GGGCTCCGGGCAAGGAAGGACCTGGGGACCCGGACCCTCGGGAAAA
AAAGCAAGTGAGCCCCGAGAGCTCTACGAGAAGAGCCGGCGCTTGG
AGGGGGAGGGGCAGCTGCAGCGGGCTGCCGGGCGGTCCCGCCCCTG
GCCTGGGTCAGGACCCGGTCTCCGCAGGAGCCGGATCTCGAGAGTA
GCTTTTGCTATTCCCTCGGAGCACTGAGAGTGGTGTGGTTTCTGGT
GGACTTGCAGAGGACCAAGACCTTGGGAAGATCGCGGTTGCTCTTC
AGTCGCCACCCAGAGCTAAGGTTCCCGAGGAGACTTTCCGAAATGG
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ATGCCACTTTAACAGCACGAGAGATCCGAGAGCGGTTTATAAATTT
CTTCAGACGAAATGAGCACACCTATGTCCACTCTTCCGCCACCATC
CCTCTGGATGACCCCACTCTGCTCTTCGCCAACGCTGGCATGAACC
AGTTCAAACCCATCTTCCTAAACACAATCGACCCATCTCACCCTAT
GGCGAAGCTGAGCAGAGCTGCCAATACCCAGAAATGCATCCGAGCT
GGGGGCAAGCACAACGACCTGGATGACGTGGGCAAGGATGTCTACC
ACCACACTTTCTTTGAGATGCTGGGCTCCTGGTCTTTTGGGGACTA
TTTCAAGGAATTGGCATGTAAGATGGCCCTGGAACTTCTTACCCAG
GAGTTTGGTATTCCAGTTGAAAGACTCTATGTCACTTACTTTGGTG
GTGATGAGGCGGCCGGCCTAGAGCCAGATCTGGAGTGCAGACAGAT
TTGGCAAAATTTAGGACTGGATGAAGCCAGAATCCTCCCTGGCAAC
ATGAAGGACAACTTCTGGGAGATGGGTGACACAGGCCCCTGTGGTC
CCTGCAGCGAGATCCACTATGACCGCATTGGTGGCAGGGACGCCGC
ACACCTTGTCAACCAGGATGACCCCAATGTGCTGGAGATCTGGAAC
CTCGTGTTCATCCAGTATAACAGGGAGTCGGATGGTGTTCTGAAAC

ENSMUST00000001520.1 2 125,213 ENSMUSG00000031967.1 GCTGGTGGGGTCGACGGGCAGTCGAGCCCTGGCCTGGCCTTTCTCC
AAGCTGTGGCGATGTGGCGGATGCGCAGGGAGCGGCGGTACGGTCT
GGAGCAGCGTGAGGGCCTGTGGCATTGCTCTGCAGGGTCATCTGGG
GAGATGCTCGCAGCAGCTGGCTCTGCAGGGAAAACTGACTTCATTT
TCCCCGAGGCTGTATTCAAAACCTCCCAGAGGGTTTGAGAAGTTTT
TTAAGAATAAGAAGAACAGAAAAAGTGCAAGCCCAGGAAATTCAGT
ACCTCCAAAAAAAGAACCAAAAAATGCTGGCCCTGGAGGAGATGGA
GGCAACAGAGGAGGGAAAGGAGATGATTTTCCCTGGTGGAAACGGA
TGCAAAAG

ENSMUST00000034552.1 1 85 ENSMUSG00000032051.1 GTGTAGCCCTCTCGCAGCCGGACACGCGGGACCTACCCGACCCTCA
GCACTGCGCAGGACTCCGCGGGACCCGGAACCTTCCGACAGGGTT

ENSMUST00000056684.1 1 219 ENSMUSG00000032117.1 CCGGCTCTTATCTGCACTGAAGAGTTGCGGAGTTGCCTGGCATTCG
AAATGAAATTTTGCCGGAGTAGTTGGAGTGATCAGCGCCATACACC
TTGCGATTTCAGCGCCTCTGGTCTTGTTTTCAGACTGGACTCAGGC
TGGCCTTGAACTCCCAGTGTAGCTGAGGATGACCTTTCGCTCATGG
ACTTCCTGTTTCCACTTCCTAAGTGCTGGGATTCCAGGGTGACAGA
GTGCCACTGTCCACTGAAATTCATCAGCTGCACTAAAGCAAAGCTT
GCCTCAGTGAAAGGAGTATTCATGCAGACTTCTGTGTTACAGG

ENSMUST00000054708.1 2 35,185 ENSMUSG00000032123.1 GTTGCTTCCTAAGAGCTTCTTGCTGGTCAGGAGGGAGGGTCAGGTC
CTAGCGTCCTAGCTGGGTTTTGTTCCCGCTGGCGCCGGAATCCTCT
GCGGGTTGGGAGCCGCACTGCCGGCTGCCGAGGCCACGGGATTGTT
CCTGGCTTACCAGTTAGCTGAGTAGGCGGCGGGGCGGCGGCCACCG
GAGGGTCACC

ENSMUST00000034639.1 2 7,157 ENSMUSG00000032123.1 AGGAGGGAGGGTCAGGTCCTAGCGTCCTAGCTGGGTTTTGTTCCCG
CTGGCGCCGGAATCCTCTGCGGGTTGGGAGCCGCACTGCCGGCTGC
CGAGGCCACGGGATTGTTCCTGGCTTACCAGTTAGCTGAGTAGGCG
GCGGGGCGGCGGCCACCGGAGGGTCACCATGTGGGCCTTCCCGGAG
TTGCCCCTGCCGCTGCCGCTGCTGGTGAATTTGATCGGCTCGCTGT
TGGGATTCGTGGCTACAGTCACCCTCATCCCTGCCTTCCGTAG

ENSMUST00000048674.1 1 47 ENSMUSG00000032295.1 GTCATGGATTACCATCTAGAGACACGGTACTTCTTGGGCAGGACCT
GAGGGTGGCTGTGTATGCACGCTTCTCTGGCTTAG

ENSMUST00000034865.1 1 39 ENSMUSG00000032315.1 CTGAAGGTGGTAGTTCTTGGAGCTTCCCCGATCCTCCCTAGGGTCC
TAGAGAACACTCTTCACTTCAGTCCCTCCTTACAGCCCAAGCAGCC
ACCTAGATC

ENSMUST00000034878.1 1 32 ENSMUSG00000032328.1 GTAGCGGCAGCGGTGACTGCGCGTCTCCTGTCAGGGTCGGCGGCAC
GCAAGTCCCCTGGGCGGCCCAGCTGGACGTGGCCGAGCCGAAGCCC
GGGGGCCG

ENSMUST00000034997.1 2 118,273 ENSMUSG00000032424.1 TTCTTTTACGACGGAGCCTAAGATATTCTTTGTCTTGTCGGTGAGT
GAGTTACAGTCGGATGACCAAGTGAAATATAGGGGTGCAACGAGGA
TTTGGAGGCTTCTGAGACTTGAACTTAGGGTACTGGTGTAAACTTC
CTCGGAGAAGTGCGCAGCAGCTAATGATATTTCGGGATTGGAGTCT
GGGCCCCAGTGAGATTCGTACTAAGCGGCCTGACTGAAGGCCGCAT
GCGTTCTAGTTCCTGAGTCCCCGCGTGGGTAGGTTTTTACAGCAGG
GTTTGCAGCCTTTTGTGCTGTTCCGAAGGTACTAGAGTCACCGAAA
GAGACATCCTATTATATGCACGTTCACAAGGACA

ENSMUST00000035205.1 1 179 ENSMUSG00000032586.1 AAAAGATTTCATTCTGTCTTCCCCGGCTGGAGCAGACCTACTTTAT
AAAGTTATGTATGCTTCTTCTGAGGGAGTAATACTGCTAACGATAC
CGTAAAAATCGCTAAGGAGCCTCGCTTCAACTCAAGATGGCCTTTC
TCAGGGAGGACCTTAAATTATCTGATGTGGGAATAATAAAGAGGGT
TTGTTATTTCCTGGTCTTTGAAGCATCTGTACCTCCAAAATCACCA
TCCTACAGTCTCAGCTGGTTCCCTGGGCTGCTTGAGTCGAGCCATC

ENSMUST00000041081.1 1 56 ENSMUSG00000032771.1 GAAGCTAGGGGAGCGCGGCTATTGCCGCTGCCGCTTCCACCGCAGT
GTGAAGAAAAAGGGTCTGAAACAAAGTCTTACCAACGTCTGCTTTT
GAACACAGTGACTGCTGGATCTTTAAACATCAAGTTCAGCTTTGTC
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TGTCAACCTGTCTGAC

ENSMUST00000050950.1 4 219,329,50
9,766

ENSMUSG00000032806.1 GCCGGCCCGGGCCACTACTTGTGAGGAGCTCTGTGGCCGCGGAAGC
AAGTGAGAGATTTCGACCAGTTACCTTACTCTGGTTTTCCTGCCTC
CCTCTTCATCAGCGAGATTCAAGGCTGGACCAGGGCCCCCAGGGAA
AAAATCCTGCTATCAAGGAAGAAAATATAGGACCAGGACCTTCCCA
TGGACCCTTCTCAGGACATTCCAACAGCACAAGCAAGGGTGTCTCC
CTAAGACACAAGAGGCCTGAAAAAACTATCCTTTGTGAAGTGCCAT
GGTGGTCAAGAAAAGCAGAGGTAGCTCCCAGCAGTTGCCTGGCCTG
GGAGGACAGGGTGGTTGTACAGGTTTTGTAGGCATGCTTGGAACTG
CCCTGCTGTTCATCAGCCTACCATGGGGAGCTCAAGTGATGGCCAG
TGCCAACATCAGCACTGCTCTGGGCCACACAAGTGGTCACTATTTG
AGTATTGGGGATGGCTCAGTGACAGAATTTGATTTCCCTGAGAAGA
GTGAGGGTATCATTGTGATCTCTAGCCAATACACTGGACAGACCAA
TGGGACAGGCCCCAGCCCCATACTTAAGGTTATATCCCTGGACACA
GAGGTGCTGACCATTAAGAATGTGAGTGCCATAACCTGGAGCAGTG
GAGGTGGCTTTGTGGTAGGCATCCACTCAGGTCTAGCTGGGCTGGC
CCCACTCCACCTCCAGCTCATGGATTTCTATGAGGCCCCACCCCTG
CTGATCGAAGAACGGAGAGATTTCTGCATCAGGGTGTCACCTGCTG
AAGACCTCCCTTCTGCTCTCAACACCAACTTGGGCCACTTCTCAGA
GAACCCAATACTCTACTTGCTTCTGCCTCTTATCTTTGTCAACAAG
TGTTCATTTGGTTGCAAAGTGGAACTTGAAGTTTTGAAGGAGCTCC
TACAGAGCCCCCAACCCATGCTGTTGGGCCTCTTGGGCCAGTTTCT
GGTCATGCCTTTCTATGCTTTCCTGATGGCCAAAGTCTTCATGCTA

ENSMUST00000037967.1 1 188 ENSMUSG00000032806.1 CGAGGCCCGGGCAGGACGGGCCTCACTTGCCGGCGTTTGCCGGCCC
GGGCCACTACTTGTGAGGAGCTCTGTGGCCGCGGAAGCAAGTGAGA
GATTTCGACCAGGAAAAAATCCTGCTATCAAGGAAGAAAATATAGG
ACCAGGACCTTCCCATGGACCCTTCTCAGGACATTCCAACAGCACA
AGCAAGGGTGTCTCCCTAAGACACAAGAGGCCTGAAAAAACTATCC
TTTGTGAAGTGCC

ENSMUST00000062098.1 1 21 ENSMUSG00000033006.1 TCAGTCTCGGCTGTCCAGCCAGGGTGTTTGGTGGTGAGGATTCAGG
CTCCGTCCAGACAAGGCAGTGGCCTGAGGCTCAGGGCCCCCCAGCC
CCTCCCTCCCAGTCCATCAGCGTCACTCCCCAGCCCCGAGCTGGAC
CGCACACCTTGGGACACGGTTTTCCACTTCCTCAGGACGAGCCCCA
GACTGGAGGAGAGGTCGGAGGAGGTGGGCGTTGGGCTCTTCACGAG
GACCCCGGCGGCGGGCCCGGGGGAGGCGGCCGAAGCGGCGGCGGCC
GGGAGCGAC

ENSMUST00000040019.1 1 85 ENSMUSG00000033006.1 CAGGACTGGGTCTCCTTTCCAGGGAGAGGAAGAGCCCTTCATGGAA
CCGTCTGCAGCGGCTCAGTCAGTCTCGGCTGTCCAGCCAGGGTGTT
TGGTGGTGAGGATTCAGGCTCCGTCCAGACAAGGCAGTGGCCTGAG
GCTCAGGGCCCCCCAGCCCCTCCCTCCCAGTCCATCAGCGTCACTC
CCCAGCCCCGAGCTGGACCGCACACCTTGGGACACGGTTTTCCACT
TCCTCAGGACGAGCCCCAGACTGGAGGAGAGGTCGGAGGAGGTGGG
CGTTGGGCTCTTCACGAGGACCCCGGCGGCGGGCCCGGGGGAGGCG
GCCGAAGCGGCGGCGGCCGGGAGCGAC

ENSMUST00000050006.1 1 151 ENSMUSG00000033545.1 TGCTTTTTCCACCCCGCGGATTTTTTTTGAGGATTCCCCCCCTCAC
CTTTTTTCATTTTTCTCCCCTCGGGGCTCTTTTGTGACTCTCCCCA
ACCCCAACCCTCCGCCTTTATGTTCGCCCAGACCTCCACCCGCTTC
TGAGTAGTGGGGGAGGGTTTCAGCCTCCACGTTCCCGCCCCACCGG
GGCCCCGGCGAAC

ENSMUST00000042012.1 1 129 ENSMUSG00000033732.1 CGCCGGCGGATCGGCAGTGGCGGTGGCTTAGGCCTTGAAGCGATTC
AGCATCCGTCGGGTACCGAAGCCATCCTTCTTGCAGCAGGTCTGCT
TTGCCTTGAAACCGTTGCTGTAACCAAGAGTTGACTGAGGGTCACA
GCTTTGCTTGTCACC

ENSMUST00000054613.1 1 129 ENSMUSG00000033732.1 CGCCGGCGGATCGGCAGTGGCGGTGGCTTAGGCCTTGAAGCGATTC
AGCATCCGTCGGGTACCGAAGCCATCCTTCTTGCAGCAGGTCTGCT
TTGCCTTGAAACCGTTGCTGTAACCAAGAGTTGACTGAGGGTCACA
GCTTTGCTTGTCACC

ENSMUST00000044369.1 1 105 ENSMUSG00000033793.1 CACGGAGTCGCCTTCGTTCTGCTCTGGGTCTCCCGTGGCCACTGAG
ACCTCGGAGCTCGACCGGCGCCTGCCCGCCCGTGCGGCCCTCACTC
CCCGAGGCTATCCAGGGTCTGTGGGAAACATTCAAAGTCATAAAGT
TTAG

ENSMUST00000036996.1 1 42 ENSMUSG00000033938.1 AGTGCTTCCAGGTGGGAGCGAGGTGACCCCGGCTACTAAAGAAGGG
TAAGGCAGAGTAGCC

ENSMUST00000042664.1 1 41 ENSMUSG00000033965.1 GGACAGGCTGGCCAGCTCGGGCGCTGGGAGGAGGAGGAGGCAGGGT
CTCAGGCAGCCGCGGCGGCAGTGCTCGGAGCGGCAGGAGCAGTAGC
AGCAGAAACAAGTACCAGCCAGACAACAGCTCCTCCGGCAAGCCAC
AGTCAGTCCCCTAGCCGCG

ENSMUST00000048082.1 1 88 ENSMUSG00000034053.1 GTGTGCGGCCGAGGGGACTCCGCGGCGGACGCAGCTCCCGGCTGAG
GCTGCGTGAAGGATCCGCTTCCGGCGGCCGCCTACTGCGACCAGGG
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TGGTGTGCGCTGTCACCCACGGGCTCAGCGCGGCGTCCCGCGACGG
CCTTTCGCTGAGCTGGCCCGGCGGCTGCGATCCCTGCGCGTGCAAG
CCGAGGCCCCGCGGCC

ENSMUST00000035840.1 1 73 ENSMUSG00000034075.1 ATCACCTTTCCCCCTCCCATGTGCTTTCCTTCATTTGAGATCTTTT
GACCTTCATTTTTATTTGGGAGGGGGAAGGGTGATAATTATACATT
TTCTGTTTTCCCCAGTTTCTTTCCTCTCTGTTTCCCTCATCCCATT
TTCTTGTCTGTTCTGCCGCTGTGTGGGCCTGGGCTATGCGGCAGGG
CACATCTTTCATCAGAGCTCCAAC

ENSMUST00000040721.1 1 26 ENSMUSG00000034118.1 CGGCACGGCTGCGCCTCCGCCATCGTAGGGTGCCGATCCCCTTGCC
ACAGTCGAGTCTCCATGGCCTGACCGTGTCTTGACAATAATTTTGA
GCAAAATCTATGTCTAATAAGAAGATAACCACATCAAG

