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Comparisons of three round-amplified products starting with very small quantities of RNA. (a-c) Amplification
biases in the products starting from a small quantity of RNA. Scatter plots of signal intensity obtained from 5 pg of BMMC RNA
prepared by the standard protocol and from 30 pg (a), 10 pg (b) and 2 pg (c) of BMMC RNA prepared by three rounds of
amplification are shown. (d, e) Reproducibility of the three-round amplification of a small quantity of RNA. Scatter plots of sig-
nal intensity between two independent products from 30 pg of BMMC RNA (BMMC 30 pg-| and BMMC 30 pg-2) (d) or from
2 pg of BMMC RNA (BMMC 2 pg-1 and BMMC 2 pg-2) (e), are shown. Red dots show probe sets judged as "Presence”, and
yellow dots represent probe sets judged as "Absence” in both arrays. Blue dots show probe sets judged as "Presence"” only in
either array. The correlation coefficients (r) are presented. The same, four-fold induction and suppression thresholds are indi-
cated as diagonal lines. Genes judged as "Presence" are placed in groups corresponding to pairwise overlaps shown in the
accompanying Venn diagrams.
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samples, while only 57% of 'Presence’ genes in the 2 pg-1  problems in accuracy and reproducibility. On the other
and 55% of 'Presence’ genes in the 2 pg-2 sample were  hand, because of the higher reproducibility (>74%), we
judged as 'Presence’ in both 2 pg RNA samples. These  concluded that amplification from 30 pg RNA collected
results suggested that the amplified products from the  from 15 MCs would be suitable for the practical analysis
RNA from a single MC (about 2 pg) by the current method  of tissue MCs. Based on these results, we set our goal in
may include considerable amplification artifacts causing  this study to acquire gene expression profiles of MCs
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pooled from different regions. To minimize the influence
of cell-to-cell variations within the same class and poten-
tial amplification artifacts, we prepared three sets of 15
MCs for each region and compared genes with signifi-
cantly different expression between MCs from the differ-
ent regions (Figure 2b). We chose stomach as the source
organ, since we can isolate two kinds of MCs from the
mucosa (MMC) and the submucosa (sMC) regions of the
same sections, and mMCs and sMCs have been suspected
to be different in several MC properties such as protease
expression profile and sensitivity to safranin staining
[IREIR

and I MCs

Gene exp profiles of
from the stomach

To visualize two kinds of MCs in the stomach without
causing RNA degradation, the sections were fixed with car-
noy's fixative and metachromatically stained with toluid-
ine blue for a few seconds. sMCs and mMCs were
microdissected using a patch pipette (Figure 2a and 2b).
We prepared three sets of 15 MCs for each region,
extracted their RNA and individually amplified them
(sMC,, sMC,, sMC;, and mMC,, mMC,, mMC;). To
improve the recovery of the extraction of as little as 30 pg
of RNA, we used 'poly G' as a carrier, which does not inter-
fere with the following RNA amplification or hybridiza-
tion of the amplified product to the array (data not
shown). To examine the effects of nonspecifically ampli-
fied artifact products, we performed the RNA extraction/
amplification procedure without adding microdissected
cells ("no cell") as a negative control (described in "Mate-
rials and methods"). The amplified RNAs of sMCs, mMCs
and the "no cell” control were separately hybridized to a
murine microarray. The signal values in the "no cell* sam-
ple were low in general and similar to the background lev-
els (Figure 2c). The scatter plots of the samples
independently prepared within the same group (e.g. sMC,;
vs sSMC,) showed a similar expression pattern; the average
correlation coefficient for all probe-sets was 0.945 + 0.004
and 0.893 + 0.019 in sSMCs and mMCs, respectively (n =
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the standard protocol (BMMC-std) or the amplification
method (BMMC-amp) were subjected to these analyses.
Both hierarchical clustering analysis and PCA revealed
that microarray data from BMMC-std and BMMC-amp
were clustered in the same group (Figure 3a and 3b), sug-
gesting that the global similarity in gene expression pro-
files is maintained during the amplification process. We
next examined the similarity of expression patterns in
three independent sMC or mMC samples. Upon cluster-
ing analysis and PCA, sMC,_jand mMC, _; were clustered
in the same group, respectively. PCA also showed that the
expression profiles of sMCs, mMCs and BMMCs are
mutually different (Figure 3b).

We then compared the stomach-derived MCs (sMCs and
mMCs) with skin-derived MCs, peritoneal MCs, BMMCs
and non-MCs (macrophages and fibroblasts) by cluster-
ing analysis. The tissue-derived MCs (stomach MCs and
skin MCs) were clustered separately from peritoneal MCs
and BMMCs. These results may reflect different properties
between tissue-derived MCs with firm adhesion to the
neighboring cells and floating MCs without a tight con-
tact. As to the similarity of MCs with fibroblasts and mac-
rophages, it is reasonable that fibroblasts are most distant
from MCs and macrophages are closer to MCs as a leuko-
cyte family.

Validation of microarray results by real time RT-PCR
analysis

We next investigated whether the hybridization signals of
known marker genes specific for sMCs and mMCs showed
the expected expression trends [12,14]. The mMC-specific
genes, mast cell protease 1 (Mcpt1) and 2 (Mcpt2) showed
higher values in mMCs, while the sMC-specific marker
genes, mast cell protease 4 (Mcpt4) and chymase 2
(Cma2), showed higher signal values in sMCs (Table 1
and Figure 4a) [15-29]. On the other hand, MC-common
markers such as kit oncogene (Kit) and Fce receptor
(Fcerla) showed significant signal values with no bias
between mMCs and sMCs. To further evaluate the results,
we d the levels of these marker genes

3). In contrast, the average correlation coefficient b
sMCs and mMCs was 0.752 + 0.034 (n = 3), which was
much lower than those within the same group, suggesting
that their gene expression patterns are different.

We further evaluated the accuracy and reproducibility of
our method by other comprehensive analyses (hierarchi-
cal clustering analysis and principal component analysis
[PCA]) using all probe sets. Microarray data obtained
from sMCs, mMCs, skin-derived MCs, peritoneal MCs,
BMMCs and non-MCs (macrophages and fibroblasts)
were applied to these analyses. We first checked whether
the amplification process in our method affects the global
expression profile due to non-linear amplification. The
results from the BMMC samples using RNA prepared by