ENSMUST00000051232.1 1 119 ENSMUSG00000034120.1 CGTCAGGTTCGGGTGCTCTGCGGCGGCCTTGCGGCTCCCTCCCTAC
CCACGAGGACTGTAGCTACCGAGCGCCTGACGGAGCTGCGTTTCCG
GAGAGCGAGGGCCTGTCCGGGGCGTTAGGGTCTCGGCGCCGCTTCG
CAGCC

ENSMUST00000047473.1 1 129 ENSMUSG00000034120.1 CTCAGGCGTCCGTCAGGTTCGGGTGCTCTGCGGCGGCCTTGCGGCT
CCCTCCCTACCCACGAGGACTGTAGCTACCGAGCGCCTGACGGAGC
TGCGTTTCCGGAGAGCGAGGGCCTGTCCGGGGCGTTAGGGTCTCGG
CGCCGCTTCGCAGCC

ENSMUST00000039679.1 1 24 ENSMUSG00000034558.1 ATTCCTCAGGGAAAGCTGTGTGGAGGGTTGGAGGGAGGGAAGATTG
GATGCCTGAGCCCTGTGAGAGCCCAGGGATGTGATTGGGGTCTATT
AACTGGCTCCAACATCCAAGGTTTTATCTGTGCAACCATTCTCTGA
GG

ENSMUST00000058094.1 1 4 ENSMUSG00000034681.1 AAGAGGGTGGGAGGCGAGGTCGATGTCTGTGGCCGGAGCGGACGGT
GCAGATTGCGAGCCGGCCTAAAAGTGCTCTTTGGCGTAAATTGCAA
TCGATTAGGGATCGTTTCTCAGACTCAAGTTAGAAGTGAGAGTTCA
GATAAGTGAGGCCGACATTGCTGCCTTGAAGAAGGGGAGA

ENSMUST00000040344.1 1 841 ENSMUSG00000034707.1 CACCCTGACGTCCACAGAGGCAGCACGGAGTGGCGAAACTCGGTTC
CAGCCTGTCGTCGGCAGTGAGCGGGTTTAGCTTTACACAGCCTCTG
CCCAGCTTTAACTTGTAAGACAGCTATGAGTCACTTTGAGAATTCC
AGAGGCCATGTTGGGGGGACAGCCATTGAGTTTATTCCTTTACCTC
ATGTGACCCCAGCAACTTTGGTGATACTGAGAGGCCAGCAGGCAGT
AGAGTGGACACCTCGGCCGTGGCCACTTTAGAGGGGGAAAAGTTTA
AGTTTTAAACTAAAAGTTACAGAATTGAATGTGGATACCGGCTTCA
TTCACCCCCACTTGGATTCTAAACATGACCAGTGAAATAGTGAAAG
CTGACCACAGTTGTTCCCAAATAAAGGTCGGCAGCTCCTACCAGGT
CTGGGATTGAGATGTTAGAGTCTTCAGTTTTATAGCCGGCTCCTGA
AAGCAGGCGACATCAGAGTGGTAACAGTCAGTAGGCTGCAGTAGGT
GTCCTACCTCGAGGCCCTCAGATGGAGGTAACACATTAGGATTGTG
GGACACAAGATCCTCTCTGAACCTCCTGGTTAAGGAACGTTCCTGC
AAACATTCAAGTAGACCTTCTATAACAGACTGCAGCGTGCATGGCC
TCTACCCACAAGAGATGCACTGCAGGAGGCCGGCCCTGTTCTCTGT
ACTCAGCATTTTGACATCTCCTTTGAAGGCCAGGTATATGTGTACC
AGTGCTCTTCAAAGGGAGAACCATTAAAACCAACATGGAATGCAGG
GACTTCGCCTTATAAGATTTCCAGTTTTAAAACTGCCCCTCAGATA
CAATTTCAAAGTAGGGTACACATTAGAGTGTCTTTGAGTTCAACAA
GTTGGTACTGTTGCAAACACCTTCTGAATTGCCAGCGCCCGGGTTT
TTATGTAAAAATAGAGTGGCT

ENSMUST00000038488.1 3 530,1113,1
406

ENSMUSG00000034908.1 GCTCCTGGTAGCTCCGAGTTCTGCGCCGCGTCCGCCGCCCTTAAAG
GGCCCGCGTCCGGGAAGCCTTCGGGCCAGGGCCACCGCCGCCTCGG
CTCTCCGGGCGCGAGCGGACGCCGGGTCTCCAGCCGGGCTGGGCCG
GGCTGGGCCGGGCTGGGGTAGCGGGTCGCGGTGCCGCCCTCGCGAG
CCGGGATCCGCGCGAGGCCCAGGAGCGGCTCCAGGGAGGGGACGCG
TCCTATCTGAGGCCGGGGTTAAAGTTCTGGTCCCGGTGAGATGCTG
GAAGCTGCTGCGGCAGCCGCAACGCGCCCGGTCGCCGTCCCGTCGC
CAATCCCCGCCGTCCCGGGCCATGATCGCCTGGCGTCTGCCCTTGT
GCGTGCTCTTGGTGGCCTCCGTCGAGAGCCACCTGGGGGCCCTGGG
GCCCAAGAACGTCTCGCAGAAAGACGCGGAGTTTGAGCGCACCTAC
GCGGACGACGTCAACAGCGAGCTGGTCAACATCTACACCTTCAACC
ACACCGTGACCCGCAACCGGACCGAGGGTGTGCGAGTGTCTGTGAA
TGTCCTGAACAAGCAGAAAGGGGCGCCTTTGCTGTTTGTGGTCCGC
CAGAAGGAGGCTGTTGTGTCCTTCCAGGTGCCCCTAATCCTTCGAG
GACTATATCAGCGGAAGTACCTCTACCAAAAAGTGGAACGAACTCT
GTGTCAGCCCCCCACCAAGAATGAGTCTGAGATCCAGTTTTTCTAT
GTGGACGTGTCTACCCTGTCACCCGTCAATACCACTTACCAGCTCC
GAGTCAACCGTGTGGACAATTTTGTGCTCAGGACTGGAGAGCTGTT
TACTTTTAATACCACTGCAGCCCAGCCCCAGTACTTCAAATACGAG
TTTCCTGATGGTGTGGACTCGGTAATTGTCAAGGTGACCTCCAAGA
AGGCCTTCCCCTGCTCAGTCATCTCCATCCAAGATGTCCTGTGCCC
TGTCTATGATCTGGACAACAATGTAGCCTTCATTGGCATGTACCAG
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ENSMUST00000048250.1 1 139 ENSMUSG00000035476.1 ATATGTGGATACACTGAAAAAGATAACAATAATCATGTCTCAAGAA
GAGCATGATTATGTAACTATCTCTCACACAACTGCGACAAAACTGT
GAAAATCGTAATGGTGGGAAAACAGGCGCAAACCCATGGACTTGGA
AAGGGTGAAAGGCTTGTAAGGTGGGTTTCCTGTCGATCCCCAGAAG
CAGTCTAGCAGTCCTACTGTTCTTAAAGGTGCCCTTGCCTTTGTGT
AGTTTTTGTCTCCCTTAGAGATGGACAACTCCACTTGCTATTATGA
GACAAGTTAGGAGGAACATATACACTACTTGACATATCTGACTAAA
GGTGTCCCAGTGTTCGTAATAAGATGCTGAAATACCGACAGCATGA
CACTTGTCAGTTGACCATGAAAGAAGCATGTGTGAAAAGTCTGATG
CTTTATTAAAACTATTGCATGAAAACTCACCAAGGTCAATAAGCTG
TTAACATACAGTAGATGC

ENSMUST00000038384.1 1 64 ENSMUSG00000035851.1 CAGGATGCAAGATTTTTCCTCATAAAGAGTAATAACCATGAGAATG
TGTCTCTTGCCAAAGCAAAGGGTGTATGG

ENSMUST00000049411.1 1 27 ENSMUSG00000035960.1 AGGCAGACTCCATTCTTTGTGCCGTGAGGGTCTCTGGCTTCGTTGG
GAGGCAGCGCAGTAAACACTGCTTCGGTGCTCCAGGAGCCTAAGGG
CTTTCGTCACAGCG

ENSMUST00000047766.1 1 38 ENSMUSG00000036106.1 GTGCAGGCCTCCGCCAAGGTCACAGGCAGACAGGCCAAGGGTACCC
CTTCCCTCGCCCACCCTGCAGCTTCTGGCTCCTGAGCAAGGTTGAA
GTTC

ENSMUST00000035496.1 4 387,421,62
2,1577

ENSMUSG00000036180.1 CCGGGCTCCATGTGTGCGGCCGAGGGGCGCATTATCTGGCCGGCGG
CGCGGGCGGGCGGAGCGGCGGAGCGAGCGCCGCGGGCCCGGGCGGC
CCCTCAGGCGCAGCGAGCACGCGCGGCCGGCGCCCCCCGCCCCCAG
CCCTGTGGACACGCGCGCTGCCCCTGGGCCCGGTCGGCGCGCGGCC
GGGTTGGCCAGCACATTGAGCCAGCACATCCACATAAGTTGCCTTT
TGACAGAACTGTGGCCATGGCAGCATGGTAGGATCCGTGTCCCGGA
CCCTGAGGCCAGAATGAGTGAAGAAGCATGCCGAACCCGCAGTCAG
AAGCGCACCCTTGAACCTGACCTAACGGAGGATGATGTGGAGAACA
AGAAAATGAAAATGGAGAAAGGGTCATCAGAGCTGACAGTGGACGG
AGACAGCAGGGTGATGCCAGAGCCGAGTGCAGGCTCAGCCCAGGGG
TTGCTGAGGACAACAGAGGCCATGGGCACAGGATCTGGCGAGGGGC
TGTTAGGAGACGGGCCTGTGGACATGCGCACTTCACACAGTGACAT
GAAGTCTGAGAAGAGACCTCCCTCGCCTGATGTGATTGTGCTCTCT
GACAGTGAGCAGCCATCGAGCCCAAGGGTGAATGGCCTGACCACAG
TAGCCTTGAAAGACACCAGCACTGAGGCGCTCTTGAAAAGCAGCCC
AGAAGAACGAGAGCGGATGATCAAGCAGCTGAAGGAGGAGCTGAGG
CTAGAGGAAGCAAAACTGGTCTTGTTGAAGAAGCTGCGGCAGAGTC
AGATACAGAAGGAAGCCACCGCACAGAAGCCTACAGCTTCCTCAGG
GAGCACTGTGACCACCCCTCCCCCACTCGTGCGGGGTACCCAGAAC
ATTCCTGCTGGCAAGACCTCACTTCAGACCTCCTCCACTCGAATAC
CCGGCAGCATCATCCCACCACCACTGGTCCGAGGTGGGCAGCAGGT
GTCTGCCAAACTGGGACCACAGGCCAGCTCTCAAGTAGTCATGCCA

ENSMUST00000040299.1 1 48 ENSMUSG00000036315.1 ATCAGTTTTCCGCCTACGTCGGACCTAATGAGGTTCCCCAGCAGCT
GAGGGTCCTACCTAGCACTCCAAACTCTTGCTGTCAGAGGACCCAG
TGGGAAGAAGACTCAGCTCTCATCCGCC

ENSMUST00000036509.1 1 3 ENSMUSG00000036352.1 GCAAGGGTACAGCTCCTGCCCCTTCAGTGACGGGCGGCGGAGCTGA
CAGGAGCCGGGGCGGGGCGGCGGCGGCCAGCGAAGGAGCGCACGGC
GGCCCGGCCCCGCCCCTGGTCCTCCCGCCAGCCTCAGTGACCTTCA
CTGGTTCGGGCGGCGGGTGCAGGCCCGGGCGGCGGCGCG

ENSMUST00000043098.1 1 76 ENSMUSG00000036390.1 CAGTGGCCCCGAGGCAGCAGTGCAGAGTTCCCCAGCGAGGCTAGGC
GAGCAGCCGGCCGGCCGGAGCGGAGAAGGGAGGGTGGGAGCGAGGC
GCAGAGCCGGCGCCGCGCACTGTGGGGGCCAGGAGCAGCCCGCGCG
CCGAGGGAGGGACTCGCACTTGCAAT

ENSMUST00000040506.1 1 243 ENSMUSG00000036501.1 CCCGCTCGCCGTTAGGGAGGCTCTGCGCCTCAGCCGCCACCGCCTC
CGCCTCCGCCTCCGCCGCTCCCGCCCACTTCTCCGCGTCTGCCGCC
GCCGCTGCCCGGGGTCTCCGGGGGGTCGCTACCGGGCTGGCCCCGC
GCCACTGCAGTCGCTTCAGCCTCGCGCTAGAGGCCGCTTCAGGAGG
AGACCCGCCGGCCGCCGTGCCACTTAGGGCCTCAGTTCTCGCCTCG
TCGACGTCGCCAAGGGTTCTGGAAAAGCGGCCAAGGCCGGGGAACG
GGGCTTCGCGGTTCCAACGATTAAGTTCTGAAGTACTGATCGAGTT
CTGCGTTTCTTCAATGAGGAACTACAGGCTGATCTTCTGCCATAAT
CTCAAACAGCCATAAATGACAGAACGATGCTTGCTCAGTGAGGGAA
GCTGGTGCAGAAGCCGTGTTTTAAACTTAGGTGTTTAAGTACTCAA
AGAAAAGACAGCTTTGATTTCTGGCTGCAAAAAAGCT

ENSMUST00000042858.1 1 1593 ENSMUSG00000036606.1 AAGATAGAAGCCAACCGTAACGCCTGCTACACAGGTGCCCGAGAGG
CAGGCCGCACTATCTTCTACAAGCCCTTCCACGGAGAAATCCAGTG
TGGCGGCCATCTGATAGGTGCCAGCGAGAGCTTCCCATGCGGCTCG
GAGCATCTGCCCTATCCACTGGGCAGTCGTGATGGACTCGTCGCCA
CAGCCGTGCTGCACCGCGGGGGCCTGAATCTGACAGCAGTGACAGT
AACTGCCGAGAATGACCACACTGTTGCGTTCCTGGGCACCTCAGAT
GGCCGGATCCTTAAGGTGTACCTTGCTCCAGACGGCACTTCTGCAG
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AGTATGGTTCTATCCCAGTAGACATCAATAAGAAAATCAAGCAGGA
CCTGGCACTGTCTGGAAACCTGTCCAGTCTGTATGCTATGACCCAG
GACAAGGTGTTCCGGCTCCCAGTACAAGAATGCCTGAGCTATGTAA
CCTGCGCTCAGTGTCGTGACTCCCAAGATCCCTACTGTGGCTGGTG
TGTCATCGAGGGACGATGCACCAGGAAGTCCGAGTGCTCACGGGCC
GAGGAAACCGGACACTGGCTGTGGAGCCGGGAGAAGTCCTGTGTGG
CCATCACTGATGCCTTTCCACAGAACATGAGCCGGCGGGCCCAAGG
AGAGGTACGCCTGTCTGTCAGCCCCCTGCCCACCCTGACTGAGGAC
GATGAGTTACTGTGCCTCTTTGGTGACTCACCACCCCACCCTGCCC
GGGTAGAGGACGATACCGTCATCTGTAATTCCCCAAGCAGCATCCC
TAGTACACCGCCAGGCCAAGACCATGTTGACGTGAGCATCCAGCTC
CTCTTAAAAAGCGGCAGTGTCTTCCTCACCTCCCACCAGTATCCCT
TCTATGACTGCCGTGAGGCCATGAGCCTGGTGGAGAACCTGCCGTG
CATCTCTTGTGCTAGCAACCGCTGGACTTGCCAATGGGACCTGCAG
TACTACGAGTGTCGGGAGGCTTCGCCCAACCCAGAGGAGGGAATCA

ENSMUST00000045604.1 1 99 ENSMUSG00000036850.1 CAGGGAGGACCTTGCTGTGCCTTGGAAGGAGTGACCGGTCAGGCGG
TGTTTTAAACGGCTCAGGCTGGGGAAACCGTGTCTGAGCTGTCTCA
GGTCGAAAGGGTTCTCCCTTTCTCCCTTGCGGGCCGAGCTCTAGAG
CCGTCAGCCCAGAGCTGATTTATCCAGAGCCCAGC

ENSMUST00000050641.1 1 166 ENSMUSG00000036965.1 GCTTGGATCCCAGAGCCCAGCCTGGGAGGAACCGGGGCTGCTGGTG
TACCACCATCATCCCCAACACTCCTGTTCAGAAGATGGGTGGGGAA
ATCAGCCGATGACCAGTGGGAAAAATGAGCTACAAGATCACCTGAT
CTTCATCAGTGAGAAAGCTTTGCACAAGAGGGTGTGCTAGAAAT

ENSMUST00000061519.1 1 367 ENSMUSG00000036965.1 CCGTGTCCCTGCGCTCCGTCGGTCAGCGGGCGCGGGCCGGCAGGAT
GGAGCCGCAGCACGTGCGCCCCGTGCTTGGATCCCAGAGCCCAGCC
TGGGAGGAACCGAAAATCTTCAGTACTCGTCTCGCAACATGAACGT
TTAAAGCTAAAACCTTCACAGAGATGTGAGATGGAGCAGGAGCAGT
GGCTAAATGTTGAACTCTTCAAAACTTGGCGTATGGGCTGCTGGTG
TACCACCATCATCCCCAACACTCCTGTTCAGAAGATGGGTGGGGAA
AGTGGAAAGTCTAATCAGTCAGCCGATGACCAGTGGGAAAAATGAG
CTACAAGATCACCTGATCTTCATCAGTGAGAAAGCTTTGCACAAGA
GGGTGT

ENSMUST00000000506.1 1 9 ENSMUSG00000037017.1 GATTTCGAGAGGGTGGGACGGGTTTAGCGACTGTGGTTCTGGTTCG
GGGAGTTCCTCCATGGTGGTTCTGGGAGATTGAGGAGGAGCGCCCC
GCCCAGCCGTCGTCGGCGCCCGCTCTAAGGAAAGGCTTTTCCACCC
CCGAGGGCTCCCTGGAACAAAACCCTGATTCTTTTGCTTCCGGAAT
CGCATTTCTAGTCTCTCCGTTATTGTCTGTTACCTGACGGAAACTG
CCCTCTTTCTTCCCCAGCAAGAGCCCTGAGATCTAAACTCAGAACT
AATTGTTAAGAATAAGCCCAAGTGTAGAAACCTCTGAAAACCCGAA
TCTCCTCAGTCTTGAGTCTTGTCCAGTCCAGGCGGGGAATTGGTCC
CGGTGGGCTTTGTGCGCACTGGACAAGGATTTGCTCAAGTCTGGAA
AGATTTTTAGACGATCGTTTGTAAAACGCGTATAGGATAGAAAGGT
GATTGATTTATTTGGTGGCTGACATAGTTGGAAATCTGTTGAAAGG
GGACACTTAAAGAATTGTGAACAACAACAACAAAATCAATACAGGA
AAATTGTTTTTCAAGTGGTGGAAGGCTTCTGAAGAGAGACTGAGTA
TTGGTTCAGGGCTATTGAAATGATGCAGAATTTGGCTCACTCTGAG
CTACTAGATCTGCCCAGTAGTTATGCTCTTCAGAATTATTGGCCTG
CCTGGAAGCTTTTTGAAAATTAGTTTGCTCGGTTTGAGACGGGGTC
TTACTGTATGGCCTACACTGGTGTATAATTGGTGATCCTCCTGTCT
CTGTTCTCTTCAGTGCTGTAATTACAGGTATGCACCACCACGACTT
CAGCTTGGAGTTTCCAAGTGCAGAGTGTCTTAAGGGCATTATCTAC
TACAAGGTTTGAAGAGTGGCACTTTAAGAACCAGAAACCCAAAGGT
ACCAGGTCTACTCCTAAAAGTCCTGCTGGCTCGGGAATCTGTG

ENSMUST00000046983.1 1 17 ENSMUSG00000037049.1 TCAGTCAACCACAACGAAGGGTAATCAGGTGTCTCCAGCGTTACCC
GGGCCCCGAGGGCCAGCCAGGGCTTCGGCCTGTGGGGCCTGGAGGG
GCAAGCCAGTCCTGTCTACGAGCCTGGCA

ENSMUST00000042512.1 1 41 ENSMUSG00000037262.1 GAGCCAGTTCCGCTTCCGACCGCTTTGTAGTTGTAGCGCTCAGGGT
CGCC

ENSMUST00000041418.1 1 1172 ENSMUSG00000037286.1 AGCAGAGGGCGGTCGGGACCCGAGTCTGCAGCGGCGCCATTGGCGT
GTGGAAAATGCCACCAGATGGCGGGTTAGGATTGCAGCTCCGTTGA
AGGCGCGGCCCCCGCTCCCGAACCCCCGGCGACCACCCCGTAACCA
CCCCCCCACCTCGGGAATAACACACCGGAGACTTTTGGGGGGAAAC
TAGGTCGACGGCCGACAGCGCCCGGATGGGCAGCTGAGGTGTGACT
TTGAGGTTGAATAACCAGTTTGAATTATACAGAAATTTCTGTACTG
TGGAATAGCTTCTCCAGCAATGATTACTTCAGAGTTACCAGTGTTA
CAGGATTCAACTAATGAAACTACTGCCCACTCTGATGCTGGCAGCG
AACTTGAAGAAACAGAGGTCAAAGGAAAAAGAAAAAGGGGTCGTCC
TGGCCGGCCTCCATCAACAAATAAGAAACCTCGAAAATCTCCAGGA
GAAAAGAGCAGAATTGAAGCTGGAATTCGAGGAGCAGGTCGTGGAA
GAGCCAATGGGCACCCCCAACAGAACGGCGACGGGGATCCTGTCAC
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CTTATTTGAGGTGGTGAAGCTGGGGAAGAGTGCAATGCAGTCCGTG
GTGGATGACTGGATTGAATTATATAAACAAGACAGGGACATCGCAC
TTCTGGATTTAATCAACTTTTTTATCCAGTGTTCAGGATGTCGAGG
TACGGTCAGAATAGAGATGTTTCGAAATATGCAGAACGCAGAAATA
ATCAGAAAAATGACTGAAGAATTTGATGAGGACAGTGGTGACTACC
CCCTTACAATGCCTGGTCCTCAGTGGAAAAAATTTCGTTCCAATTT
TTGTGAATTTATTGGAGTCCTGATTCGACAGTGTCAATATAGCATA
ATTTATGATGAATATATGATGGACACCGTAATTTCCCTTTTGACTG
GTTTGTCAGACTCCCAAGTCAGAGCTTTTAGGCATACAAGTACCCT
TGCTGCAATGAAGCTGATGACTGCTCTGGTGAATGTTGCTTTAAAC

ENSMUST00000043296.1 1 218 ENSMUSG00000037544.1 AGTTTATAGTGTGTCGCTGCCACGCCTAGCGGGTTTACCGCCTCCC
TCCTCCCCCTCGCCCTCCCGCTCCCAACCCTTTGCCTTCCAAACAA
TTTAAATGTCGCACAGAACCAACCTATCGCAAGCCTCGTTCGAGGG
GAAGGGGCGGGAGCTTCCGGAAGTGTTGGCAAAAGTCCCTCCAATC
AGCGGCTGGCAGCGGGAAATTTCAGTTCCGTGAAGGGTCGGTCCGG
GAGTTCCTTCTGCGGATCGGTGGAGTTTTCTGTGTTGCGACATTGT
TGTGGATCCAGAAACTGCTTCAGG

ENSMUST00000045457.1 1 16 ENSMUSG00000037677.1 AGTACCTTCCCGGCAAAGGGTTACTGGGCATTCTGGACCGTAACCC
TCGCTTGCA

ENSMUST00000047074.1 1 145 ENSMUSG00000037777.1 ACTCCTGCTCCCGGGCCCTTCTTTGTTTTCTCCCTGGGTTTGTTTT
TCTTCTACCTGGCTTGGCTGTTTCTTCATTCACTTTTGAGAAGAGC
CCGTCTCCAAATCGCCCAGTTACACAAGTGCCCGGGGCTCTCTGGA
CTTGTGAGGGTCCCTGCTACTCTGACTGCCCTGGTATCAAGTTACT
GAAAGTCTACACCCAGGCAGTCCTCATATTTACATACAAATAACTC
CTGGGTTTGCTTTTATGTCACTATTGGGTCCTGCAAGAGGCTTGCC
AGAGCGTCCTTAATCCAATCAGGAGGCACTTTGAAAGGATGTCTGT
TGAGCGGTCAGAAGGATGTTCGTCGCTATTAAGTGTTGCCACACAA
AATTTTTCGCATGTTTCGGTCTGAGTTTTTTTTTTTTTTTAAATCT
TCGGAGTTAAAAAAGTGAGGAATGATGTACAGCTGCTCAGTTGCCT
TCGACAGCTTGGAGATGCTGAGGGAAACGCTGCAGCCCTGGTGAAG
AAGATCTGACTAGGGACGGGTTTGGATCCATACCAGGCTGGTGTGG
ATTGGGGCTGGTGTGGACGGCTTACTCTAAACCCCTGCTTAAGGAA
TTCCTGGAAGCCTCGGGAAAGTACTCCCCAACCAGTCGTGGTGGAA
ATGGCTTTGCCACACAGTAAGATGCCATCACAGGGGACACTGACAA
GTATCTCGGGCCACAGGACCTTAAGGAGCTAGGTGATGACTCCCTG
CCAGCAGAAGGTTACGTAGGCTTCAGTCTTGGAGCCCGTTCTGCCA
GCCTCCGCTCCTTCAGTTCGGATAGGTCCTACACCTTGAACAGAAG
CTCCTACGCAAGGGACAGCATGATGATAGAGGAACTTCTGGTACCA
TCCAAAGAGCAGCACCTGACGTTCACGAGGGAGTTTGATTCTGACT
CCCTCAGACACTACAGTTGGGCAGCGGACACGTTAGATAATGTGAA
CCTGGTCTCAAGCCCGGTGCATTCTGGGTTTCTGGTTAGCTTTATG

ENSMUST00000049974.1 1 1051 ENSMUSG00000037805.1 CGGGTAAGGCTTGCCGCTCCCTGCCATGCGTTCAGATCTAGCGGGA
TGGCCAGCGCCGACCATGACCTGTTCTGTTTTCTCCCCTCCCAAAC
GCAGGCTCAAGTCCACCCCACGCCCCAAGTTCTCGGTGTGCGTTCT
GGGGGACCAGCAGCACTGTGATGAAGCCAAGGCCGTGGATATCCCC
CACATGGACATCGAGGCGCTCAAGAAGCTTAACAAAAACAAGAAGT
TGGTCAAGAAGCTGGGTAGGTGGGGCTCACTAGGGCTGAACACAAC
CCATGACCCCCTGCCCAGGAGTGGCAGCACACATTGGGCTTCACAA
CCAGTTAGAAAATGCCCCACAGGCTGGTCTGATACTCCCCTCTCGC
CAGTGTGTGCAGTTGACTCATAGCCAGCTATTGGTTTGGGTTTCAA
GTCTTTTCAGTTAACAACCTATCGAGGGAGGGGTCACAAGTGTCTC
CCACGTGTTAGCCTCCATGGTAGCCCCTGTCTCCGCATACATTTTG
GGAATAGTTATCCACTGTGAGCTAGGCAGTTGTCATGCCTGCTTTT
ATAGATAGAAGGTTTCTCCATCTGTCTTAAGATTTGGAGTAATACT
GAGTCTTACTGATGTTGCCAGCCTGGGGTCTAAGGTTATCCTCTAG
AAGTGCTCAGGACTGTGCCCTGTCACTGAGCTGTGTTCTCAGGTGA
CATTATGGTTCCCAGGCCTGCTTGAGGCTTCTCAGATAGCTGGCCT
TGGTCCACCTTTGACAGATAATGAGACAGCTTTTTTCTTAAGATTT
TATTTTATGTATATGAGCAGGCTGATGAGAGCCTCAGATCCCATTA
CAGGTGGCTGTGAGCCACCATGTGGCTGCTGGAAATTGAACTCAGG
ACCTCTGGAAGGCAGCACTCTTAACTGCTGAGCCATCTCTCCAGTC
CATAGTTTGAGGCAATTTAAATGCAGGCTTACAGTGAATCCAAGGG
GTGGGGGCCATCACAGCCCCTCAGTTCTATGCAGCACACCAGGGAT

ENSMUST00000042891.1 1 41 ENSMUSG00000038146.1 CGTGCCCGGAGCCCTGGGAAAGAGGGAGGAGGGAGGAGGGAGGGTC
GTGGCCGGCCGCC

ENSMUST00000046893.1 1 622 ENSMUSG00000038390.1 CAAGACTGGTCAGCGGCTCCCTAACCCCGGGCTCGCAGGCTGATGA
CCCTGGGAGACAGGGGCCTCGAGGGGCCGCAAACTAGCGCGCCGCG
GGCTGAGCCCGAGAGGCCAGGCTGGGGGGAGGGAGGCCCGGAGGGA
GGGAGTGAAGGAAGGAGGAGGGCTGGCGAGCTGGAGCCGGCAGGCG
GCGGGAGCCCGGGCGAGCCTCGTCGGGAGTGCGTCTCCTCGGCAGA
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GCAGGACGCAGCCAGAGCTTGTCCAGGTGACTGAGCTCCACCCCTG
TGCACCAAGACACCCACCCCACCCCCCACTGGTCAAGCCTCGCTGG
AGAAAGAGACCGGGAAGTCCCAGCATGAGAATCAGAGCTGCCCAGC
CAGCTTCATAGATGGGGAAGCAGCCTGCTTGCCTCCCCCATCAATT
ACAGGGATAACTGAGAAAAAGCCCCACCCAATATGGAGGCTGAGGA
CTACCGCCTCTATTAATTCCCTGCCTTCTCCCCTGCCCTGCCCACC
TGGCCTTAGCTGGGTCACTCATGCAATGCTGAGAAGTAAGCAAGAC
TTGGGGTCAGCTTGCCTGGCTACCAGGCAAGGACTGTGGGCATCAT
GGGGGTGTGTGTGAGCGGGGCTCCAGGGTGAGACCTAGCCCCCGCC
CCCAGGAATTCAAGGGGGTGGGGGTGGGGCCGAGGATAGA

ENSMUST00000038681.1 1 93 ENSMUSG00000038503.1 CGGATGAGGTCCGGACAGGAGGAACCAGAACGAGGCGGGGTGCGGT
AGGCTACGGACTCCTCGGAGGCGGAGCCATTGGGACTTGAGTCCGC
GAGGGTGGGACGGGGTCAAGTACTGGGTTTAGTTCTGCGCAGAACA
CGCTTAGGGACTGGATTGGAAGGCCGGGGGCGGGGTGGGGGCGAGG
CCCCGGCGTCCGGACTCCGCACGCTGTCTGCGCAGGCTCATTGTGC
CTTACGCTGGGCAGTCCGTTACGCTAGGCTGCTAAC

ENSMUST00000052687.1 2 44,145 ENSMUSG00000038525.1 AAAATGAGAGGGCTGGACGGGAGAGTGAGTGTTGGGGCGGAGCTAG
GGTCTGTGTTCAACGCGCCGCAGTCCCGGTCTTGGTCCAGGAAAAA
GCTGCTTGCACTAGGGGCATCCCGCCTGCCTGGTGAAAGGAACCGC
AGCACACAGGGTGGGAGGGCTTCCGATTTTAG

ENSMUST00000060173.1 1 597 ENSMUSG00000038605.1 ACACTGGCTGCCTGGTGCTCCGCGAGGGGCGTGTGCCCGAGCCGCA
CATCCGCGGGCTCCATGTTCACCGAGCTGCGGTCCAAGCTGAGCCC
CCCGCGAGCTCGCGCCGGGGCTGTGCGTCCGGGCTTCGGGGAGCGT
CCGGATGTGGACGGCCGAGCTCTGCTTCGACTGAATGCAGATAAGC
TGCAGAGAATGGGGTTGACCCAAGAGGCTCAGAGGCAGGAGGTGCT
GCAGCAGGTACTCCACCTGCAGGTTCGTGAGGAGGGGCGGAGCCTG
AAGCTGCTCAGCCAAGCTTCCTTCGGAAACATGTCCTAGCTGCTGC
CTATACTTGGACCCCAGACCCCAACACTGTGACCAGAGCCCACAGC
CAAGAATGAGTCAGAATTGGCCCTACAGCCCCTTTGGATCCTGCAG
GATACCCTAGTGGCTAAACCTAGCCCAGTGATCAGGGAGGAGCAAG
ACTTCCACCTCCAGGTGTCTCTGGAGAGGCACTACAGGTTCTGCCC
TGTGGCTGGGTGGGTGGTTGTTGCCTGCTTATAGACCCTTCTTCTG
AGATCCAAGCCCAGGTCCCATCCCCTGGTGCTGCTGGCAGCAAACA
GGGTAGCTGCCTGGAACTAGAATGGGGTTTGAATGTCCCCAGACTC
CCAGGGAGTCTGTTTATTTATTCTCCCTCCAACATGTGACCATCCC
CCATCTGAGTCATGAGTCTTCCCCTTAAATCTTAGTTCTGTGTCTT
TCCCGGGCACCCCCAGATCAGCCACACAGTGGGCCAAGCTGTCTTG
GCTCTCTTTCAAGTATATCTGTCCCCTAGCTCTCCTAGAGTACAGC
AGGCCCAACCTGCTGTCCATACTA

ENSMUST00000049343.1 1 8 ENSMUSG00000038644.1 GCGCGCAGAGGGTTCAGGGGTCACGGCGGCGTATCTTGTGGCGGGA
AAAGCTGTTTGAGGCG

ENSMUST00000049666.1 1 119 ENSMUSG00000038683.1 ATTTCCCAAGGCCGGCGGAGCCCACGGCTTCCCAGGACTTGCCTGC
TTGACACAACTTTTCTTTCTCTCTGCTCTGAGAGCCTCCTCCCGCG
GCTTCCTTCCTTAAGCTCGTCGCAGAAGGGTCACGTGACGTCCCAC
GTAACGGAGGACGGAGCGCGTCCTCCGTTATTGCCATTTGCAGGCG
CCTAAAAGGTGCCCCCGGGCGGTGACGTATAACTCGCGCGCCGGCT
GAGGAAGGGAAGGGCCAGCCTCCGCAGCCATCGGGTCTCCACGCCG
GCGTCTCTTGCCCGGCACGAGTGCTGCGGA