by real-time RT-PCR using RNA from the independently
isolated MCs (Figure 4b). Moreover, we randomly
selected three genes showing 'mMC-biased’ expression
and another three genes showing 'sMC-biased’ expression;
expression of these genes in MCs has not been reported
previously (Figure 4a). There were no significant differ-
ences in the expression levels of Kit and Fcerla between
mMCs and sMCs. In contrast, the mMC-specific markers
Mcpt1 and Mcpt2 and the 'mMC-biased' genes, Anxal0,
Citse, and Fos showed higher expression in mMCs, and the
sMC-specific markers Mcpt4 and Cma2 and the 'sMC-
biased" genes, Cnn1, Ces3, and Cpe showed higher expres-
sion in sMCs. These results indicate that the microarray
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Gene expression profiles of sMCs and mMCs from stomach tissue. (a) Isolation of toluidine blue-stained MCs in the
submucosa (sMC; upper panels) and the mucosa (mMC; lower panels) of stomach sections. A sMC (arrow) and mMC (arrowhead)
that was metachromatically stained with toluidine blue before microdi ion (left panels) disappeared after microdissection
with a patch pipette (right panels). Bars, 10 um. (b) Outline of the experimental strategy. (c) Labeled and fragmented antisense
RNAEs of three individual sMC samples, three individual mMC samples and the 'no cell' samples were hybridized to a Murine
Array. Scatter plots for 'no cell' (x axis) and sMC, (y axis) (upper left), 'no cell' (x axis) and mMC, (y axis) (lower left), sMC, (x
axis) and sMC, (y axis) (upper center), mMC, (x axis) and mMC, (y axis) (lower center), sSMC, (x axis) and mMC, (y axis) (upper
right) are shown. The correlation coefficients (r) for comparison within sMC,_;, within mMC,_; and between sMCs and mMCs
are presented as means + S.D. Red dots show probe sets judged as "Presence”, and yellow dots represent probe sets judged as
"Absence" in both arrays. Blue dots show probe sets judged as "Presence" only in either array. The same, two-fold induction
and suppression thresholds are indicated as diagonal lines.
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Global gene expression analysis of sSMC,_;and mMC,_;. (a) Hierarchical clustering of global gene expression of various
preparations of MCs and non-MCs. Three-round amplified products of sMC,_;, mMC, _;, skin MCs and BMMCs, and the stand-
ard products of BMMCs, peritoneal MCs, macrophages and fibroblasts were analyzed. (b) The principal component analysis
(PCA\) reveals different gene expression profiles of SMC,_3, mMC,_3, and two preparations of BMMCs. The blue dotted square
indicates mMCs, the red dotted square indicates sMCs, and the black dotted square indicates BMMCs.

results are reliable and reflect the gene expression profiles
of intact sMCs and mMCs in the stomach.

Clustering analysis of the gene expression profiles and

fi I ion b sMCs and mMCs

Of the ~12,000 genes represented on the oligonucleotide
array, we selected 1,272 genes whose expression levels
between sMC,_; and mMC, _, were significantly different
(p < 0.05, Limma's t test). The expression level of each
gene was normalized by its level in BMMCs, which are cul-
tured MCs with so-called 'immature' properties, and the
selected genes were classified into seven clusters using the
k-means clustering algorithm (CL1-7; Figure 5a and Addi-
tional file 1). We also classified the genes into functional
categories, and the representative genes are listed (Figure
5b). Among them, 666 genes (52.4%) showed sMC-
biased expression (CLI-3); in 78% (519 genes) of SMC-
rich genes, the expression levels were relatively low in
BMMCs and augmented in sMC (CL1&2). For example,
the expression level of Mcpt4 was relatively low in
BMMCs, and if the expression profile of BMMCs reflects
the immature properties of MC progenitors, Mcpt4 can be
concluded to be induced during the final maturation into
SMCs. Interestingly, the sMC marker genes Mcpt5 and

Mept6 were classified into CL2/3, suggesting that these
genes were expressed to some extent in 'immature'
BMMCs, but their expression was suppressed during mat-
uration into mMCs. On the other hand, 606 genes
(47.6%) showed mMC-biased expression (CL4-7); in
51% (334 genes) of mMC-rich genes, their expression lev-
els in BMMCs were low but were augmented in mMCs
(CL4&5). For example, expression of Mcptl was low in
‘immature’ BMMCs but was drastically induced during
maturation into mMCs.

Protein expression of Notch4 in sMCs and Ptgrl in mMCs
in stomach tissue

Among the genes showing differential expression (Figure
5b), we further focused on the expression of Notch4 in
sMCs and Pigr1 in mMCs, both of which have never been
previously characterized in MCs. The Notch4 gene product
is a member of the Notch family, consisting of transmem-
brane receptors which are activated by cell surface ligands
on adjacent cells. Recent studies have suggested that
Notch signaling is involved in lymphocyte and mast cell
differentiation [30,31]. We first confirmed that Notch4
expression is significantly higher in the separately pooled
sMCs than mMCs by real-time RT-PCR (data not shown).
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Figure 4

Vaglidatlon of the differentially expressed genes between sMCs and mMCs. (a) sMC-specific (Cma2, Mcpt4), mMC-
specific (Mcpt!, Mcpt2) and MC-common markers (Fcer/a and Kit) (left panel) and six randomly selected genes (Ces3, Cnn/,
Cpe, Anxal 0, Ctse and Fos) (right panel) are indicated in the representative scatter correlation graphs between sMC, and mMC,.
The same, two-fold induction and suppression thresholds are indicated as a yellow, blue and red line, respectively. (b) The
expression levels of the genes in (a) were verified by real-time RT-PCR. The values represent the ratio of relative expression
levels of mMCs to sMCs, and are shown as mean # S.D. (n = 3). The specificity of the PCR product was confirmed by gel elec-
trophoresis and analysis of the melting temperature. The expression level of each gene was normalized to 28S ribosomal RNA.
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Table I: Summary of genes examined by real-time PCR analysis.

http://iwww.biomedcentral.com/1471-2164/10/35

Gene Symbol  Gene Name RefSeq Transcript ID Reference
Kit kit oncogene NM_021099 15

Feerla Fc fragment of IgE, high affinity I, receptor for a polypeptide NM_010184 16

Mcpt! mast cell protease | NM_008570 17,18
Mcpt2 mast cell protease 2 NM_008571 19

Meptd mast cell protease 4 NM_010779 2,20

Cma2 chymase 2, mast cell (mast cell protease 10) NM_001024714 14+

Anxal0 annexin A10 NM_011922 21

Ctse cathepsin E NM_007799 22

Fos FBJ osteosarcoma oncogene NM_010234 23

Pugrl P i reductase | B, 12-hydroxy genase) NM_025968 24 (porcine)
Cnnl calponin | NM_009922 25

Ces3 carboxylesterase 3 NM_053200 26

Cpe carboxypeptidase E NM_013494 27 (bovine)
Notch4 Notch gene homolog 4 NM_010929 8

285 rRNA 28S ribosomal RNA NR_003279 29

*, The coding sequence presented in this paper is the N-terminus truncated-form of Cma2, while the RefSeq "NM_001024714" is the complete

sequence of Cma2.

We next investigated whether the Notch4 protein is exclu-
sively present in sMCs by immunostaining of stomach tis-
sue (Figure 6a). Notch4 signals were detected in the
nucleus-like structures of sMCs but not in those of mMCs.
Furthermore, Notch4 signals were also found in the skin
MCs, which were adjacently clustered with sMCs (Figure
3a). These results show that Notch4 is present in sMCs but
not in mMCs, and suggest that Notch4 participates in
sMC-specific transcription of Notch-target genes, which
may be required for some sMC functions. In hematopoi-
etic cells, it has been reported that constitutively active
Notch4 promotes the expansion of progenitor cells and
inhibits myeloid differentiation [32]. Since Notch ligands
have been shown to exist in connective tissues such as skin
dermis [33), it will be interesting to explore whether
Notch4 plays a role in the differentiation of sMCs and the
maintenance of sMC functions.