ENSMUST00000046951.1 1 119 ENSMUSG00000038683.1 ATTTCCCAAGGCCGGCGGAGCCCACGGCTTCCCAGGACTTGCCTGC
TTGACACAACTTTTCTTTCTCTCTGCTCTGAGAGCCTCCTCCCGCG
GCTTCCTTCCTTAAGCTCGTCGCAGAAGGGTCACGTGACGTCCCAC
GTAACGGAGGACGGAGCGCGTCCTCCGTTATTGCCATTTGCAGGCG
CCTAAAAGGTGCCCCCGGGCGGTGACGTATAA

ENSMUST00000052650.1 1 924 ENSMUSG00000038721.1 AAGCTTTAAATATGACTACCTCGTTTGTTTGAAAATATGTTTAGGA
GAGGAAGCTGTATGATTTGATAACTTGTATTAAAATACCAATTACA
TTTATAGGACCTTTTAAAACTCGGTGCAATTAAACCGTGTTCTTTT
ACATTTTTCCGAAGCGACCCTGACATTTAGAAAGACTCCAATTGCC
TCGTTAAAATCGCGAAATTAACAGCGTGCCTACGCCAGGCTCAGCG
TTGTGGATGTGTGTGTATGGTGTTTTTCCGTGACTCCCCCACATCA
GTCTTTGGGGGTGGTCTGCGAAGGTATTTGATTTGTTGTGAGGCAA
GAGATATCTCATTAATGTAGGTAGTTAAACAGATTTAATCCGTATT
CGTTCTCTCTCTCTCCCCCCTCCCTCTCCCCCCCTCTCCCCCTCTT
TCTCCCTGGGTGTTTTTTTCTCTTCCCCTCCTTTTTTTCTGCCCTC
TCCTCACTCCCTGGCGCTCTCTCGCTCTAGCTCTCTCTCGCACTCG
CTCTCTCTCGCTCTCACCCTCGCTCTGCGTTCTGTCCGGGAGGAGT
ACCCAGAAGCCAATAGGATGCGGGGTCTCTAATGGATGCAAATGAT
GGTGAAAAGACGGGGCAAAATATGAAACAACTCATTTGGAGGGAAG
TAAATCACCGAAAACTGTTTATGAACTGGCATCCCTTCTTCGAAAT
GTAAAGCGAGGACCTCTTTAAGTGGCGGTATATTTTTGTTTGGGGG
GTGGGGGGTGGGGGGAGGGCGAGCGAGCCGCGGCTGCCATGCAGGC
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TTAGACTTTTGCAGGCTTCGCTCTTCTATTCCTGGAAATCACAAAA
AGTGTGGCGGCTTTGAGATCTTCTTCGTCTTTTCTTTCTTTTCCTT
CCTTCCTTCTTTTTTTTCCCCTCCTCCCTTTTCCTCTCCTTTCCTG
GCGAGGGTGACTAGGAGCCGGCGAATCCGCGTTTTTTTTTCTCTCT
CTCTCCCTCCCTTTTCCCCCTCCCCACCCCCTCCCCAACAGCCCCC

ENSMUST00000049352.1 1 194 ENSMUSG00000038721.1 GAGCTCCGGCCCCGCGAGCGGAGCCAGGAGCTGGGCCTCCCACAGC
AGCGTCCCCCGCCGCGCCAGTCCCCGCTAGTGGTAGTATCTCGTAA
TAGCTTCTGTGTGTGAGCTACCGTGGATCTCCTTCCCTTCTCTTGG
GGGTCCGGGGGGAAAAAAAGAAAAGGATTTTAAGCAAGGACTCCCT
CGTCCTGCGAGGGTGATCGACTGCGGCCTGGCAGAACCCCCTCGCC
CCCGCCCCATGTAAAAAAGCCTCCTTGTGCAATGGTCTGTTTCCTT
TGAACGTGCTTCTTTGTAATGACCGAGGTACCGATTTCTGCTAAGT
TTTCCCAACAACATGAAACTGCCTATTCACGCCGTAATTCTTTCTG
TCTCCCGCTCACTTTCTCTCTTTCTCTCGCTCTCTTTCTCTCACCG
CGTCCCCATCTTTCCTCGCAACCCCCTCTCCCCGCTGCCCTCCCTA
GCTGGCTTTCTCTCTTGCTTCTCTCTTTTCCTCCTGTCCCCCCACC
CCCACCCCCTTTGGTTTGACAATTTTGTCTTAAGTGTTTCTCAAAA
GAGATTACTTTAGTTAGCATGCGCGCTGTGAGCATTGTTAAAAGTG
TTCTTAGGTTTACTGTGAAGAGAATGTATCCTGTATCTGTGAATTG
CTTTATGGGGGGGAGGGAGGGCTAATTATATATTTTGTTGTTCCTC
TATACTTTGTTCTGTTGTCTGCGCCTGAAAAGGGCGGAAGAGTTAC
AATAAAGTTTACAAGCGAGAACCCGAGACTGGCCCGGGCCGCCGCT
CCTCATTCGCTCCTAGGCGCCTTGCAGGGCTGGGGGTGGGGGGGAG
CTGGTCAGCAGGCTCCTGGGCTGGCCTAGGCTAGGTCGCTGAGAGG
AGGGGGCGGGGGCGGGGGCTGGAAGCAGGTGGTGCGAGTCCCTGGG
CCCAGGGGCGCAGGGGGTGAGGGAGGCGGCTGAACGTGATTGGAGG
AGAGAGGATCGAGGGAGGGGAGCCAAGAGAAACCCCCTCCCCTTGC

ENSMUST00000043775.1 1 664 ENSMUSG00000038773.1 GTGGAAGCGAGCAGTGCGTGGAGTTCGGGAGATGTGTGATGTGTGT
GAGACAACCCTCTTCAATATCCACTGGGTCTGTCGGAAATGTGGAT
TTGGGGTCTGCCTTGACTGTTACCGGCTCAGGAAAAGCCGTCCAAG
GAGTGAGACAGAAGAAATGGGGGATGAGGAAGTTTTCTCCTGGCTG
AAGTGTGCAAAGGGGCAGTCCCACGAACCAGAAAACCTCATGCCCA
CCCAGATCATCCCTGGCACAGCGCTTTACAATATTGGAGACATGGT
ACACGCTGCCCGGGGAAAGTGGGGGATTAAAGCTAACTGCCCTTGT
ATAAGTCGGCAAAGCAAATCTGTTTTGAGACCTGCTGTCACCAATG
GGATATCACAGCTTCCCAGTGTAACCCCTAGTGCCTCTTCTGGAAA
CGAAACTACCTTCTCAAGCGGAGGCGGAGCTGCAGCGGTCACAAAT
CCAGAGCCAGACCAAGTTCCCAAAGGTGCTGGCACTGACGGCAGAT
CTGAGGAGCCCCTAAAAGCAGAAGGTTCTGCGTCAAATAGCAATAG
TGAACTAAAAGCCATCAGGCCCCCGTGCCCGGACACAGCCCCTCCT
TCCTCTGCTCTGCATTGGTTGGCCGACTTAGCAACTCAGAAGGCGA
AAGAAGAAACGAAAGATGCAGGGTCCCTGCGGTCGGTGCTCAATAA
GGAGTCTCATTCACCCTTTGGGCTGGACTCATTCAACTCTACTGCA
AAAGTCTCTCCATTG

ENSMUST00000045372.1 1 132 ENSMUSG00000038871.1 GAGCGTTGATGCCGGCTGTAGCGATGAATCCTCACTGGCGTCTGCA
GCACGGCGTTACCGAGGACCGGCTGCTACTGGTAGTTTCCTTGCAG
ATATACTGCTGTTCTTGAACATCATCCCATTGAGAACCCCAGGGTA
GTTCAGCCACCAGC

ENSMUST00000047558.1 1 29 ENSMUSG00000038943.1 CCGTTCTCCGTCCCGCGCGTGGCAAGTGGAGGGTCTCGATTCTGGA
CAGCTTGGAGCGTCCACC

ENSMUST00000035301.1 1 40 ENSMUSG00000039105.1 AGAGTCTGGGTGGTGGATCAGGTGATCCGAGGGGCTTCGGAGGGTG
TTTGAGCAGTTGACTTAGGCCGTTCTCTCAGCCCAAAGTCCCCTCA
GCA

ENSMUST00000048657.1 1 53 ENSMUSG00000039367.1 GTTCGGCTCCTCTGTGAGGAGCTCAAGTCACTCTTAGACTACCTAC
CTAGGGAGGGTGGAGCAGAAGAGTCAGCAATCCGAGTTGGCTTTGT
CACCTATAATAAAGTGCTCCACTTCTACAATGTGAAAAGCTCCTTG
GCTCAGCCACAGATGATGGTTGTATCTGATGTAGCTGACATGTTTG
TGCCACTGCTGGATGGCTTCCTAGTCAATGTCAGTGAGTCTCGGGC
TGTTATCACCAGCTTATTGGATCAGATTCCAGAAATGTTTGCAGAT
ACAAGAGAGACAGAGACAGTGTTTGCTCCAGTTATCCAGGCCGGGA
TGGAAGCTCTGAAGGCTGCTGAGTGTGCAGGAAAGCTGTTTCTGTT
CCACACATCCTTGCCCATTGCAGAGGCCCCAGGGAAGCTGAAGAAT
AGA

ENSMUST00000035672.1 2 1712,3211 ENSMUSG00000039457.1 CACCTGCGCCCGCCGCCCGCTTTCGGTGCGCGCCGGGTCCGTCGCC
GCGTTCCAGGTCCCTCTGTCCCAAGCGCCACCATGCACTCGCTCTT
CAGGAAGAGAAACAAAGGCAAATACAGCCCAACGGTGCAGACGCGG
AGCATCTCCAACAAGGAACTCTCAGATCTGATTGAGCAGCTGCAGA
AGAATGCAGACCAGGTGGAAAGGAACATTGTGGACACCGAGGCCAA
GATGCAGAGCGACTTGGCCCGGATGCAAGAGGGGCAGCTCCCTGAG
CACCGGGACGCGGCCCTGCAGAACGTGTCTGACTCAGAAAAGCTGC
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TGTACGTGCTGGAGGCAGATTCGGCCATCGCCAAGCACATGAAGCA
CCCACAGGGGGACATGATCGCCGAGGACATCCGCCAGCTGAAAGAG
CGCGTGACCAACCTGCGGGGGAAACACAAGCAGATGTACAGCCTGG
CAGTGAAAGAGGCCGACCCGAGAGTCAACTGGGACACACTGGTGGA
CGAGAAGCTGGACAAGCTGAGCAGCCAGAGCTTTGGGACTGACCTT
CCTCTGGTGGATAGCCAGGTGGAGCAACACAACATCTTCCACAATG
AAGTCAAAGCCATCGGGCCCCACCTGGCCAAGGACAAGGAGCAGAA
CAGTGAACTCCAAGCCAAGTATCAGAAGTTGCTGACAGCATCACAG
GCACGGCAGCAGCACCTGAGCTCGCTGCAGGATTACATGCAGCGCT
GCACCAATGAGCTGTACTGGCTGGACCAGCAAGCCAAGGGCCGCAT
GCAGTATGACTGGAGCGACCGCAACCTCGACTACCCCAGCCGCCGC
CGCCAGTACGAGAATTTCATCAACCGGAACCTGGAGGCCAAAGAAG
AAAGAATCAACAAACTGCACACTGAAGGTGACCAACTGCTGACAGC
TGAGCACCCAGGGAGGAACTCCATTGAGGCACACATGGAGGCTGTG
CATGCTGAGTGGAAGGAGTACCTGAACCTGCTCATCTGTGAGGAGA

ENSMUST00000044911.1 1 274 ENSMUSG00000039615.1 GGCCGCAGGCAGCTCCTCCCGATTCCCGAGGAAGCCCCTCGAGAGC
GGTCTGATCTGCGGGCCTCTCTTCTACCCTCAATTCCGCCTTCCTA
CCGGCGGTCCAGACGTTCCCAGGCTGTCGCGTGAGCCCGTGTGTGC
CCTGGTGGTGCGCTAGGACCCGGGCCTAGTGACCGGCCCTCGGAAG
GCCACTTCTCAATGACCGCTGCCACGTTCGCCCAGCTTGGGGCCGG
AGGGCGGGGCTTGAGCGCCGATGGGCGGAGCCTTGGTCTGAGCAGG
GTAGGTCTCGGTTACTGTAGGGCGGGGCCTGTAGAGCGCGGCGGAA
GCTTCTCAGAGCTAAGGGAACTGGCTCAATCCACGAGGCTCCGCCT
TTGCTCACGTGTCCCCATGCCAGCTCCGCCCCACACCGGAAGTTCC
GGTGGCGGATCGCCGACCGGGCGGAGCTGATCGCTGCGCGGGCTGC
GAGATCTAGGTGGCCGGGCGCGGAGCCCAAGCCGTGCCGCGCGGCG
CC

ENSMUST00000044268.1 1 81 ENSMUSG00000039660.1 AACTGGCAGGCGCGCGGTGGGCCTGGAAACATGGCGGAGCGCCCGA
GGAAGCGTCCGTGTGGTCCGGGTGAACATGGCCAAAGGGTTGAATG
GCGAAAATGGAAACAGCAGAGTAAGTAAAAAGCTGAGGCCGGGTTG
GGCAAGCGCACTGAGCCCTCCCTTTCCACAAACCAGCTAATGGCCC
GACGAGCCCTCTTTGGGTCTCAGTGTATCCAAGTGAGTGGTGGCAG
CCTCTCCAGAGCCTAGGCTAGCCCAGCGAGAAGGAACTCTCCTCCC
CATGTCAAGTCCTTTCCCTCCAATAATTCTCCAGAAAAAGAGGAGA
AAAAGAAGTGGAAGGACCTCAAGATA

ENSMUST00000048724.1 4 295,301,11
12,1360

ENSMUSG00000039807.1 CCTGTGCCACAGCAAAGGCACGGGAAAATGGAGAGGGGGGCAGCTG
GATCTGGTAGACGAGACAAAGCTTTTATTGCTACTAGTACTGAAGG
GACGGACAAAGGCATCATGTTAAACACAGTCAAGACTGGAGATGCC
ACCACCACTTCATCAGAAGTGGGAGAGAAGGGGACAGCCTTACCTT
GCACCAGTATTGAGGCGGACGAAGGCTTCATGATGGGTGCTTGCCC
TAAAAAACATCCCCTCCAGGTTGGGGCAGAAGCCAGTGAATGCACT
GTTTTTGCTGCAGCTGAAGAGGGTAAGGGTGTTGTCACAGAAGGAT
TTGCTGAAAGTGAGATTTTGCTTACAAGCTCCAAGGAAGGAGAAAG
TGGAGAATGTGCTGTGGCTGAGTCAGAAGACAGAGTAGCAGGTCCC
TTGGCTGCTCATACAGTTCAAGCTGAAGCCAATGTGAACAGTATTA
CAACAGAGGAAAAAGACGATGCAGTAACCAGTGCAGGCTCTGAGGA
AAAGTGTGGTGGATCTGCATGTACAGTTGAGGGGACGGCTACTTTT
ATTGGTGAAGTTGAAAGTGATGGAGCTGTTACAAGTGCTGGAACGG
AAATAAGAGCAGGATCTCTGAGCAGTGAAGATGTTGATGGGTCCCA
AGAAAATAGGATACAAGTTGGTCCTAAAAAAGAAACAGAAGGCACT
GTGACATGTACTGAAACCAAAGGAAGAAATGATAACTTCATTTGCT
TGGTAACTAGAGTAGAAACCCAAGAGCAACGTGTAGTTACAGGTGC
AGATGTGGTCCAAGTAAATGCTGCTAAACCCCAAGAGGCAAATGCC
AATCAAGGAGATGGTTCTGGAACTGATGGTGCAGAAGGTGAGAGTG
CAGTCACCAGCACAGGCATTACTGAAGAAGATGGGGAAGCATCAGC
AAATTGCACAGGCTCAGAAGACAACAGGGAAGGCTGTGCCATAAGT
TCTGAAACAGAAGAAAGTGCAGAGAGTGCCATGGACAGCACAGAAG