The Pigr1 product, 15-oxo-pmslagland|n 13-reductase/
leukotriene (LT) B, 12-hyd: 8¢ is an essen-
tial enzyme for inactivation of elcosanmds such as pros-
taglandin E, (PGE,) and LTB, [34]. Although it has been
reported that the pathways of eicosanoid synthesis differ
among the different MC subclasses [1,4], our results sug-
gest that the inactivation system of eicosanoids also varies
among the MC subclasses. Pigr1 expression was found to
be significantly higher in the separately pooled mMCs by
real-time RT-PCR (data not shown). We also examined
Ptgr1 expression in stomach sections by immunostaining.
Signals for the Ptgrl protein were found in granule-like
structures of mMCs in the stomach mucosa but not in
sMCs (Figure 6b), suggesting that the Pigrl enzyme may
be released from mMCs upon degranulation. Since PGE,
plays critical roles in the maintenance of gut homeostasis
through mucosal protection and inhibition of acid secre-

tion, it is possible that when activated, mMCs negatively
regulate the cytoprotective actions of PGE, through rapid
inactivation by Pigr1.

Gene expi pattern of matrix

and

proteins in sMCs and mMCs

MC phenotypes have been shown to depend on their
interactions with the surrounding extracellular matrices
(ECMs) and neighboring cells [1]. One of the most
remarkable findings in this study is the difference in gene
expression of ECM protein components, adhesion mole-
cules, and cytoskeletal proteins, which may reflect func-
tional adaptation of each type of MC to the mucosal or
submucosal environment in the stomach (Figure 5b).
mMCs express genes for mucosa-specific ECM proteins
such as Mucl (Mucin) and Tff1 (Trefoil factor), while
sMCs express genes for conventional ECM proteins such
as Colda (procollagen) and Lama2 (laminin). Moreover,
sMCs express genes for adhesion molecules such as Alcam
and Vcaml, and genes for ordinary cytoskeletal proteins
such as Acta2 (actin), while mMCs express desmosome-
component genes such as Dsc2 (desmocollin) and Dsg2
(desmoglein), and genes for keratin intermediate fila-
ments such as Krt8 and Krt19. Desmosomes were reported
to be present in the stomach epithelia [35], and it was
found that desmosome-like structures are detected in a
particular type of MC [36]. It is thus possible that mMCs
interact with adjacent epithelia through d

adhesion in the stomach. In contrast, sMCs appear to
interact with neighboring cells via adhesion molecules
such as VCAM-1, ALCAM and VE-cadherin (Veam1,
Alcam1 and Cdh5). Since these adhesion molecules have
been shown to be involved in dynamic regulation of the
actin cytoskeleton [37,38], such molecule-mediated inter-
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Figure 5

Clustering analysis of the gene expression profiles between sMCs and mMCs. (a) Representation of mRNA expres-
sion levels of sSMC,_;and mMC,_; compared with BMMCs. The color of the bars represents the ratio of signal intensity
between independent samples and BMMCs, according to the scale shown on the top right. Genes with significantly different
expression between sMCs and mMCs (p < 0.05, Limma's t test) were selected (1,272 genes) and classified into 7 clusters using
the k-means algorithm (CLI-7). (b) Functional categorization of representative genes from (a).
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Immunohistochemical analysis of Notch4 and Ptgrl in sMCs and mMCs in stomach tissue. (a) Stomach submu-
cosa (sMCs; left panels), stomach mucosa (mMCs; middle panels) and skin (skin MCs; right panels) sections were stained with an
anti-Notch4 antibody (lower panels) and with toluidine blue (upper panels). sMCs stained with the anti-Notch4 antibody in the
gastric submucosa and skin dermis are indicated by arrows. No staining was observed in mMCs (arrowheads) localized in the
gastric mucosa. sSMCs and mMCs were metachromatically stained with toluidine blue. (b) Stomach submucosa (sMCs; left pan-
els) and stomach mucosa (mMCs; right panels) sections were stained with an anti-Ptgr | antibody (lower panels) and with toluid-
ine blue (upper panels). No staining with the anti-Ptgr | antibody was found in the sMCs (arrow). Small signals were observed in
the mMCs (arrowheads). sMCs and mMCs were metachromatically stained with toluidine blue. Bars, 25 um (a, b).

actions with submucosal cells may be critical to maintain
the functional and morphological properties of sMCs.
Indeed, it should be noted that most sMCs are variable in
shape, and are often stretched and winding as compared
with mMCs [1].

Conclusion

We established a method of RNA amplification from
pooled intact MCs isolated from frozen tissue sections,
which enables us to conveniently obtain the global gene
expression pattern of MCs from various tissues, organs,
and species including humans. By using this method, we
demonstrated for the first time the distinct gene expres-
sion profiles of submucosal and mucosal MCs in the
mouse stomach. Our findings offer insight into possible
unidentified properties specific for each MC subclass.

Methods

Materials

The following materials were obtained from the sources
indicated: HPLC purified T7-(dT),, primer
GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGC
GG(T),,] from GE Healthcare UK Ltd. (Buckinghamshire,
England), RNase-free water, dNTP, SusperScript I,
Escherichia coli (E. coli) RNase H, E. coli DNA polymerase
I, E. coli DNA ligase, T4 DNA polymerase and random
hexamers from Invitrogen (San Diego, CA), RNase inhib-

itor, glycogen, and MEGAscript T7 kit from Ambion (Aus-
tin, TX). Balb/c mice were obtained from JapanClea
(Hamamatsu, Japan). This study was approved by the
Committee on Animal Research of Kyoto University Grad-
uate School of Pharmaceutical Sciences.

lifi i I

RNA amp and microarray
Mouse interleukin-3-dependent BMMCs were prepared as
described previously [39]. Total RNA of BMMCs was
extracted using RNeasy mini kit (Qiagen, Valencia, CA)
Five micrograms of total RNA from BMMCs were labeled
and prepared for hybridization according to the manufac-
turer's instructions (standard protocol). On the other
hand, 30 pg, 10 pg and 2 pg of BMMC total RNA were
amplified and labeled by our original three-round ampli-
fication method, which is described below.

First round

Total RNA was incubated with T7-(dT),, primer and first-
strand cDNA was then synthesized by SuperScript I1 (Inv-
itrogen). Second-strand synthesis was carried out by add-
ing RNase H, DNA polymerase I and DNA ligase. The
antisense RNA was synthesized using MEGAscript T7 kit.

Second round
The antisense RNA product was annealed with random
hexamers, and ¢cDNA was again synthesized by Super-
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Script I1. Then, the RNA-cDNA hybrid was digested with
RNase H and annealed with the T7-(dT),, primer, and
then second-strand synthesis was carried out by adding
DNA polymerase 1. The antisense RNA was again synthe-
sized using MEGAscript T7 kit. Quality and size distribu-
tion of the antisense RNA product were confirmed by an
RNA 6000 Nano LabChip on the Agilent Bioanalyzer
(Palo Alto, CA).

Third round

As in the case of the second round, the double-stranded
¢DNA with a T7-promoter sequence was prepared from
the second-round RNA product. Biotin-labeled antisense
RNA was synthesized by RNA Transcript Labeling Kit
(Enzo, Farmingdale, NY).

These labeled RNAs were hybridized to GeneChip Murine
Expression oligonucleotide arrays (Affymetrix, Santa
Clara, CA). We used microarray suite 5.0 of Affymetrix
GeneChip Op i ft for ification of the
GeneChip data and decision of "Presence” or "Absence"
of expression of each probe set using the values of 11
paired (perfect-matched and mismatched) probes.