ENSMUST00000049149.1 2 205,399 ENSMUSG00000040249.1 GCCAGTGCACTGAGGAGGCGGAAACGGGGGAGCCCCTAGTGCTCCA
TCAGGCCCCTACCAAGGCACCCCCATCGGGTCCACGCCCCCCACCC
CCCACCCCGCCTCCTCCCAATTGTGCATTTTTGCAGCCAGAGGCGG
CTCCGAGATGGGGCTGTGAGCTTCGCCCTGGGAGGGGGAGAGGAGC
GAGGAGTAAAGCAGGGGTGAAGGGTTCGAATTTGGGGGCAGGGGGC
GCACCCGCGTCAGCAGGCCCTTCCCAGGGGGCTCGGAACTGTACCA
TTTCACCTATGCCCCTGGTTCGCTTTGCTTAAGGAAAGGATAAGAA
TAGAAGAGTCGGGGAGAGGAAGATAAAGGGGGACCCCCCAATTGGG
GGGGGCGAGGACAAGAAGTAACAGGACCAGAGGGTGGGGGCTGCTG
TTTGCATCGGCCCACACC

ENSMUST00000062861.1 1 6 ENSMUSG00000040472.1 GTGCAAGGGTCCACGGGACGGACGGACGGGCGGGCGGGCACTGCTC
TCTATATGCGCGGCGTGTGCCTCGGCCCTGACGGGTGGGGCTTCGG
AAAGATCCGTGGGGACGGAGGCCGTGGTTGTGGTGAGCGCTTCCTC
CTGACCTCACAGTGCCAGCCGCCGGCCCCCTTTTAACTCACGGGGA
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TCCTTATCCTGGGCCTGCTGGCAGCTTCCGGGAAACACCTGGGGGG
CGGGGCCGTGTGGGCGGGGTTCTGTGATTGACATCTCTTTCGGCAG
ATTGAACGGGCTGCCTCCGGACCCCTCCCCTATCGCCAACGCTGA

ENSMUST00000002393.1 1 6 ENSMUSG00000040472.1 GTGCAAGGGTCCACGGGACGGACGGACGGGCGGGCGGGCACTGCTC
TCTATATGCGCGGCGTGTGCCTCGGCCCTGACGGGTGGGGCTTCGG
AAAGATCCGTGGGGACGGAGGCCGTGGTTGTGGTGAGCGCTTCCTC
CTGACCTCACAGTGCCAGCCGCCGGCCCCCTTTTAACTCACGGGGA
TCCTTATCCTGGGCCTGCTGGCAGCTTCCGGGAAACACCTGGGGGG
CGGGGCCGTGTGGGCGGGGTTCTGTGATTGACATCTCTTTCGGCAG
ATTGAACGGGCTGCCTCCGGACCCCTCCCCTATCGCCAACGCTGAG
CCGAAACCATG

ENSMUST00000045141.1 1 11 ENSMUSG00000040472.1 AGGGGGTGCAAGGGTCCACGGGACGGACGGACGGGCGGGCGGGCAC
TGCTCTCTATATGCGCGGCGTGTGCCTCGGCCCTGACGGGTGGGGC
TTCGGAAAGATCCGTGGGGACGGAGGCCGTGGTTGTGATTGAACGG
GCTGCCTCCGGACCCCTCCCCTATCGCCAACGCTGAGCCGAAACCA
TG

ENSMUST00000049228.1 1 16 ENSMUSG00000040476.1 GGCGGTGTGGTTGATTAGGGTGCTGCTTTCAATCGTGTGGCCTTTG
GGAACCCCGCGTAGCCACTGCCGCCTCCTTCTGTCCTCGCC

ENSMUST00000045035.1 1 29 ENSMUSG00000040564.1 CATGGGCCTCCTGAGAGATCCTTAGATCCAGGGTGCCCCTCCAACC
AGG

ENSMUST00000046478.1 2 148,171 ENSMUSG00000040644.1 CTTCATCCTTCAGGTACCAGCCATCTGGGCAGAACTTAAGCTGTGG
AGACTGAGACCACCCCTCCAAGGATCTCGTCTGAGCATCTCTAGTG
ACCTTCTCTGCATTAACTGTCAGTGCTACGGATATTTTTAGCTCCA
AGTCCTGGCAGGGTGGGGCACCTATCTGAGGCAGGGTTTGGTGCCC
CCTCCCCACTGACCCTACATCCCTGGCTGCCGCTGCTGTTACTTCA
GG

ENSMUST00000040428.1 1 52 ENSMUSG00000040904.1 TCGCTCTGCGCCGCGCAAGTCCCCAAATCCAGCTCCTGTCCTAGCA
TTTCCAGGGTTCCCTCTCCCGGCTTCTGTG

ENSMUST00000047013.1 1 187 ENSMUSG00000041012.1 GCAGTCCACTGCCACCGGTCGCCAGCGATCCCGTTCCCGGGTCTCC
GAGCAGACCCAGAGTGCGCTCGCCGAGGTGTTGGGACACTTGCGGA
CCTGACCCTGGAGATCACCCGGGTTTGCCCGCCTCCCATCATCCGC
GATTCCCTGGCCCGCGATCCTGAGCCCAGGGAACTCATTGGGTGGG
GGTAGGGTCCTCGGGGACCCGGGCCAGCTCCCGGGGCGACG

ENSMUST00000035875.1 1 41 ENSMUSG00000041431.1 GGAACGGCTGTTAGTGTTTAGCTGTGGATAGCCAGAGGTTAGGGTG
TCTTCTCGAATCGGGGAACCTCTGATTTTGGAGGAGCC

ENSMUST00000047629.1 1 939 ENSMUSG00000041438.1 AGGTCGGATTCTCAGTCTCTGCTGGCACCCTGCGGGTACCCACGTC
GCAGCTGGTTCCTTAGACTACATTAGCGTGTTTGATGTCAAATCAG
GGAGCATAATTCGTAAGATGGTTTTAGATAGGCAACACCTGGGAGT
GACTAAGTCCAGGTGCATAGTGTGGGGTGTTGCCTTCTTGTCCGAC
GGCACTGTCATAAGTGTGGACTCTGTTGGAAAGGTGCAGTTGTGGG
ACTCTGCTACTGGGACACTCGTTAAGAGTCATCTCGTCGCAAATGC
TGATGTGCAGTCTATTGCTGTTGCTGATCAAGAAGACAGTTTTGTG
GTGGGCACCGCCGAGGGCACGGTATTCCATTTCCAGCTGGTGTCCA
TGACTTCCAACAGCAGTGAGAAGCAGTGGGTGCGGACGAAACCGTT
CCAGCATCACACTCATGACGTGCGTGCTGTGGCCCACAGCCCAACA
GCCCTGATCTCAGGAGGCACCGACACCCACCTGGTTATTCGGCCTC
TCATGGAGAGAGTGGAGGTAAAGAATTACGATGCTGCTCTCCGAAA
GATCACGTTCCCCCATCGGCGTCTCATTTCCTGTTCAAAAAGAAGG
CAGCTTCTCCTTTTCCAGTTCGCGCATCACTTGGAACTGTGGAGAC
TAGGATCCACATCTGCAACAGGCAAGAACGGAGATACTCTTCCACT
CTCTAAAAACGCAGATCATCTCCTGCACCTCAAGACAAAGGGCCCT
GAGAACATTATCTGCAGCTGTGTCTCCCCGTGTGGAAGCTGGATAG
CCTATTCTACAGCGTCTCGCTTTTTTCTCTATCGATTGAAATATGA
ACGCGATAACATAAGCCTCCAAAGAGTTTCCAAATTGCCATCATTC
CTGCGCTCTGCCCTTCATATTCTGTTTTCTGAAGATTCAACAAAGC
TCCTTGTGGCATCCAATCAAGGGTCTCTGCATATTGTTCATCTGTC
GGAAGGAAGCTTCAAGCACTTGCATACTTTCCAGCCGCAGTCAGGT

ENSMUST00000041997.1 1 286 ENSMUSG00000041598.1 AACAATCGGCGGCGGTCGCCCCGAGGGGGGCGTGTGCGCACAGACT
TCTCCATGAATAACCGCTGAGTTCGTCGGTAGTGGTAGAGGGGTGT
ACGCGTGCTCTCCCGTGTACACACACTGCTTTAGGCGCCACCCGGT
GTCGCCCGGCCGGGGAGAAAGGAGGGCAAGAGCCGGCTGGAAGGCA
ATAGCCTAAAGAGCAAATACTCCCCGCCCGTCGGAGCCCTTCCTTC
TCCCGCCCCGCCCGCCTCCCTTGGAAGACTTGGAGGCCAAGGCCGC
AAGAGGCGCAGGGTGGGGCTGGGCCGAGCTGGCGGTCCCTTAGAAA
CCTGGGACGAGGCTTTACGCGGGGGGACCTGCGCGCGCGCCCGGTA
CGTCCGAAGCATGGGGCTCGAGGCTTTTTCAGGGGCGAGTAGGTAG
CGGTTGGTTAATGATTTAACCGCTGGCTTGGGACGTTGAAGGCTGC
GATCCTGATCTCTGGCTCCTCCCCATTCCTGGAGCGCCCCCAGCCG
GAGGAACAAATCTGCCCTCCTGTGTCTGTGGCGTCGTCTGCTGGAG
CTGCCTTTCCCCTTTGGGGGACCCCTGGTTGCTGTGGCCCTCTGAT



43

TGCCCTGTCTACCCTTTGCATTGCTGGACTTCAGATCTGACCCCAT
ACCTGCCTGTTGCCTTGGGAGTGCCCAGCTCCCCCGCAGCCAGCAC
G

ENSMUST00000048046.1 1 71 ENSMUSG00000041732.1 CTGACAAGGAGATCTGTGGAGTTTTTCTCCAAGTGAACCAATCCCC
TGTGTCCTGGCTCACACTGTGGTTAGGGTGGGCACATCCACTCTGC
CATCTTTAACACACAGAAACCAAACATCAGTGCTCCAGTAGCTTAC
TA

ENSMUST00000038945.1 1 132 ENSMUSG00000041801.1 GAGCGGTGGAACATGTAAGGGCACATCCCGCCAGCAGCCGCCCAGC
TCGCAGACGGAGCGCAGGGGAGCGGGCGTGCGGGCGGCGAGGCGCA
GGGCACCGGGTAGAGGCTCGGGGAGGTCGAAGCGGCGCGCAGGGTT
CCAAGCCGGCGGCGAGAGAGTAGCATCGCACGAGCCTCCCGGTACC
CGCTGTCTGCGAGGCGGCCCGGGCCGCAGGCTCGACCGCACAGGGA
GCAAGGCCAACCAGCTCCAGGGCGCGAGAAGCCGGCGCTGTAGAGC
CGGGACAGCCGGGATCGCCGCAGCCTCCAGAGCTGTGGGAACCTCG
GGGTGCCC

ENSMUST00000048966.1 4 426,585,18
74,2505

ENSMUSG00000041852.1 TGAGAGGAGAAACTGCCCCCTTTCCTTTTTCTTCCCGGTTTCTCGC
TTTCCCTTCCTCCCTGCCTCCGCGGGGGGTTGTTTTCCTGCCGGCC
TGCATGCTGTGGGCTGTCAAGGGGTTTGGGGGCAAGTGCCAGGGGA
GGATGCAGCTGCAAAGGAGGGCTGCTGGCCTGCTGCTGTGCTGCTG
AACAGTATGCAGTCGTTTCGGGAGCAAAGCAGTTACCACGGAAACC
AGCAGAGCTACCCACAGGAGGTGCACAGCTCATCCCGCATAGAAGA
GTTCAGCCCTCGCCAGGCCCAGATGTTCCAGAATTTTGGGGGAGCA
GGTGGTGGTAGTAGTGGCACTGGCAGCAGCAGTAGCGGTCGACGAG
GAACAGCTGCTGCAGCGGCAGCAATGGCTAGTGAGACCTCTGGCCA
TCAAGGCTATCAGGGTTTCAGGAAAGAAGCTGGAGATTTTTACTAC
ATGGCAGGCAACAAAGACACAGTGGCAGCAGGAACCCCACAGCCTC
CTCAGCGAAGGCCTTCTGGGCCTGTACAGAGCTATGGACCTCCCCA
GGGGAGCAGCTTTGGCAATCAGTATGCGAGTGAGGGTCATGTGAGC
CAATTTCAAGCACAGCACTCTGCCCTTGGTGGTGTGTCTCATTATC
AGCAGGATTACACAGGGCCTTTCTCTCCTGGGAGTGCTCAGTATCA
ACAGCAGGCCTCTAGCCAACAACAGCAGCAGCAGCAGCAGCAGCAA
CAGCAGCAGCAGCAGCAACAGCAGCAGCAAGTACAGCAGTTGAGAC
AACAGCTTTACCAATCCCATCAGCCTCTGCCACAAACCACTGGACA
GCCAGCCTCTGGCTCATCGCATCTACAACCAATGCAGCGGCCCTCA
ACTCTGCCATCTTCTGCTGGTTATCAGTTAAGAGTAGGTCAGTTTG
GACAGCACTACCAGTCTTCTGCTTCCTCCTCTTCCTCCTCCTCCTT
CCCTTCTCCACAGCGTTTCAGTCAGTCTGGACAAAGCTATGATGGC

ENSMUST00000036160.1 1 149 ENSMUSG00000042275.1 GCTGAGTCGGCCAACTTTGGATTCTGGGATTCCCAGGACATCAATC
AGGTCAAGCTACATAGAGGTCCACCAGGGGTACATTCCACGCATTC
CACTGCTCTCTCTGGGCTCTGTCCTTTAACATCTGGGTTAACTGGA
TCGTGCAAACAGGGTAACAGGCGCAGAAAACAGCTGGACACGTTGC
TGAGCCCAGACTGTACGTGACTAGTTCTTAGAAACCGCTTCTGGAT
CTCTCTGAGCCAACAAGCTCGTCGGTCTGA

ENSMUST00000046532.1 1 20 ENSMUSG00000042367.1 GAGATGCCTCCTTAATGAGTAGGGTAGAAAGGAAGAGCATTCCAGG
CGGGAGGAATCAAGGCCAGGTCTGAGCAGAGAGAGGCAAGGTGGGC
ACAGCCCCCCGAACCCTGAGCAGGCACC

ENSMUST00000044156.1 1 176 ENSMUSG00000042406.1 GGCTAGGTGTCCCACCCCGCCTTGTAAGACACCGGAAATTCGTCAA
CGAGCGATCCCTCCGCGCTCCGGAACCAGACCGCGGCTGGTCGTCA
ACCTATAAAGTAGTGCACTTTTCTCTCATGGGGCCTTTAGGACGAT
CTCTAACGCCACAGTTACCCCCCGAGCACAGCGGAGAAGGGTTGGG
GCGGGCGAGGGCGTCAGTGAGAGGCGGTTTGGTGGCGCTGCGGTAG
GATCACGTGACCACAGTGGGAGGATACGCGGTGTGCTGCGTCCCTG
GCCGAGGCTATAAAGGGCGGGTTTAGGGCGTGCCGCCGCCATTTCT
GCTTGCTGTCTGCCGGTTTAAGTTGTGTGCTCGGGTGTCCCTTTCC
TCTTCCCCTCCCGCAGGGCTTGCGGCCACCATGGCGTATTAGAGGC
AGCAGTGCCTGCGGCAGCGTTGGCCTTTGCAGCGGCGGCAGCAGCA
CCAGGCTCTGCAGCGGCAACCCCCACCGGCCTAAGCCATGGCG

ENSMUST00000030630.1 1 102 ENSMUSG00000042446.1 AAGACGAAGACACAGAGATGGATTCCCCCAGCCCAGACGGCGAGGG
AGGAAGAAGTCTGTGGTACCTGTGGAACCCAGAAGTCTTATTCAAG
GAGCCTTGCAAGGGTGCTCAGTGTCTGGAATGACACTGAAGTATAT
GTATGGGGTAAATGCCTGGAAGAACTGGGTTCAGTGGAAAAATGCC
AAGGATGAACAAGGAGATCTGAAGTGCGGGGGAGGTGAACTTGCCT
CTGCTAGTCCGTGTTCTGACTCCTTAGGAAGTGCTCAAGACCATGC
CCTCTCTCAAGAATCCTCAGAGCAAGGCTGTAAAGCCCGCTCTGTG
AAACTGAAGGAAGATATTCTGTCCTGCACTTTTTCTGAGTTGAGTT
TGGGCTTATGCCAGTTTATCCAAGAGGTGCGGAGACCAAATGGTGA
AAAGTATGACCCAGACAGTATCTTATACCTGTGCCTTGGAATTCAG
CAGTACCTATTTGAAAATGGTAGAATAGATAACATTTTTACGGAGC
CCTATTCCAGATTTATGATTGAACTTACCAAACTCTTGAAAATATG
GGAACCTACAATACTTCCTAATGGTTACATGTTCTCCCGCATTGAA
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GAAGAGCAT

ENSMUST00000057427.1 1 197 ENSMUSG00000042590.1 CACATTGGCTGTAGAGGAACCAGTGTGAAGAGTGGCGTTTCCTGCA
TAGCCATGGCTTTAAAATTCAAAAAACGGTGGAGTGCTGGCGGTCA
GCAGTGCCCAGAGGAACTGAGTTAAAGAACGGAGCTCTGCAGAGTT
AAAACAAAGCCTTAAAGCCACGTGATGATACGAGTCCCGTATCCTT
GAATTACATCCAAGGGTCCCTAAGCCATTGTCTTCATTGACTCCTC
TTCAGGCAAATTCCAATTTTGAGAATACAAACTTTTGGGTCTTCAA
GAGTGGCTAGCCTCGTCAGCCCTTGCTGTAAACATCTGTTATCAGA
ATCCCATATCTATGTGTGGCAGAACATTATGTTATATTAAATGGAC
TAACATTACAAATTGCCTTTACCTTGGACCAATATATCCAGAACTT
GGGCTGTAAAATCTCTTCTATTCATCACACGACCACTGCACTA