Microdissection of MCs from tissue sections, RNA
extraction, and microarray data analysis

Tissue sections 7 um in thickness were prepared using a
Jung Frigocut 3000E cryostat (Leica, Nussloch, Germany),
and thaw-mounted onto poly-L-lysine-coated glass slides.
To visualize MCs, the sections were fixed with carnoy's fix-
ative, and immersed in toluidine blue using the following
protocol: carnoy's fixative for 1 min, RNase-free water for
10 sec, toluidine blue (0.5% in 0.12N hydrochloric acid)
for 5 sec, RNase-free water for 10 sec, 70% ethanol for 15
sec, and 100% ethanol for 15 sec three times; the sections
were then vacuumed for 10 min to dry. Each single MC
was microdissected from the sections using a patch
pipette, and 15 cells were collected with an LCM Cap
using the PixCell lle Laser Capture Microdissection Sys-
tem (Arcturus, Mountain View, CA). As a negative control,
LCM Caps just put on tissue sections without MCs were
subjected to the same protocols (no cell). Fifteen micro-
dissected MCs were homogenized in denaturing buffer of
RNeasy mini kits. Twenty nanograms of poly G (Sigma,
Saint Louis, MO) was added to the lysate as a nucleic acid
carrier, and total RNA was extracted. Fifty picograms of
BMMC total RNA (BMMC-amp) and total RNAs extracted
from sMCs in the stomach submucosa, mMCs in the
stomach mucosa and skin MCs in the ear dermis were
amplified and labeled using the three-round amplifica-
tion method, and were hybridized to U74Av2 Murine
Genome Array (Affymetrix). On the other hand, total RNA
of BMMCs (BMMC-std) and peritoneal MC, which were
collected from mouse peritoneal cavities and purified by
density gradient centrifugation using metrizamide, were

http://lwww.biomedcentral.com/1471-2164/10/35

labeled and hybridized by the standard protocol. Raw
microarray data of macrophages (E-MEXP-38/
298290452) and  fibroblasts  (E-GEOD-6697/
1629511747) using the standard protocol were obtained
from ArrayExpress, a public repository for transcriptomics
data. We used either microarray suite 5.0 of Affymetrix
GeneChip Operating Software or the robust multi-array
average (RMA) expression measure for log transformation
(log,) and normalization of the GeneChip data [40,41]).
To determine the similarity in the data, hierarchical clus-
tering analysis and PCA using the R statistical environ-
ment : -PIOj were performed as a
visualization technique. For comparison of the expression
profiles of sMCs with that of mMCs, we selected 1,272
genes identified as having significantly different expres-
sion levels by the Limma's t-test (p < 0.05, n = 3). Signal
values of sMCs and mMCs were normalized by the signal
values of BMMCs. Using the k-means clustering algo-
rithm, these genes were classified into seven clusters on
the basis of similarity of their expression profiles.

Real-time reverse-transcription polymerase chain reaction
(RT-PCR)

Total RNA extracted from 60 captured MCs was subjected
to real-time RT-PCR. Real-time PCR was performed in a
LightCycler (Roche, Mannheim, Germany) using Fast
Start DNA Master SYBR Green I. The expression level of
each gene was quantified using external standardized
dilution, and normalized by 28S ribosomal RNA. Primer
sequences are shown in Table 2. The specificity of the
primers was confirmed by checking the product size and
restriction enzyme pattern by gel electrophoresis and the
melting temperature (data not shown).

Immunostaining

For tissue staining, frozen sections were fixed in 4% for-
maldehyde and incubated with a rabbit anti-Notch4 anti-
body (1:20, Santa Cruz Biotechnology, Santa Cruz, CA) or
a rabbit anti-Pgr1 antibody (1:20) which was a kind gift
from Prof. Takao Shimizu (University of Tokyo) [42].

Abbreviations

BMMC: bone marrow-derived mast cell; CL: cluster; sMC:
submucosa mast cell; DEPC: diethylpyrocarbonate; ECM:
extracellular matrix; LCM: laser capture microdissection;
LT: leukotriene; MC: mast cell; mMC: mucosa mast cell;
PCA: principal comp lysis; PG: p landin; r:
correlation coefficient; RMA: robust multi-array average;
rRNA: ribosomal RNA; RT-PCR: reverse transcription-
polymerase chain reaction.
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Table 2: List of primers used for real-time PCR analysis.
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Gene Symbol Forward primer (5' -> 3') Reverse primer (5'-> 3)

Kit ATAGACCCGACGCAAC AATAAACGAGTCACGCT
Feerla GCCCCGTCTCCATTAG CAATAACCCCGTGTCC
Mcpt! AAACAGTCATAAATGGCAAG GGGAACAAACCATCATCAC
Mcpt2 TTCATTGCCTAGTTCCTCT CTTTTCAGCTACTTGCTCT
Mcpt4 CCTTACATGGCCCATCT CTTCCCCGGCTTGATA
Cma2 GCGGAAATGCAAAGCC ACAGGGAACAGTCCATC
Anxal0 TACCCACAACTTCGGC GGCAAGTAGTGCTTTCT
Ctse GCAAGCCTATTGGCAG TGGCATCGTGTCGAGA

Fos. TGTGTACTCCCGTGGT ACGAACAGGTAAGGTCC
Pegrl CATCGTGAATCGGTGG GCTAGGTCAAACGCAT
Conl ACGGCCTACGGTACAC GGTACTCCGGGTTCAG
Ces3 AGTGATTGTGTCTCGAAG GTTCCCATTCCGAGCA

Cpe ACCGGAAGAGACTCTCA CCAGTAATCCCCATCCT
Notch4 CCCTTAAACTCGGTTGT GGTGCTTAATAAATAGTTGCC
285 rRNA CAGTACGAATACAGACCG GGCAACAACACATCATCAG
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1161698 (ot cONA sequence BCO1S877 BC019977 1505037 1798611 0104432 1.
1181700 o i garana 1 1 0737128 0733169, 208607
1/161713_f_at _ prostaglandin F recey 0418720 0502657 0074874
1161719 fat | RIKEN cONA 150003401 gene 11500034J01RK 0463641 0502246 0.174133
11161740 at n activating gene 1 Rag1 059198 0456365 0211299 32
1161747 i at_ myosin Vb _ Myosb 0497496 0560471 0.246487 o
1161778 1 at Re 0810549 0915382 1027601 058556 070126
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‘Additional file 1:

T

id
1/161788_{_at _ endothelal T Eog? 0.986999 ]
1/161817_f_at | RIKEN CONA 493042218 gene SRR 1343762 3031968 125078 0984873 0003785

1161826, Smonia gase (AN 518588] 0648999 0600877 0604653 0361046 0475208
at _synuclein gamm: smg 186245 1795733 2516361 0103788 2.
biin specke proisess 16 Usp1s 0331039 0199921 0324623 0121176 0078736
metaxin 1 _ Mot | 0437058 0288941 0258942 0100635 0119669
Tixb 156173 1837911 1.48727 0245617 0454517
- 0745604 075625 0699756 0132438 0533984
lymphocyte specific 1 Lspt 1420567 0637793 0894402 070276 059751
stathmin-iike 3 Stmn3 0823955 0752124 0960375 05609 0722783
procoliagen type il aipha 1 Coi3at 3408255 3016138 3497506 1073484 505636
protein 1 Lipap1 0560725 0326254 0265031 0190389 0019078
N-myc downstream reguiaied 4 Nard 0076845 0694347 0845116 044633 0436862
anthrax toxin receptor 2 Antxr2 06314 0528427 0767666 0336459 0195148
iain Tin 0246207 0142747 0331386 0264261 0082943
ke 1(S.
Coreviioe) done MAGE 8374066 mANA parios o8 — | 0228498 0424128 0376165 0071667 0212207,
vesicular membrain protein p24 vmp 1340769 1382054 774431 018198 018472
. chromograninA Chga 199987 1780585 21139 1488031 0817212
Notch gene homolog 1 (Drosophia) Notch1 1323674 0898527 0303657 0185514 0433175
zona pellucida glycoprotein 2 202 0247841 0311152 0198505 0070458
crystallin aipha B Cryab 1033501 1051026 1028926 0696226 0693479
Bark-fike homeobox 1 Band 2008126 2560072 1715166 0165869 0527081
— - 0785007 0731521 0607315 022675 0472232
fatty acid binding protein 1 liver Fabp1 0914198 0938445 1006518 0720067 0798275
iglycan Bgn 1013354 0810459 1047377 0326060 0688168
tenascin C } e 0913282 063633 0392066 0117194  0.183054
C1q and tumor necrosis factor related protein 1 Cratnt 0455611 3457 0479837 0141344 030973,
crystalin aipha C. _Cryac 0506565 0490141 0308773 012277 -0.014008
a8 nomologgene ey mere Amc 0430125 056792 0535919 0174808 0356806
general ranscripton factor G2 0581614 061735 0761758 0376557 0539858
Mus musculus transcribed Aeu-m strong umumy to pmmn
59:05516 (H sapionn) 2145 WMAN Zinc finger prote
145) - 2078102 3016708 2034869 0283574 0081803  -0.154734|
complement component 1 g subcomponent gamma polypeptide  C1gg. 159267 117667 0996498 093636 0631186 0843661
smkanectn pleainogen bndi ke Tna 0995624 085005 0888063 0448636 0632955 0723478
INA polymerase 1-2 Rpoi-2 1636302 07847 0761617 0139684 0148876 00009
RIER conA 500041518 gene 1500041016Rik 050543 1010078 0704491 0114345 0251289
trophinin Tro 0826712 0662707 0539767 0297188 0348626 O
mitogen-activated protein Knase kinase kinase 6 Map3ks 12501 0015688 1207222 0141729 0175375
protein tyrosine phosphatase receptor type B Piprd. 2365088 1276234 1488022 0560857 0716207 0.
hormane receptor aipha Thra 0940174 0778542 1226701 006802 0014979
ELAV (embryonic ethal abnormal vision Drosophila)-fike 4 (Hu
antigen D) Elavid 0281179 0450502 0414747 0066957 017686 0058
laminin alpha 2 Lama2 2354589 0623586 0072151 0396821
centaurin gamma 2 Centg2 | 0487282 0896904 0488135 0324185
myomesin 1 Myom1 0861402 1.400293 0567163
vesicie-associated membrane protein § Vamps 1363541 1500607 o m:sz 0637962
BarH-ike homeobox 1 Banct 1783503 2954072 0468145,
neogenin Neo 034269 0327448 otners  asenme
early B-cell factor 1 Ebr1 073033 0681232 0445778
vascular cell adhesion molecule 1 Veam1 | 3572885 3785055 0258656 0373177,
vascular cell adhesion molecule Veam1 0727994 1274186 0342408 0657804
leucine rich repeat (in FLI)interacting protein 1 Lifip 114505 1106152 076388, 0713289
{toch gers romoog 4 Croacpie) Notchd | 038227 1891524 0011816 018833
astrotaciin Asin1 0516223 0534718 0277072 0077443
Tbox 2 o2 0376754 0435678 023387 0
growth arrest specific 8 Gass. 0245327 0251274 0152121 0011601
small chemokine (C-C molt) ligand 11 Coltt 075189 056839 0.11987 024567
St 0706108 0681561 203 0564247
ubiquitin specific protease 2 Usp2 I 0700829 0330194 0193061 002197,
ubiquitin specific protease 2 Uspz 1707029 0892901 0528178,
elastin En 320 590448 0181531 0598447
fbronectin 1 Fnt 192813 2071945 94092 ul
vesicular membrain protein p24. vmp 1213315 0962586 0102558 0039731
ets variant gene 1 En 1144174 2378049 0321831 0.20024
anin Il Sog2 1628028 1998618 52t 0266487,
solute carrer family 4 (anion exchanger) member 3 Sicda3 | 0638084 1238103 00291 0230579
‘SRY-box containing gene 17 Sox17 0491167 1203035 0162193 0170619
FXYD domain-containing ion ransport reguiator 1 Fydt 2456750 2216306 0621203
RIKEN cDNA 1110054N06 gene | 1110054N0BRiK 0761966 0906846 0591442 0693967 055644
integrin aipha 7 ga7 1306685 0951322 1 0747388 0710368
lymphocyte antigen 6 complex locus C Lyée 1061277 0767864 66296 0079605 0059821
{lymphocyte antigen 6 complex locus A [Ly6a | 3470867 3288636 3490013 127782 1766073
solute camier family 25 (mitochondrial carrier; adenine nucleotide
femalocaor) marbas 4 w2584 2266085 2090947 1686204 0364748 0056192

lus musculus transcribed sequence with moderate similarity to
mn '5p:QOUHP3 (H sapiens) UBPP_HUMAN Ubiquitin carboxyl-

processing protease 25) (Deubiquitinating enzyme 25) (USP on
193087 r_at _ chromosome 21)

— 0581011
193094 at | cerebellar degeneration-related 2 carz I

1193100 at actin alpha 2 smooth muscie aorta Acta?
1/93102_f_at actin gamma 2 smooth muscle enteric 2

193109 (at | serine ( i ¥ Amember 1d Serpinatd
1/93126 8t |creatine kinase brain Ckb
1/93130_at 2600005C20Rik
193153 at Adarb

193187 _at 2210023F24RiK
1/93188_at gickkopf ¢ Dkk3 i}
1193195 at fibrous histiocyloma amplified Mas1
1/93324_at | zinc finger protein 36 C3H type-ike 1 2p3eit
1193352 at | ransglutaminase 2 C polypeptide Tgm2
/93353 at umican Lum
193421 at  PFTAIRE protein kinase 1 Pkt
193431 at | dystrophia myotonica kinase B15 Dm1s
193448 at RIKEN CONA E330036119 gene. E330036/19Rk
119345575 _at in 4 1
193467 at ‘RIKEN CDNAB430218L07 gene B430218LO7RiK
1/93480_at

1/93482_at

193497 at

193534 at

183541 at

193626 at
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‘Additional fle 1: Genes with significanty diferent expression between SMCs and mMCs. Page 4