ENSMUST00000042141.1 1 73 ENSMUSG00000042699.1 GCCGTTCTCGTGGAAGGTTGGCGCTGCGAACTCGCCTAAGAAGGCT
GTGCTCTCGGGCACGGAAAAGCGGAGGAGGGTGTGAAGAAGACACC
TGAATC

ENSMUST00000049668.1 1 248 ENSMUSG00000042936.1 AACTCAGCTGCCGACCCACCAGGCCCAAGCCTCTGGCTTGCAGGCA
GAACTGCCTTCAGTGCAGCTGCAGCCTTCTTGGCAAGGCCCACTGC
CCATGTTGCAGGCCCAGCCTGGAGCCTCTGCCACACTGGCAAACTT
TCCCCGGGGCTCCACTCGATCACGTATGGCTCCATCAGGAGAACCT
GGCCCCTCTTCTCTAGAACCTCGGGGCCCTCCTAGGGAACGTAGGG
CACCTGCAAGGGACAAAAAGGGTCCTCCAAAAGAGCGC

ENSMUST00000050897.1 1 2 ENSMUSG00000043065.1 CAGGGTCAGTTTTAGTTCCCGGTGAACCTAGCGCGTTTGGCTCCAC
TGGGAGGTAGCAAGACATATTTCTAAGCAAACGATCAAAAGTTAAG
GCAAGGAAGTGCGGTATGTGGAGGTTGGTGTGCAAGTTTCTTTTGG
AGACTTCTAGAGGCTTATGACAGGCGCGCCATTTGGCCCTTTGGGT
GAGAACTGCAGAGCCCCACGCCAGTACCGCCTCTGGGTCGCCTCGG
AGGAGCTCGCCGGATGTACGCAAAGGCGTGGGGGCGGAGCTCTGGT
AACCCAGGCAACGGCCCGGAAGCCACTTTCCGCGTTCCCCCGTGGC
GGGCTCTGTGGTTCTGGAGGCTGAACTTTTAGTCGGGGCGGAGGCA
CAGTCGGCCAGCGGCAAG

ENSMUST00000058150.1 1 36 ENSMUSG00000043165.1 TCACCTCCTTCCCTCACTCATCTTCCCTGGTGCTTCAGGGTAACCC
TTCTCCTTAAACAAG

ENSMUST00000062888.1 1 12 ENSMUSG00000043848.1 GAGGGGCTTCGGAGGGTGTTTGAGCAGTTGACTTAGGCCGTTCTCT
CGGCCCAAAGTCCCCTCAGCA

ENSMUST00000055995.1 1 19 ENSMUSG00000044123.1 GCCTGGGGTCGTGATTGCTAGGGTGGATCTTCGGTTTGCTCAGAAG
CCGCTGTGGTCGAGA

ENSMUST00000050516.1 1 34 ENSMUSG00000044475.1 GCCTTTGCATACGGCCGGCGCGGGCGAGCCTCCAGGGTCTCTTCCT
ACGCTCCCAGTTAGTCCTGGCAGGACTTTCCTGGAACGTCATTTGT
C

ENSMUST00000061392.1 1 4 ENSMUSG00000044539.1 GCGAGGGTATCTGGGGTCCTGCTTAGAATTTGGACCGCTTGACCTG
TGAGTCCCTGTGGCTCTTCGGCCATTCTGATGTGAAC

ENSMUST00000053864.1 1 41 ENSMUSG00000044573.1 AGTGCGCATGCGCCTCGTCCCGACGCGGTTTCTGGGCGCCAGGGTC
TGCACCGAAAC

ENSMUST00000058733.1 1 609 ENSMUSG00000044600.1 TTTCCGGTTTGACGGACGCCTTGGGTGTAAGGATGATCGGAGACAT
ACTGCTGTTCGGGGACGCTACTGATGAACGCCGGGGCTGTGCTCAA
CTTTAAACTGGAAAAAGAAGGACACACAAGGCTTTGGGGAAGAATC
GAAGGAACCCAGCACAGGGAGACAACATCCGAGAGTTTTTACTAAG
CCTGAGGTATTTCCGGATCTTCATCGCACTGTGGAATGTGTTCATG
ATGCTCTGCATGATCGTGACTGTTCGGCTCTTGAGTCCTGCGTGGA
ACCCAGAGATCACCTGCTGGACATCAAGGCTCTATTTCTGTTTCTG
ATGACTTCAAGAATCTTCTCAATGGAAAACCAGGGACCTTCCCAGA
AGGCCCAAGCTCATTTGGGTGGAGAATGTCCATTTCCCAGCTCCCT
GACCCTCGTCAGCCACAGTGACAAAGTCAGACTTTATTAGGAGAAA
GACCTAGGTCTTTACCTTGTGCTGGCATTCTATCTTCTCCTGGCCC
AGCTTCTCCAGAAACCTGACCTGGGCTATTTCTTGGTTGAATTGAT
GGTGATTGTTTTGGTTTGATTTGGGTGTCTTTGTCTGTTTTTTTGT
TTTTTTGAGACAGGGTTTTTCTGGTTAGCCCTGGCTATTCTGGAAC
TCACACACCAGACGGGCCTCAAACTCATAGAGATCCGCCTGTCTCT
GCCTCTCAAGTGCTGGGATTAAAGGTGT

ENSMUST00000050410.1 1 122 ENSMUSG00000044627.1 GCCTGACGTGGGGCGGTTGGTGGTCTCCGTCGTCGGTTTCTAGTTC
CCTGAAGCAGCCGTTTAACCCCAACCCTGGACCCTTCCGAGTTTAA
GCCCACCCCACTCCGGGTGCCCCGGACCTTAGGGTTCAGGAGGGGT
GAGTCAGAATTCAGCCGACTTTACCATGGCGGCTACCGATCACCGC
AACGGCCATTCCCC

ENSMUST00000061681.1 1 126 ENSMUSG00000044645.1 GGCCGCGCGCTCCGCCGCCCGCCAGTCTGGTCGGCGCGCGCTCAGC
GGCGGCGGCGGCGGCCCGACGACGCAGCAGCGGCGCTCGCGCTCGG
CTCCCCGGCCACGGGACGCGGTCGCACCCGGCGAGGGTGCAGCCCC
CGGAGCGGCGGCGGCGGCGGGAAAA

ENSMUST00000058776.1 1 416 ENSMUSG00000044980.1 TTTTTTGTTTTTTTTTTTTTTTCTTAACCCACCTCCTTTTTTTATT
TTCTTCCTCTTCCTGATATGCAAGTGATGTGGCTTGTGACCATAGC
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CTTGGGCAATCCTACAATCACGAGAGTTGCTATGCTGCTTTCCAAA
AAAAAGATGAAAAATGGAGGAAAAGTGAAAAACAACAAAAACAAAC
CAAAAAAAAAAATGATAAAAAGCCAGACTTTTTGTTTTTGTTTTTA
AACCATTTTGGAAAGAAGCGGGTTTTGAAAAATAGTTCTGTTAATT
TGGGACAAATTATATTCTAGAAGCTTTGTGTGACCTCATGGCTGTT
TCCAAAGACTGTCATCAACCTGTTTCGAAGTGAAACAGTTGGGACT
CATTGGACCACAGTGGAAGTGACAACTCCTTAACCCAGTCCTGGGG
TGAGGGTGTGGTGTCCTTCTGTGGTGACTAATGCGGGTAAATGTAG
GGACCTGGTTTTATGCCTCCCGACCCTGTCTTCATCCTCTGTTTTT
TTTTTTTTGTTTTTGATTTTGTTTTTTTTAAATGTACTTTAAGAGA
AAAGGAGAAGAGAATGCCAGAAAACTAAGATGGTTCAATTAATCCA
CTTCCTTCAGCCTTATGCCCTTGGATAGGACATCCTCCATACACCG
GCC

ENSMUST00000060985.1 1 8 ENSMUSG00000045553.1 GGGCTGAAGGGTAGCAGACGTTTCCACAGCCGCCGACCCGCAGCTT
GAGTGTCCTGCACCACCTTTCGTGGAAATCTGAGCCGGCTGTACAG
CTTTCCTCCTTGTTCCTGCAGCC

ENSMUST00000055258.1 1 38 ENSMUSG00000045671.1 CTCCACACCCACAGTTGCCACTTGGGGTGCACAGATAAGGGTAGGT
CACCAACTGATTATGCCTGTCTCTGAGCCATGCAAGAGGCTCCTAA
TGTGCTGGGGGGGGGAGCACATATGCATATATATAT

ENSMUST00000055744.1 1 19 ENSMUSG00000045748.1 AGACGGTTGCGGGCGCAGAGGGTTGGTAGTTGTCGCTGTGGGCCTT
CGCTGCCGCTTCTGCATCGTGAATCGGGGGACCTTGGCAGCCAGAC
CTCGTTCCTCTTACAGTAGCTCTCATCTAGTCGCCACAACTCCGCC
ACC

ENSMUST00000060433.1 1 114 ENSMUSG00000045752.1 GGGCGCTGAAGCCACGAAAATCTGATCGCCCGAGACTCGGTTTCCC
AGGAACCCGAGCGAGACTGGACAGGACCGAATCCCGGGGAACTGGC
GGGACGCTGCGAGAAAGGCGGCAGGGTATTGAGGCGTGTACGGACG
CTGGAACGCTCCTGTATCTGTGCGCGCTAGGATACCCTTTAACCAC
CCAGCTTCGCGAGGCCTCCCGTCCGGCTGTGAGTAGAGGCACTTGA
CACATAGTGGAGGTGGGACGGGTGTCAGGTCGT

ENSMUST00000060630.1 5 13,1804,23
15,2338,25

35

ENSMUSG00000046268.1 TGGACAGTTGGCAGGGTTCCTGATGCAGATGGACAGGTTCATGATT
TTTCAAGCCTCCCGCTTCCCCGGTGAAGCCGAGAGAGTGGCCTTCC
TGGTATCCCGTCTGACTGGGGAGGCGGAGAAGTGGGCCATCCCCCA
CATGCAACCAGACAGCCCTTTGCGAAACAATTACCAGGGGTTTCTG
GCTGAGCTCCGCAGAACCTACAAGTCCCCGCTGAGGCACTCAAGGC
GAGCACAAATCCGGAAGACATCCGCGTCCAATAGGGCTGTGCGGGA
GCGAGAGCGGGAGCGCCAGATGTTGTGTCGCCAACTGGCCGCAGCT
GGCACAGGATCCTGCCCGGTGCATCCAGCCTCCAACGGGACCAATC
CCGCACCAGCCTTGCCCTCTCGTGGCCGGAACCTTTAAGGACTTGC
CACCACCCTGGTAGTCTGTGTCCACCCAGGTAGCTAGACTCCGTTG
TTGAGAGTTGTCAATTCAGTAGCTTTGCCCTGTTTGAGGCACCCTT
CACGCCTCTCTGGTCTACGGGAGACCATCCTGTCATCGGCATTGGT
CACCCACCCCGCTGTGCGGCGTGTATTTGTTTTGTTAGCGTTACCC
GCGACTCAGTGCATGCTCCCCCTTTCTGTTGCTTGCAATCCCAGCT
TCTCCAGCAATCACAACACAGCCCCTTGGGCATGTGCCTGCCCAGG
AACCATTTAGGCTGACCACCTCTGCGAGCTCAGCTCACGGATACTC
AGCTCCTGGAACACTCCCTACAGCTCTTGCTGCCCCAGGCTGAAGA
ACTGGCGAGGAGTGGCCAACTGCTTCGGGTCTCATGTGGACACATG
TTCCAGTCCCAAGGAGCAGAGCCTCACAGGAGGATGACCTCTCAAT
CAGACTCAGCCAAGCCTCTGGACCATGACATCATCTGTCATTTCAA
TGCCAAATGAACTGTGTTTACATACCTACCTGGCCCCTTTGGGGAG
ATGGGTTACCTCTCCTGGGTTTTCCTGCCCTCCTCTGCATGGTCTT

ENSMUST00000051734.1 4 8,161,1933,
3161

ENSMUSG00000046700.1 GTATACTGAGGGTGTATGTAAAATCACAAAGAAGAAACTGTGTCAG
GTAAGGAAATATACATTCAAAATAATATATATATATTTAAAATTAA
GTCTTCTACTTGACTTTTAACAATTCTTGAAGAGAAGTCGAGAATG
TAAGTAATATTTTTATTTAAGTAAGGGTTTAAGGAAAGGGCATGCT
ACCCTGAATGGCAGTCATGAGCAGAACAGATGCTGTTTAAATTTAA
TGGAAACATAAGCTTAATATTTTAGCCATAGAAAGCTAAATTTGAA
TTTATCTATACCGCATAATAATCAACCTGAGGAAAATGATTTGATT
TTTCAAAAGCTTAATTTCTTTATTCTAGAAAATTCAAGTGATGTAT
TGTCTTCCCATTGTTATATTCATTCACGTTAATCATGCAATCATTA
GGTGTCTACTTCTGCTATACTACTAACAGTGGCCAGCTCACTAGAC
ACATACCTGAACAAAAACAGTAAACATTTTTAAAAACTTACTTTAT
TTGAAAATTCAGATACTTTTATATCATTGAGTCATTTACTGCTGTA
AAGTTTTTACTAAGAAAAGGCAGAGAAATCAACCTTAGCATCCTGT
TATAAACTGTCCATTTATTTGCTCATTTCTTCAGGATACTCTTATT
CCTTTCTGTTATAAAGAAAACAAATTCTGAAGAATCCAACTTTTCA
TTCCAGAGTTCCTATCTTAATTAGCATACAAGGTAGGTAAGGTTTA
AACAATTTCCTCAAAGCTGTGACTTTAGGTTGCCATCCTTAGCTTA
TAGTTTTCCAGTTGGGTGATGCTCATCTACAGGGCTCTTGTAAATA
AACACAGTTTCGGAATTATAGGCTCAGGTTAAGGGAATAGTTTCAG
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AAAACTTTGAGTGTGAAGATGTTTGAAAATTATTTAGAACTATCTG
AATAATCTCTGGATGATGTTTGTGATATTCCGAGGAGCTGCTGAGG
ACACAGGTCTTACTGCTTTGTGAGAATCAGTGCAAAAAATAGCTCT

ENSMUST00000058928.1 1 1 ENSMUSG00000046710.1 CAGGGTCTGCACCGAAAC

ENSMUST00000053872.1 1 239 ENSMUSG00000046722.1 CTCAACTCCCCGCCGTGCCGAGAAGCAGCCAGGGGACCCGGAGTGG
CGGAGCCCCCGCCCGCAGTGGGGACGCCGGGGAGCCGCAGGATTCC
ACATCTAAAGAAGACAGGACCTTGTGCCTGCCTGCCCAAGCCTCTT
GCCAGTGCCCCACCAGTCAGAGACTCCGACCTTCACCGAAAGGCCA
CTTGTTGGTGTCTAGGATTTCTACCTTTTCCCACCCCATCCGGTTG
ACTGAACCCAGGGTGTTGTTACACCTGCCTGTGAGGACTGGTTGGT
TAGCAACAAACACGAGCCCCCTGGGGCCTCTGGCAGCGGCCTGAAG
CTGGAACCATCAGGGAAC

ENSMUST00000062238.1 1 239 ENSMUSG00000046722.1 CTCAACTCCCCGCCGTGCCGAGAAGCAGCCAGGGGACCCGGAGTGG
CGGAGCCCCCGCCCGCAGTGGGGACGCCGGGGAGCCGCAGGATTCC
ACATCTAAAGAAGACAGGACCTTGTGCCTGCCTGCCCAAGCCTCTT
GCCAGTGCCCCACCAGTCAGAGACTCCGACCTTCACCGAAAGGCCA
CTTGTTGGTGTCTAGGATTTCTACCTTTTCCCACCCCATCCGGTTG
ACTGAACCCAGGGTGTTGTTACACCTGCCTGTGAGGACTGGTTGGT
TAGCAACAAACACGAGCCCCCTGGGGCCTCTGGCAGCGGCCTGAAG
CTGGAACCATCAGGGAAC

ENSMUST00000050490.1 1 309 ENSMUSG00000047213.1 GGAAGTGGGGCTGAGGCGCCTGTCCGCCATTGTGGGCCCGAGGATC
GGAGGACGAGCGGGGACGAGCAGTGTGCAGGCGGCGAGCTCGGGCC
CCTTCCGCGACTCCCGAGCGTGAGCCCTCTCCCTGGAGCCTGCGAG
AGCGGCGGCGGCGGAGGCCGGAGCAGAGCTTCGCGAGGGCGGTAGT
CGACTGCTGTGAGTGCTCTCGGCGAGGCCCAGGCAGCGGCGGCGGC
GGCGGCGGTTCCTCTCGGGTTACGGTGAAGAATGTCAGCCACTAGC
GTGGATCAGGAGACCTAAAGGGCAAGGAAATAAAGGGTGGGAAAAC
ATGATGCACACATCTGTTGACTTTCCTAACTTGATGTAGTCAGGAC
CAGAGCAGAGACCCACCTGGCTTCTAAGGCCC

ENSMUST00000061794.1 1 318 ENSMUSG00000047245.1 GTGTTTGCAAAAAGGGAAAAGTACTTTGCTGCCTCTTTAAGACTAG
GGCTGGGAGAAAGAAGAGGAGAGAGAAAGAAAGGAGAGAAGTTTGG
AGCCCGAGGCTTAAGCCTTTCCAAAAACTAATCACAACAATCGCGG
CGGCCCGAGGAGGAGAGCGCCTGTTTTTTCATCCCAATTGCACTTC
GCCCGTCTCGAGCTCCGCTTCCCCCCAACTATTCTCCGCCAGATCT
CCGCGCAGGGCCGTGCACGCCGAGGCCCCCGCCCGCGGCCCCTGCA
TCCCGGCCCCCGAGCGCGGCCCCCACAGTCCCGGCCGGGCCGAGGG
TTGGCGGCCGCCGGCGGGCCGCGCCCGCCCAGCGCCCGC

ENSMUST00000055486.1 1 4 ENSMUSG00000047249.1 GTCAGGGTGAAGCCATGTTCC

ENSMUST00000058161.1 1 42 ENSMUSG00000047350.1 GAGTGACGAGAGGCTTTGTCCGGTTCGGCGGTCTTTCTGTGAGGGT
GTTTCGACGCGCTGGGCGGTTTGTGCTTTCATCACATTTGTTAACA
GGTCAAAATGCAGATCTTCGTGAAGACCCTGACCGGCAAGACCATC
ACCCTAGAGGTGGAGCCCAGTGACACCATCGAGAACGTGAAGGCCA
AGATCCAGGATAAAGAGGGCATCCCCCCTGACCAGCAGAGGCTGAT
CTTTGCCGGCAAGCAGCTGGAAGATGGCCGCACCCTCTCTGATTAC
AACATCCAGAAGGAGTCAACCCTGCACCTGGTCCTCCGTCTGAGGG
GTGGC

ENSMUST00000058023.1 2 492,561 ENSMUSG00000047614.1 GTCTTTACGCTTCAGCTCTCTGGGTCACGTGGTTCCCAGTGGTTCC
CAGTAGCTCCCCAGACACCCTAACGCCCTGGGCACCTTTGAGCATC
CCTGATTGGGAAAGGGATGCAGGCTTTAGAAAGCGGCTGACGGGTA
AAATCGCTGCATACTCTGCACAAGCCTCAAGGTGCACGGGCACAGG
GAAGATGCGAGCCTGCCAATGAGCAGCCCTCTTCTCTCTCCTGAAT
GGTCTGGAGCAGGAGGCCCAGAGGCTGCACAGACTCCTTACATAGC
CCTGCATCATCAGCCTACTGAAGGCCCCTCCCCTACCCCTGCTGCT
TTTCATTTGCCTAATTACCAAGTCAAAGTTGCAGTCCAATTTGCTT
TATTTTTGTAAGTGAAATGACCCCCCTACGCCCCCTGTAGGTCGTG
TCCTGTAAGCGCACCCTTCCCTCCTACTTGTCAGGAACTAGGAGTG
GGTGAGTCCTGGGTCTTGGGTTTTGAGATGGAGGGTTGGCATCCAT
CCCTGCTGTGGTTCTTGCCCTGATCTAAGTCAGTCCCTCTGTGAAA
GGCTGGACAGGGTGGCAAGGCAGCATGAAGCACTACAGGTGCCCAG
CCTGAGGGGGCAAAATGAGCCTCCCTCCCCAACTTCAGAGGGAGCT
GGTGGATCAGAGGGCGTTGCCTCGTTTCAAAGGAGGCTGAGATACT
TCACTGGAGTATGGAGGCTTCAGAGCCCAGGCTGGCCTGGCATTTA
AAGGGAAATGTGGGACTCTTGACTGGCCATGGCAGAAACAAGGTCA
GTCAAGGATGGACTGGCCTCTGGGGACCTAAGAGGGCACCCCCACC
TTTTCTCCTTACTTTTCTGGTTGGTTCGGGTTTTCGGGGTTTTTTT
GTTTGTTTGTTTTATTCTTGTTTTTTGCACTTAATGG

ENSMUST00000055747.1 1 7 ENSMUSG00000047858.1 GGGCTGAAGGGTAGCAGACGTTTCCACAGCCGCCGACCCGCAGCTT
GAGTGTCCCGCACCGCCTTTTCGTGGAAATCTGAGCCGGCTGTACA
GCTTTCCTCCTTGTTCCTGCAGCC
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ENSMUST00000059828.1 1 75 ENSMUSG00000048354.1 GGGCAGGGACCGCCAGGGCCGGACCTCCGGGCCGGCGCCTCCGCGC
CCCCGAGATGAGTACGGTTTCTTCTGTGGAGGGTACGCAGTTAAAG
TCTTGATTTCCTGGATCTGGTAACATGGCAAAAGATGTGTGGTATC
TCTTGTAGCCGTCCACCCGTCCACAGTCAACACACTTGGGAAGCAG
CTTTTGCCAAAAACCTTCGGACAGTCC

ENSMUST00000054634.1 5 363,1436,1
551,2018,2

322

ENSMUSG00000049237.1 GGGATTTTAAAGTGGAAATCACCTTTTCAAGATTATTACCATTTCT
GTTGTGGTACTGGAGGCTCTAAAATCTCTGCATGATGTAGTTCAGT
TGAAGTGTTTTGGGTATTCTTAGTGATTTTAGAAAAGCCTCATTTT
GTAAAAGTAAAATATCAGTAAATATCCCAAGATAATTTTCAGATAT
TTTACTGTATTATGTGTAAACGATTGAACGTAAAGGGAAATATAAA
CAGACTTAAAAGTCCAGGCTTAGGAGGGCACATAATTATTTTAATC
CCAACACTCAGAAACCAGAGAGGCAGGCTTCTGTGAGGTCCAGGCT
AGTCTGCTCTACATAGCAGAGAAGGAGCAGCTGGAACTACAGGGTT
TATCAAAAAGAAAGCAGTAGCTCCTCCCGCCATTGTGAGTGCCAAG
TGTGACACTGCTGCAGGTCACAGTGGTGTTTTGGAGATGTGTTTAG
TTAAGAAGTAATCTTAAAGCTTTCTAATGTCCTAGCAAGTCCTGCT
TAGCTGAGGGAATTTTATTTGCATATAATAAATTTTATTCCTGACC
GGTGGTCTCAGGGGGCTAATATTAAAGTATTTATCCTTCTTGTCTT
TTTAATCCTAGGTAGAGAGGTAGCAAGAGTGCTAAGCACGATATTA
CAAGTAATGAAAATTCTTTCATTTGGCAATTATATATTCTTGTCAG
ATCTCAAAAATTCGTGGCTGTTTAGAAGAGAGTGGCTGGAGGATGA
AGAGATTCTTCTAAAATTAAAGGGAAATGGTTTCCTAAACTACACA
GCAGAGAAGGCGGTGGCCAAGCATATAGCAACATGTGGGATACATT
TTCACAGTGTCCTTAAGAAAGGGCAGGACACTCGGGGCTAGTGCAG
GGGCATTTGAAGCACACTTCCATTTCTGGGATCTCGTATTTCATTG
TGTGTAATAAGGACCTGAGAACACAGGCAGATGCAGCTCTTCAGTT
TCATCTTGAGTTTATTTTCCAAATAAAAAGGGCCTGCTCTTACGGC

ENSMUST00000059580.1 1 612 ENSMUSG00000049327.1 AAAGGGAAATGAATTTTTTTTTACACACACACACGCACACACACAC
ACATACACACACACTCACACTCACTCTTAGCTAATTACTTCTAAAT
GTTTTTAAAAAGTATATTAAAGATGCCTTTTCATGTAGTATTTAAA
TATCTGTTACAGGTTTCCAAGGTGGACTTGAACAGATGGCCTTATA
TTACCAAAACTTTTATATTCTAGTTGTTTTTGTACCTTTTTGCATA
CAAGCTGAACGTTTGTGCTTCCCGCGCAGTGTAAGACTCGGCACAG
GTTTTAGAGAATGGAGTTGAACATGAACTAGGAAGCCGGGCTCTGC
CCAAGATGAAAGCCAGGACTCCCCCACACCCCACGTCCAAGGACAG
GCCGGTGTGAGGGCGCTGCCCCCCCACGCACAGCCTGGACGGGATG
TCTCCAAGCTCTTGTTCTCCTCAGCATCCTGACAGGCGTACACACT
GTCGTGTATGAATATTTTTTAGCAAAAGTTTCACAGTAAGCTAGTC
TTCCCCTCTGCTTTCTCCAAAGCTTACTGAGCCCGGGGCTGGGAGG
CCCGGCCAGGAACAGACCTCTTCCACAGGCTTACGGCTTTTCCAGG
CACCTTGAAGCATCAGGGTGGACAGTCAGATTAGAGGCGGGCCGGG
AAAAGCACTGTTCTCCTGCTCAAGAAGGGCAGGTCTCCTGAAACTG
CATTAATTCTTTATAGAAATGTGAACACTGAATTTATTTTAAAAAA
TAATAAAAACAAAACATTTTAAAAAAATCAAAAAAAGAAAAAATGG
AAAAAAAAACCCACAGAAAACAACTTAACGTGTATATAGGTTTTGA
AGGGAGTGAAATGAATGCGGTTTTCTTTTCTTCTGGGGTTTATTTT
TTTTCTTTTTGGCTTGGCTGGTTGGTTTGTGTAGAGAAGATTTGAG
ATGGTACTCTATTCTAATCAAAAGTGAGGTTTTGTAGTGGGACCAG
AAATTACTAAGCCCACACCCCCTCCCTAACCCCAATTCTGCTGC

ENSMUST00000054168.1 1 107 ENSMUSG00000050441.1 TGGCGGCCGAGCCGTGTGTCTCCTCCTCCGCCGCCGCCATATTGTC
TGTGTGAAGCTAGGGGAGCGCGGCTATTGCCGCTGCCGCTTCCACC
GCAGTGTGAAGAAAAAGGGTCTGAAACAAAGTCTTACCAACGTCTG
CTTTTGAACACAGTGACTGCTGGATCTTTAAACATCAAGTTCAGCT
TTGTCTGTCAACCTGTCTGAC

ENSMUST00000051517.1 1 17 ENSMUSG00000050490.1 GGCGGTGTGGTTGATTAGGGTGCTGCTTTCAATCGTGTGGCCTTTG
GGAACCCCGCGTAGCCACTGCCGCCTCCTTCTGTCCTCGCC

ENSMUST00000056704.1 1 181 ENSMUSG00000050560.1 GGCGAGAGGAGGAGGAAGCCCGGAGCGGAGCGGGGCGGCTGGGGGG
GGTGGACCCGCCGCGGCTGCTGCTGCCACCGCCGCCGCCGCCACCA
CCGCTCGTGGGGCTCGTGGCGTGAGGAAGGAGGACGAGTGAGACCC
CGGGGCGAGCGGGCGGCGGCGCCGCTGCTGCTGCTGCTGCGGGAGG
GTCGGCGGCGGGACGGCG

ENSMUST00000060404.1 1 195 ENSMUSG00000050565.1 GGAAATGAAACCGAGCGCAGAGTAGTTTGGGGCTCCGACAATGGCT
TAGCCGCCGACCTCTAGCAAAAGCCTACAGAAAGAGGAGACCTAGA
CCCCCCAAACTGAAGCTCCAGGACTAGGCAGAGCTGCCCGCCTCCG
CTCGGGTCACTTCGCACCACCACCTTCCCGCGCGGCCCACTGCGTC
CTTCCCTCTTGAGGGTCCGGGTGGACTCAATCCGGGAGTGCGCGCC
CAAAGGGCCGCAGAAATCACCAGGACCCAGGCGGGGCCGGAGCGGG
GCCGGCCTCCACGGGGGCGCGCCTGCCGCCGCGTGCCCGCCGCCGC
GCGCGCTCCCGAGCCCGCAGCCGAGACTGTTACCTTCGCGGTCCTC
ACTGGAGGACGGAGAGTCCCGTAACCCTCGGCCGCTCGTGGCCGGA
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GACAGCTGCGGCTGCTGTGAGTGCTGCTCAAGGCGAGCAGACCTCC
GCGTCTTCATCTCCTCGGCTTCCTGGGCTCGCCGCTGCCTCCGTGG
TCGAGAGCGAAGGTTGTAAGCGCTTTCTCTCACTTCCTCTCCCGCA
GAAGCCGGCCGGAACTTTTCTGGCGGGGTTCGTCTCCCCCCCGGAG
ACCTTTCTTTGGCCGCCCGGGGCTCGAAGTCGCCGTACACTTCTGC
CGGCTCCTCTGAAAACCTCACTTCCCGTCGTCCGCGGCGCGACGGG
TGAGCTCCGTACGCAGGTCTTTGAGAAAGGATCCCTCCCCACCCCC
ACCTCCCCTACGGCACAAACAGAAATCGAGGTGTGTGACGCATTCC
CAGACCATCCTGCAAACTCAACACCAGCGACTTCTCTGTGACTGGG
TCCAGATAAAGGTCCTTTCAAGACTGACTTCAGTGGATCTACTCCA
CCAGGTCTTCCCGACCTTACTACATCACTGCCAAGTGCTATTGGCG
AGACTGCCTGCACCAGCAGAAGACTCACCGGATCCATCAGAGCGTC
GGTTTTACCAGAGCAAAGCAAGAGCCTGTGTGGTTCTGCCTCCCGC

ENSMUST00000053254.1 1 1279 ENSMUSG00000050620.1 CAGGATGGGTTTGATCCGTCAAGCCAAGGAATGAGGAAGAAAACAT
ATACTCGGTGCCCCACGACAGCACCCAGGGCAAGATCATTACCATT
CGGAACATCAACAAAGCCCAGTCCAATGGCAGTGGTAATGGTTCTG
ACAGTGAGATGGACACAAGTTCCCTAGAGCGAGGCCGCAAGGTATC
TGCAGTGAGTAAGCCTGTGCTGTACAGGACAAGATGCACTCGCCTG
GGGCGGTTTGCTAGTTACCGTACCAGCTTCAGTGTCGGGAGTGATG
ATGAGCTGGGACCCATCCGAAAGAAAGAGGAGGACCAGGCATCCCA
AGGTTATAAAGGGGACAATGCTGTCATTCCATATGAAACAGATGAG
GACCCCAGGAGGAGGAATATCCTTCGAAGTCTAAGAAGGAACACCA
AGAAACCAAAGCCCAAACCCCGGCCATCCATCACAAAGGCAACCTG
GGAGAGTAACTATTTTGGGGTGCCCTTAACAACAGTGGTGACTCCA
GAGAAACCGATACCCATTTTCATTGAAAGATGCATTGAGTACATCG
AAGCCACAGGACTAAGCACTGAAGGCATCTACCGGGTCAGTGGAAA
CAAGTCAGAAATGGAAAGTTTGCAAAGACAGTTTGATCAAGACCAC
AATCTGGACCTGGCAGAGAAAGACTTCACTGTGAACACTGTGGCAG
GGGCCATGAAGAGTTTTTTCTCAGAGCTACCAGACCCCCTGGTACC
ATACAGCATGCAGATTGACTTGGTGGAAGCTCACAAAATCAACGAC
AGGGAACAGAAGCTGCATGCTCTGAAGGAAGTGCTGAAGAAGTTCC
CGAAGGAAAACCATGAAGTCTTCAAATATGTCATCTCCCACCTGAA
CAAAGTCAGCCACAACAACAAGGTGAATCTTATGACCAGTGAGAAC
CTGTCCATCTGCTTCTGGCCCACGCTGATGCGGCCTGACTTCAGCA
GCATGGACGCGCTCACAGCCACGCGCTCCTACCAGACCATCATCGA

ENSMUST00000051412.1 1 85 ENSMUSG00000050904.1 CATTAGCAGAGACATGTTTCTGAGACAGCCGACTATGTGACACTCT
GATTTCACAGCCCTGACTTCCCCACCTGTGGAACGTGTAGGGTTAT
TTGCCTAAGATGCGACC

ENSMUST00000053256.1 1 27 ENSMUSG00000051141.1 CGGACGTCCGCACGTGGTTGCCGGTTTAGGGTGCTGCTGTAGTGGC
GATACGTCCCGCCGCTGTCCCGAAGTGAGGGATCCGAGCCGCAGCG
AGAGCC

ENSMUST00000051112.1 2 24,51 ENSMUSG00000051256.1 CGAGGTAGCAGGGAAGGGGTTCGCAGGGTGCTTGGCTGGGTGTGTG
AGCAGAGGGTCGGCGTTAGGGGCCTTAGTTCTGTACA