T oo The Tovers BWWCs.
|Cluster Afiymetrix ¢ Gene name Gene symbol ___sMC1 vs. BWMC _sMC2vs. BMMC_ sMC3 vs. BMMC  mMC1 vs. BMIC mMC2 vs. BUMC | miCS3 vs.
193662 al LI binding 2 Lab2 1508686 702666 1730989 0615682 0299276
193603 at  RIKEN CONAF830020C 16 gene F830020C 16RK 1626876 1484375 0463434 0485308 0335748
1/93866_s_at  matrix gamma-carboxyglutamate (gia) protein Mglap 4079321 386966 3897731 0379086 021004
193921 al | HLA-B-associated transcript 3 Bat3 0322182 048606 044035 0043365 0164816
jee s lopochvome PASO c-may 2 subfamily e polypeptide 1 Cypzel 1651086 0944351 0663445 0209371 036350
194006 at Az2 0960029 0613837 0471954 0264428  -0226162
Mmoo "3 days mbryo spinal cord CONARIEN ikiarh
194027 at  sequence —~ 2567607, 2652338
1940267 at | COB4 antigen cass 0484225 0608897
11941385 at _ fucosytransfer Fut? 0223316 0317822
194222 a0 insulinlke arou i binding protein 4 Igtp4 0825262 1002468
1/942897r_at | melanoma antigen family D 2 Maged2 2065577 1066642
104307t [fbuiin 1 _Fbint 137665, 1400118
194308 at |fibulin 1 Fbint 1148009, 1276121,
194345 at | interleukin 6 signal transcucer et 3567308 1307365
194354 at mmwumly!«u@cu)mt Abcat 3081003 2490683
194377 at ) gamma 11 Gng11 052795 0711468
104304 at  Harvey rat sarcoma oncogene subgy Rras 2001538 2006772
194420 at  |eukaryolc Senuinion dongaton Tactor 1 .|pm 2 Eefta2 0679536 1074941
1944328t i a Siat1 1892119, 1119738
1 94402 at Dsin 3209762 2977867
194493 at in 3 Cidn3. 0157755 0147918
1/04520_at | RIKEN cONA 2610003J06 gene. |2610003J06Rik | 0519673
194545 at 1 Rt 158105 1925863
194712 at | vascular endotheial growth factor C vegle 166086 0764731
protein 21p268 1336563 3011385
0216447 0313068
Gas? 2416645 1440617
Sod3 0713949, 0926
Adn1 2047799 1846103
Thbs2 0426238 0467935
usp21 1.100601 0 655655
195079 at factor receptor i Pagra 3074306 2041402
195104 at syndecan 2 Sdc2 0423686 0533785
1951121 at peptidylprolyl isomerase (cyciophilin}-ike 2 \Ppiz 0803509 0651473
1195125 (at | ring-box 1 [Roxt | 08012 0626812
195184 (at — I 2.0541
195308 at adenylate cyciase 4 Adoy4 0.369495 0457153
1/95325_at | pleckstrin homology Sec? and coiled-coi domains 1 Psodi 0212508, 0501817
1,95332at  S-hydroxylryptamine (serotonin) receptor 28 Hir2b 0255783
198857 at WMM 1 Bmp1 0841213 0573073
195584 at nental pluripotency associated 2 Dppa2 0179541 0530758
1/95618_at  DNA segment Chr 6 ERATO Doi 32 expressed DsEndsze 1318304 1.160063
1195669 g at _stathmin-iike 2 Stmn2 1855361 909969
195670 at stathmin-ike 2 Stmn2 4932282 4411137
1195723 RIKEN cONA 2610009E16 gene 2610009E 16k 0.30484: 367008
1/95806__at | chymase 2 mast cell Cmaz 2073085 1430985,
195876 3 D4 zinc and double PHO fingers family 3 pr3 0380524 435389
196045 at  biglycan Bgn 2700899 1587379
1/96088_at | N-myc downstream reguiated 2 _Nar2 2026098 0884439
1196100 at  Kruppekike factor 2 (lung) K2 1151838 0893665
196144 at | inhibitor of DNA binding 4 Idbd 0732085 0457363
1/96146 at |B-cell ransiocation gene 3 Big3 2534541 201669,
1196204 at | SH3-binding domain glutamic acid-rich protein Shabgr 0621242 0858117
1,96205 at _|SH3-binding domain glutamic acid-rich protein ‘Shabgr 2678416 35696 0 I
1/96208_at | RIKEN cONA 5430596G11 gene 64305966 11Rik 1866039 1455213 0331334
1/96244at | ubiquitin carboxy-terminal hydrolase L1 Ueht 0300407 0345063 0117543
C-type (alcium dependsnt carbonydrat recogron domai) lectin
1,96551_at member 9 59 0150408 0170322 -0.05081
T106705at | metanoma antgen famiy D 1 Maged? 2012893 1396708 100144
196736 at  RIKEN cDNA 8430020K16 gene 9430020K16Rik 2137503 1526161 5
1967428 dermatopontin i 1044588 o
‘pleckstrin homology domain containing family C (with FERM
1/96774_at  domain) member 1 Plekhct 2502077 0244814
1/96812at | (Drosophila) 0784748 0420018
1196818 at  deltex 2 homolog (Drosophia) Dixz 0726735 0111406
1/96020_at protease serine 11 (Igf binding) Prssti 3951462 1673415
1/96926_at | SPARC related modular uk:um mmg 2 Smoc2 1960449 0370235
1/96939 at | myosin light polypeptide § M9 5550774 355535
1/96954 at  serineftreonine kinase 24 rezon homolog yeast) Sth24 0467528 0150557
197004 — — 0398124 014633
1,97082_at pink-eyed dil 835889 70042 0041286
197101 at | cONA sequence BCO37527 BCo37527 0501562 0613746 0375455
19711270t MRV integration site 1 L 2185141 2194341 0334045
1,97 member RAS oncogene family Rab6 0736578 0807 023632,
197297 at  RIKEN cDNA 1500036F01 gene 1500036701RiK 1784003 2248929 0777787
Aorr s ecomucecide pyrophosphatase/phosphodiesterase 2 Enpp2 3630979 3575633 0826317
197336 at crsf 1985342 1198331 0830863
197347 2t iatent mmmmq growth factor beta binding protein 4 [Ltbps 1495156, 2610935 0868335
197402 at _ thioether S-methyhransferase Temt 1063524 0324241 0033622
1/97420_at  SNF related kinase Surk 0236989 1317532 0143464
1/97487_at_serine (or cysteine) proleinase inhibitor clade € member 2 Sorpine2 | 1503878 1684328 0353571
1/97496_1_at  RIKEN CONA 6330514M23 gene 6330514M23RiK 459676 4601069 1440554
19751073t monoglyceride ipase Mgl 0722923 0499009 0298574
197521 at  argininosuccnate synihetase 1 Asst 07769 1042401 0175153
1orsax st Fe mcaplr 4G sbhachain raneporer Fogrt | 0372483 0601874 0098415
1197550 at __ histone deacetylase 7A |HdacTa 0228112 0448935 0187578
197659 r_at insulin| ins 0438502 828 0.12606
1,97775 8t Mus musculus transcribed sequences — 0220121 0367483 0027939
197885 at  RIKEN cONA 1810009MO1 gene 1810009MO1Rik 3024779 3270821 1621651
197933 at  RIKEN cONA 2300006M17 gene 2300006M 17Rik 0643224 0226169 -0.0262
197983 s at  syntaxin binding prolein 1 Stabp1 0244208 [ 0111156
Mus musculus O day neonate thymus CONA RIKEN fulllength
‘enriched ibrary cione A430045K06 product hypothelical Type
= 1557691 0907142 1124153 0257822,
| myosin heavy chain 11 smooth muscle Myhii 777208 7575077 il 1554183