ENSMUST00000062200.1 2 37,64 ENSMUSG00000051256.1 GTGAAAGCCGGGCCGAGGTAGCAGGGAAGGGGTTCGCAGGGTGCTT
GGCTGGGTGTGTGAGCAGAGGGTCGGCGTTAGGGGCCTTAGTTCTG
TACA

ENSMUST00000049640.1 1 120 ENSMUSG00000051303.1 GGTCCGGCCCCGGCCCAGCACCGACCGGCTGGGCTCAAAGTTTGCG
GCCGCCCCTGCGCCGCGCGCCCGATGTATGGGTGATCTACTGCGGC
GGCGGCGGCGGCGGCGGCGGCGGCGGCAGGGTGAGGGACGGCCATA
GTTGCCGGCGCGGCCCGAGCCGGCGACAACAAAAAGTGCGCGGGCT
CCCGGCGGGCGCTCGGACGGCTGCGGGGACGTGGGGCCGCCCGGCC
CGGGCCTCGGCCTCGGCCTCGCCGGCGCGCTCGCGGCCTGGCCCGG
CTCTGCCCGGCGCGCCCGCCGCCCGCGGGGATGTCGTACAAGCCG

ENSMUST00000058162.1 1 5 ENSMUSG00000051510.1 TCTCAGGGTCCTGACCTATGCTCTGTGTCTTGCAGAGTGCCTGCTC
ACTGTGTCCCCCGGGTT

ENSMUST00000053054.1 1 13 ENSMUSG00000051612.1 GGGAGGCTGCCAGAGGGTTTGTCACTGCTGTTGCTCCTCCGCCTCA
GCGAGTCCAGCCCGGGCCTAGTCGGTCGCCTGCCTTTCTCATAGCC
GTTACCCTCAGGCCGCCACAGCCGCCGACCGGGAGAGGCGCGCGCC

Genes with an annotated 5′-UTR in the ENSEMBL database and expressed at late-gastrulation stage according to our U74Av2 Affymetrix wild-type data set
were searched for high-affinity Grsf1-binding sites (5′-AGGGU-3′). Genes with binding sites are listed with their ENSEMBL transcript ID, total number of
matches, locations of the matches, ENSEMBL gene ID and the 5′-UTR sequence.
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Table S4. Bioinformatic prediction for Grsf1 and β-catenin co-regulated genes (intersection of Tables S1 and S3)

Probe Set ID Gene symbol wt-mut het-mut
Total

matches Locations Gene ID Sequence

99561_f_at Cldn7 0.6 0.7 1 383 ENSMUSG00000018569.1 GCCCGCACCTGCCGCCGCACCGCCAGCTCCCTGTG
CCGCGCACCGCAGCCTGGGGCCCAAGGGCCCGCAT
ACTTTCTGGGGGCCACGCCCTAACGGCCCCTCCAC
TTCTTTGGGTAGTCTCGGAGCACGCCGGTAGGAAC
CGCCCGGCCTTCGGGGACCGCTTTTGTCTGGAACC
AGTCCTTCGGGCGAAGCCGGTTCCCTCTGCTGTGA
GAGTGTCGCTTCACCGGAGGGGACGATTTGTGTTT
ACCTCGGTTAACAAGATTTGTAGTTACCCGGTCCA
AAAAAAAATCTTTTTCTCCTTTGGGTGACTTAAAT
CTCTATCCAAATTTTCTTGTGTTGCTGCTCCCCGG
ATTTTTGTTTTTTTGTTTTTTTGCTTTACTGTAGG
GTCGCCCTCCCGGCGCGTCCCGTCTTTTCTGAGAC
AAGGAA

94036_at Cdc42ep4 -0.6 -1 1 286 ENSMUSG00000041598.1 AACAATCGGCGGCGGTCGCCCCGAGGGGGGCGTGT
GCGCACAGACTTCTCCATGAATAACCGCTGAGTTC
GTCGGTAGTGGTAGAGGGGTGTACGCGTGCTCTCC
CGTGTACACACACTGCTTTAGGCGCCACCCGGTGT
CGCCCGGCCGGGGAGAAAGGAGGGCAAGAGCCGGC
TGGAAGGCAATAGCCTAAAGAGCAAATACTCCCCG
CCCGTCGGAGCCCTTCCTTCTCCCGCCCCGCCCGC
CTCCCTTGGAAGACTTGGAGGCCAAGGCCGCAAGA
GGCGCAGGGTGGGGCTGGGCCGAGCTGGCGGTCCC
TTAGAAACCTGGGACGAGGCTTTACGCGGGGGGAC
CTGCGCGCGCGCCCGGTACGTCCGAAGCATGGGGC
TCGAGGCTTTTTCAGGGGCGAGTAGGTAGCGGTTG
GTTAATGATTTAACCGCTGGCTTGGGACGTTGAAG
GCTGCGATCCTGATCTCTGGCTCCTCCCCATTCCT
GGAGCGCCCCCAGCCGGAGGAACAAATCTGCCCTC
CTGTGTCTGTGGCGTCGTCTGCTGGAGCTGCCTTT
CCCCTTTGGGGGACCCCTGGTTGCTGTGGCCCTCT
GATTGCCCTGTCTACCCTTTGCATTGCTGGACTTC
AGATCTGACCCCATACCTGCCTGTTGCCTTGGGAG
TGCCCAGCTCCCCCGCAGCCAGCACG

94449_at protocadherin
gamma

subfamily
B, 1

-0.5 -0.6 2 47,62 ENSMUSG00000024463.1 CCTGTCAGATCACCATCCCATATCGTCACGTGCAT
TCTACTGTCAAAGGGTACAGTGGCTGAGGGTCTGT
GCCCTGCTCCACGGCAGCCCCCGAATGGTGCCCAC
CATGGCACCTGATATCTTAGGTTTCTGGGTTCCAC
CCACAATGCTGTCACTCGTGAACCTCAGTGTGAGT
CATTGGCAAGTCCTGGGTCTTCCTTCTCCCCAGAG
TAATCACACAGAGCGCTCACACTCTCTCCTCCTGG
GAGCCTGTGTGAGAATTAATTACCAGCACATCCCC
GAAACTGGTGAAGTCGTGGCTGTAGGAGAATGTGT
GGTGGGATACATCTCCTGGAAGGGACCTGCGGAAG
TTAGAAATTAAGCGGTGGCTGGCGAGCCCTGCACA
TTGAGCTGGTTGGGAGAGGGCTACGGATCAGTTGG
CTCTGTCTGGAGCCTGTAGAAT

164467_f_at Gjb3 1.8 0.8 1 20 ENSMUSG00000042367.1 GAGATGCCTCCTTAATGAGTAGGGTAGAAAGGAAG
AGCATTCCAGGCGGGAGGAATCAAGGCCAGGTCTG
AGCAGAGAGAGGCAAGGTGGGCACAGCCCCCCGAA
CCCTGAGCAGGCACC

97013_f_at Cyba 0.5 0.5 1 48 ENSMUSG00000006519.1 GACTTGCGAAGTGGGCTGCAGAGTTGGACCGGGCT
GCTGCGTGTGCGCAGGGTCCTCGTC

93941_at T -1.4 -1.4 1 95 ENSMUSG00000023865.1 GGCTCCGCAGAGTGACCCTTTTTCTTGGAAAAGCG
GTGGCGAGAGAAGTGAAGGTGGCTGTTGGGTAGGG
AGTCAAGACTCCTGGAAGGTGGAGAGGGTGGCGGG
AGG

100009_r_at Sox2 1.3 1.3 1 318 ENSMUSG00000047245.1 GTGTTTGCAAAAAGGGAAAAGTACTTTGCTGCCTC
TTTAAGACTAGGGCTGGGAGAAAGAAGAGGAGAGA
GAAAGAAAGGAGAGAAGTTTGGAGCCCGAGGCTTA
AGCCTTTCCAAAAACTAATCACAACAATCGCGGCG
GCCCGAGGAGGAGAGCGCCTGTTTTTTCATCCCAA
TTGCACTTCGCCCGTCTCGAGCTCCGCTTCCCCCC
AACTATTCTCCGCCAGATCTCCGCGCAGGGCCGTG
CACGCCGAGGCCCCCGCCCGCGGCCCCTGCATCCC
GGCCCCCGAGCGCGGCCCCCACAGTCCCGGCCGGG
CCGAGGGTTGGCGGCCGCCGGCGGGCCGCGCCCGC
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CCAGCGCCCGC

100479_at Dnmt3a 0.7 0.8 1 62 ENSMUSG00000020661.1 CCACAGGCAGAGCCGCCTGAAGCCCAGCGCTGAGG
CTGCACTTTTCCGAGGGCTTGACATCAGGGTCTAT
GTTTAAGTCTTAGCTCTTGCTTACAAAGACCACGG
CAATTCCTTCTCTGAAGCCCTCGCAGCCCCACAGC
GCCCTCGCAGCCCCAGCCTGCCGCCTACTGCCCAG
CA

104672_at Frzb -1.1 -1 2 10,105 ENSMUSG00000027004.1 GTGGGGACCAAGGGTTCGTCTATGGATCCAGAGCC
GGGGGTGGAGTGGGGAAAGGTGTGCGGCTCCTGTC
GGGAGCTGCCTGGGGCTACAGCATCACAGATAGAC
AGGGTCTCACACTCCAGTCCCCTGAAAACTCAAAG
CCTTCTCGGAAGGAGGAGCCGGAGGGCAGGGGACC
GCGGGGCGGAGCTCTTGTCGGCCGAGGTGGGAAGG
CGCAGCTGCGAGCCAAGGCGCTGACCTCCTCTGAG
CTCCTCTGGCCGCTCGCAGGATCTTCCCGACCCTG
CAGGACTTGGCAAACTCCCACCTCCGCTCCCATTA
GTCCTCCCACCCCCACCAAATCTCCTCCCTCGGAG
GTCCCCTATCCATCTCACTTTGCAGAATTTATCGC
TTCTTCCAACACCTTTTTGCAACACCCCAGAACTC
CGAGTCCCTTAACTGAATTTGACTTTTGTTTTTAT
TTCTCTCTGGCTTCCTCTTCTGCCCCCTCATCTGA
TTGATGTGCTAAGGCTGATGTCTCTGCCAGAGCGA
GAGGAATAAATAGATGCTGCCTCGCCTAGAGGCTT
AGACGCTTGGGAAGAGCAGCCGGCGCAGCGAGGCA
CCGGGCTCCGCCAAGCTAGTGGACCGGACCTGGGA
GCACTTGGATCCAAGAGAACTGTGATTGTCCCAGG
GGTGGGGGCAGCTCCCCAGGTCGTTGGGATCACCC
CTCGGAACCGCAGGGGGAGACTTCGGAACGAAAGT
GTCTCCCGCGTCCGTCGCTCGGCTGCGCCCTGCCC
CATCCTGCTGGGACC

93543_f_at Gstm1 0.7 0.7 2 14,72 ENSMUSG00000004038.1 CTGCCTTCCGCTTTAGGGTCTGCTGCTCTGGTTAC
AGACCTAGGAAGGGGAGTGCCTAATTGGGATTGGT
GCAGGGTTGGGAGGGACCCGCTGTTTTGTCCTGCC
CACGTTTCTCTAGTAGTCTGTATAAAGTCACAACT
CCAAACACACAGGTCAGTCCTGCTGAAGCCAGTTT
GAGAAGACCACAGCACCAGCACC

93888_at Hoxb1 -1.7 -1.8 1 31 ENSMUSG00000018973.1 TGACATACTGCCGAAAGGTTGTAGGGCAAGAGGGT
GTCTCCCCCAAACGGCCCGACCCTCCTTCGGCCTC
TAC

98419_at Meox1 -1 -0.7 1 14 ENSMUSG00000001493.1 CACTCATTCACTCAGGGTCCCCGGGAAGGGCTTGT
CAGTATGGGTGGGTCCAAGGTAGGACAGTCAAAAT
GTTCAGCATGGTAGGAAACAACTCCGTGCCCGATA
GTCAGCGTGTGTCGGGGGCAGGAAGGCAGACGTGA
AGCCTAGACAGGTGTGGACACGCACATGTGTGTTC
CTGGCCACGTGTTTGTGGAATTTGAGGCAAAATTT
TTGTTTTGGTTCCTGGGGTAAAGTTTCCATTCAAC
ATTTTCCTCTACTGTTTAATTTTTTTTTTAATTTT
AAATTACAAAACTCTGACTAGAAAAAGCGCAATAC
CTTTGAAAGGACTGGGGCAGGCAGTGGACAGCAG

93953_at Prss12 0.7 0.6 1 2 ENSMUSG00000027978.1 CGAGGGTGGGGTGGAGGTCGGACTCCGGGCTACAG
AGCTCCTGGCGCTCATCGCCTCTGGCGCTCCAGCC
TTTGCTTCGCGGGGCTGACCCTTTGGGTCCCGGTG
TGA

98427_s_at Nfkb1 -1.3 -1.1 2 206,229 ENSMUSG00000028163.1 CGCGGGCCGGTTCTAGCAGCGCAGGCCGGAGCTCA
GGGCCCCGCCGCGCCCGGCCCGCCCCGCGCTTCTC
CGCCCGCGCCGCAGCCATGGCGCGCCGCTGAGCCG
CCCGCCCGCCCGCCCGCGCCCCGACCCGGCTCGGG
CTCCCGCCGGTCCGCGCCGCTCCGCAGCGGGAGCC
CGCAGGCGAGGAGAGGCCGCGCCGCATCTCCAGGG
TACCCTCAGAGGCCAGAAGAGGGTGTCAGAGCCCT
TGTAACTGGAGTTTGACGGTCGTGAGCTGCGCATC
TTCACC

103818_at Slc7a7 0.6 0.6 2 43,187 ENSMUSG00000000958.1 AGCAAATCAGCAAAAAGAGGATCTAGCGAATCAGT
TGGTTTCAGGGTTGGTTCCTCATACAGGCATCTCA
GCGCAGGGACATTTGAAACTGAAATCAGAGGGGAG
AGACTTTGGGGGTCAGGGGGAGGCAGAAAAAAGTT
TTACCAAACTGCCTCATTCATGCCTGTCCTGTGTC
ATAACAGGTTGAGGGTTCAGCTGTCTGATAAATAA
GAGGGCAATGCGAGCAAGCTGGTGAAGGTCTTCCT
TCTCTTCGCC
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92997_g_at Sox17 -0.8 -0.7 2 733,1020 ENSMUSG00000025902.1 CCCATTTAGTGAAGAAACTGAAATATGGCCCACTC
ACACTGCTGGCGGGTCTGAAGTGCGGTTGGCCCCA
ACACTCCTCCCAAAGTATCTATCAAGAGAATGGTC
AGCAGAAGTTAGATCTAGTTTTTAGAGAAATCAAC
CAAGACAGGGAAGACAGAGAAAATGCATTCTGGAC
CCGCTACTGTTTTCAATCGTCATTTCAAACAAAAC
CCGTAGTTTATTTAAAAAAAAAAAAAACACGGAAA
GAGAAAATTAGGCCCTGAGATCTTTGAAAAGATGC
CCATTACTAGATACAAAAGAGAAGAGTCACTGTGG
AGGTGAGGGACTGCGTCCCTGCTTCTGAGAGGCAG
GAGAGCTACATGGGGAGACTGTCTCAAAACTAACA
ACAGAAGAGATAGAATTTTTTTTTTCTTAAAGAGC
ACCTGGCTAGAGAATCGATTTGTAAAATTGCTATT
TCTACCCTTAGAGTTTCCTTGATTAAACATCTGAA
ATGCATTTTTTTTGTTTTACTTTCAAGCTAATGTT
TTTCAGAAAAAAATAAAAAGCTTTGAGGAAAAGCA
CATTATCAGTTAGATTTAAGACCAATTGCTTTTAA
ATTACCAATTTAAAATATCATTTTTTTTATTTCTT
AAAGCAGATTTAATTTTACCCCCTTTGTATGAATC
TTACAGACCTGGAGTTTTAACTACTATCACTGATC
TCTACACACAACCTCCAGCTTTAAATGGGAGGGAG
GGTCACCACTGCTTTATAACATAACAAATTAGAGA
AAAGCTGGCTTCTGTATGAGTTCTTTGGAGACAAA
GTAGCTCCAGAAACTGCAGACCAGAAGCTATCAAA
ATCTCTGTGCTTTTTTGGAACCTCCAGTAAGCCAG
ATTTGGTCTCTGAAATAATACAGGAAAACCTCAGC
ATGTCACCTCATGGATACAATGAGCAGCACCTCCA
GACATCTGAATTTCAGCCTTCCTATTTCCCCAAGA
GGTCTTGGCGCCAGCGCCCGGCTCCAGCCAGi

96771_at Erbb3 1 0.8 1 57 ENSMUSG00000018166.1 GCACCGTGAGACACTGGGACCACAGCTGCTGCTCA
ACTGGGGAGTACAAATTGCCAAGGGTATGTATTAC
CTCGAGGAACACAGCATGGTG

Highlighted are those transcripts that showed a significant β-catenin-dependent deregulation and contained a Grsf1 consensus-binding site in the 5′ UTR.