secreted sequence 1 Stp1 250425 2850116 1800834 0510828
chemokine (C-X3-C moli) igand 1 Cx3elt 0850782 0642208 0725723 0396776,
gamma-aminobutyric acid (GABA-B) receptor 1 Gabbri 1.00. 0969313 165826 0550465,
wth factor beta 1 1 rgmit 0931714 1250308 1114435 0474467
expressed sequence AI504298 ~ AI504298 0357209 0509281 0788727 2.061581]
. _protein beta polypeptide Ywhab 0711006 0417627 0684941 0025465 0260999
procoliagen type il aipha 1 Cola1 3877666 3014824 3716608 1757276 2.047541
in £230012M21 E230012M21 060169 0538276 0507178 0147803 0358451
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Additional file 1: Page 5
T g
Cluster id Genesymbol ___sMC1 vs. BMMC sMC2 vs. BMMC _|sMC3 vs. BMMC
198356_at — 0245008 0160113
1,98434_at Arhgel? 1257891 042613
198454 at Paim 109756 0186123
198465 at 11204 1386213 0100072
198475_at Matn2 1250154 0300742
1196496 at glycogen synthase Gys1 0842811, 0253756
198507 at  nuclear muM-mmMnmmt Nrid1 1619945 0858218
198559 at n Smin 1073198, 0.196067,
1/98560_at  adipose diferentation Adlp 1.198411) 0879953
1/98509_at growtn factor related protein 2 Hagtp2 1155505
198623 g at _ insulinike growth factor Ligr2 277625, 072484
198924 at At 1437265 0435012
199010 at y pe 2489762 0307722
199032 at  RAS dexamethasone-induced Rasd1 1231742 0219951
1199053 at intercellular adhesion molecuie 2 Icam2 135107 139085
199057_at -migm 1 theta Thyt 1358159 0215748
1/99081_at ' serine (or cysteine) proteinase inhibitor clade G member 1 505993 0185848
199087 at DNAugmmlCrv 10 ERATO Doi 749 expressed 1311964 0,059605
169136_at 0984148 0616345
199184 at 1491792 0612178
199331 at 1301338 0471547
199439t 0244908 o
1/90442at 0799894 0.115093
1/99444_at 0985145 43
199453 at 0690707 0.267381
1/994757at  suppressor of signaling 1249303 00043
1199484 at serine (or cysteine) proteinase inhibitor clade | member 1 0822428 0.468975
1T 4 mlerclibes ol i § 026897 0.067614
199518 at  microfibrillar associated protein 5 2326941 02002
1199524 at mm s famiy 8 (mumluluum exchanger) member 1 2409443 0021105
199549 at osteogly 1245643 0506181
1/99642._at umoxymmm E Cpe 554302 4273087,
199643 (at  carboxypeplidase E Cpe 6400851 5.274652
199644 al zinc finger protein 269 21289 0715337 0098527
1/99665_at  special AT-rich sequence binding protein 1 sato1 0442807 0350754
cat eye syndrome chromosome region candidate  homolog
1199820 f at | (human) Cecrs 0564974, 0.108146
1,998237C ot DNA segment Civ 18 ERATO Dol 232 expressed D18End2326 0637309 0164637
199830 _at i - 0.299564 001807
109642 3t procoliagen type XX alpm L [Col19a1 075821, . 0136939
199844 _at F2d9 | oisse7 0050097
199848 at Foxt2 1251975 0209585
1199931 at Lama$ 0644776 016395 460221 0
1999425 ¢ Con? 4036935 0303559 1.007419 041208
AFFX
1 MUR b2 at |~ - 0704117, 0.370667 0293 0050228 040169
AFFX- T ] ST
MURINE b1
= - 1612759 1658911 1536281 0114744 0116035 0942635
MURINE_B2.
- - 0885173 0848433 0915092 0285283 0367304
AFFX-PheX-
0183192 0163901 0224813 0218849 0078975
2100342 ] i i apra 1 Tubai 0544835 0720541 1007962 10556
2100513 at Ddef1 | 0108338 0467456  -0.000578 0083274
2/100548 [Peats | oaseant 05768 0267009, 0331017,
2100578 at inosine 5-phosphate Impdh2 o 0357727, 0358871 1337588
100004 at | DNA segment Chr 14 Emmomzm.mm D14End209 | 0247506 -0076472  0.188378
21011107t | procollagen type Vi ai C 0373754 1561037 0.097681
2101147 nal center expressed transcript Goot 0008687 0432212 019339
2101193 at |zinc finger protein interacting with K protein 1 Zikt 008424 0124271 0.
2101202_at — 0135403 0334275 0311676
2101256 a1 ubiqutn 8 ubb 0088122 0169619 0.1
2101448 st HGF.regulted tyrosine knase subsrate Hgs 0087518 0071773 0182294
— 0321284 0217747 0.79004
istocompatibity 2 Q region locus 10 016861 0281712
RIKEN cDNA 5730593F 17 gene. 5730593F 17Rk 043169 0085547 0217908
|RIKEN cDNA 1110020803 gene 26447 093401 0616268 3448
|cDNA sequence BC013529 BC013529 1984 0022138 001 -0310745 019364
RKCEN cONA 2610102001 3506 2610102M01RiK 1155331 1742612 0.011787 0734463 0528
|F-box only protein 2 Fbxo21 | 0324917 033116 0230921 0745212 0427262 04749
mmmﬁmbd Uvmlmm 2 homolog (yeast alpha-1 3-
2100277 _at Aig2 0139202 0194219 0231009 022153  -0075283  -0.076921
21 X 1110032A03RiK 0380275 0094213 0486882 0578233  -0178058  -0.08
2104346 at xxsucumzemmaom 2610100E10RK 0394632 0116843 0430887 048287  -0006666,  -0.243719
216008673t 'LIM domains containi “Limd1 0332536 0022628 0031401  -0572474  -03383%  -0623449
2160253 at  RIKEN cONA o00ens gene 1110004COSRiK 0249337 0388075 0288132 0720873  -0546821 0975608
2160288 at  microtubule-associated prolein 1 ight chain 3 Maptic3 0839673 0874382 -1.178662
2160378 at | RIKEN cDNA 1110006115 gene 1110006115Rik 0080913 0465624
2/160515 at _poly(A)-specific ribonuclease (c»dmyhnm nuclease) Pam 048361 0233418
2160067 @ prol rosn phosshatase 4 Pipta3 0500081 0436551
2,160880_at nwmnﬂtmwmnl Mapkaip3 040611 383644
2161267 { at Mvam.mm(mw» Myvbpia 013759 0018443
21 — 0416387 0424763
21 I cONA GO TOUTIES pwe 0610010E05RIK 040474 0132943
21 0566246 1328005
o212t gwed Neddd 0041149 007487
2/0248 Chek2 0356378 068604
202 _Venit 0171493 0026728
2 H2-DMa o1 0014151
2 Rps24 0218701 0243117
2 1 1606235
Mcpts 1016505 0
Gsn 0815432 1217617
Scdt 19 0976245
Scdf 2364319 1346884
Gosrz | oBteats 0157001
Gosr2 0137051 0
Nisch 1572129 0795757 X
2 94248 _at adaptor-related protein complex AP-1 mu subunit 1 Apim1 34 0080129 0.173204. 0191675 -0.339308
210426673t host cell factor C1 regulator 1 (XPO1 0 11 0154005 0157472 0478435 0032663  -0411155
Zouten r 1 Cetparst 0562961 0210169 0191366 0737593 -1.373313
295124 fing-box 1 1331216 0855043 062174 1276476 -1.15693
3 oSida  AKEN<ONA2BIOOEUOZ 2810052MO2RiK 0.2 0499521 0046119 0476048 0450865
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094332
0154726 0195028
BY s:xme‘ 0619539

oose| 0262581

0176203 0333926
006505

0124037 -0451417]
509028

LT
0748303 Bt
052604,
201495
148576

0910251,

[The st represents 1.272 genes sgniicantly aiered betw Clusterng (g mmw-m BMMCs.
(Cluster Affymetrixid_ Gene name Gene symb SNC1 vs. BUNC m:nm m:nm mMC1 vs. BMNC_mMC2 vs. BUMC | mMC3 vs.
~ 295395 at | RIKEN CONA 9130022A11 gene 91300227 11K 0355933 0261369
2 95698_at ubiquin nplex 7 Ndufb7 004016 [ 194425 E: m:m
20957547at | ind transcription factor protease site 1 1 0074107 0485309
296207 at | RIKEN CONA 2600014B10 gene 2600014810RK 3 PP
206218 at | ransferase CAAX box beta 0225474 0006262 0040712  -0.240763
296352 at | RIKEN CONA 2400001E08 gene '2400001E08RK 0384151 0420247 0200858  -0.13158
Zioe00e @ " Niarmina A aridase Man1 o 047249 0384350 o
4 at lymphoma 18 1 Teltb1 0154223 0109814 0182637 0181703
2 96924 at RIKEN CONA 9430077024 gene 9430077024RK 0086515 0297962 0300718  -1.191425
2/96948_at ininoid inydropteridine reductase Qapr 0037384 021441 0563723 0073934
207167 g at u-c homolog 2 (E eu.) Elac2 003783 0247387 0132457 0137619
2972857f at | UBX domain-containing [Ubxde2 1214052 1124868 0801402 0052489
2073748t RKEN eom\momms gene 2810025M15R 38 0194790 0054004  -0.083781
2074738t — - 0451743 0679858 0260614  -1.062451
ot domal Koo i () oGP e
207784 2t anchor ( in) 7A Sema7a 0046257 0060194 0012361  -0.141006
297967 at  Mus musculus mRNA for mKIAADB20 protein — 004733 086103 0906184 0350204
2198063 at gly cell adhesion molecule 1 Giycam1 0017393 0244334 0305712  -0138556
21984057at _serine (or cysteine) proteinase inhibitor clade B member § Serpinb9 0,44 013373 0575081
298553 at | sarcolemma associated protein Simap. 0579144 0711144
2198604 at  novel nuciear protein Nnp1 0407187
298969 at  ATP-binding cassetie sub-family D (ALD) member 1 Abcd | 0205081 0182117
2190051 at S100 uu:nm binding prolein Ad 510004 0013689 0135074
2/09506_at Cst3. 1165503 0780889
290876 at Sha 0047611 0226907
| 20949 at Docza 0333219 0747394
3100033 _at Msh2 0167113 0520837
3100148 at Cref 0083906 -001939
3100151 at Tde1 . 1115445
3100468 g at | Lyt 4387018 -3502263
100508_a ringe homolog (Drosophiia) Mg 0676217 -0313637
3100530 at mxsn SONAZHO0A1AT? gene 2410041A17R | 2779523 1985776 3422
3 100566 u h ing protein 5 Ighops 0578458 0097391 2214501
3,100616_at oantiger Conpa 04 £ )
3100885 at  NIMA \mu-\ mitosis gene a)-related expressed kinase 2 Nekz 1433391 1356029 1701576
3100901 at _host cell factor C1 Hetc1 0315513 0269506 555202
3101000_at _ omithine decarboxylase antizyme 2 Oaz2 -0335306  -0.704808 127479
3101047_at  RIKEN cDNA 2410026K10 gene 2410026K10RK 2848673 2782719 3681044
31011237at | integral membrane protein 28 tm2b. )
31101487 f_st | lymphocyte aniigen § complex locus Lyte -379700.
3101510 at essom (prosome macropain) 20 s aipha Psmef 3228009
31102033 at | tests specific protein kinase Tesk1
311022767t |RIKEN cONA 130000408 0095648
31102384 at | RIKEN cDNA 2610209114 gene 26102090 14k 1806216 2610041
31102407 at | mast cell protease 5 Mapts 221 0107507 0.
131102408 g_at |mast cell protease 5 Mcpts. 2618439 2547071 -3.703755,
 (Grosome maropai] L o 14 8 (e
3102791 at | muttfunctional protease 7 Psmb8 2018919 2116742 2747367
310269578t | RIKEN CONA 4621518408 gene 4921518A06RIK 0485913 0303483 0047768
3103070t | 1 Pipns1 1428005 1427845 133964
31103101 at | TAR (HIV) RNA binding protein 2 Tarbp2 0190449 003412 0357637
3103223 at | RIKEN CONA 5830406C15 gene 5830406C15RK 1284421 158192 1251197
3103349 at ¥ coger og Lyn 3016235 -1455002 -2
solute carrer family 6 (neurotransmitter transporter betaine/GABA)
3103510 at | member 12 Sic6ar2 2070184 1803252 200572
3103567 at  RIKEN cuNA 2010313022 gene 2010313022k 0050742 0055600 0104347
3103578_at | target of my (chicken) om1 0656148 0326073 0499766
Sohie camar hmﬂy 6 (neurotransmitter transporter GABA) member
3103034 a 13 13 0377884 0500387
31103935 at | ATPase Ca++ ransporting ubi |Atp2a3 0431783 0395657 0493472 )
3103971 at Tecoptor P2X igand-gated on charnel P2t 5343 0683641 0007243 1664314
uu- ke CONA ot MGR 37961 MAGE 157303 complete
3104032 at = 0504403 0409206 0822112
3104087 at w segment Chr 10 ERATO Doi 641 expressed D10EnITe 024847 0737838 1548718
3104207 at m\poﬂn 1 Ipot1 0491653 1447731 234541
3104390 at  acidic (leucine-rich) nuciear phosphoprotein 32 family member A Anp32a 0707041 0476061 -1.11099
31104305 at | RIKEN cDNA 1110033002 1110033102k 0121914 034477 0631582
3104400 at kainate § (gamma 2) ks 0363137 00283 0857172
31104525 at | RIKEN CONA 2610423018 gene 28104230 19RK | 0121572 0006582 7i
3 104648 at yin acidic cluster sorting protein 1 Pacs1 0424781 0824721 1236278
3104680at | receplor (cacitonin) 1 Ramp1 I 0792079 1125404 2207357
31104749 at | ring finger protein Rof20 | -0879637 -
3160167_at 62 Nup62
RIKEN cDNA 2810428115 gene 2810428115RiK 0735751
|moesin R Msn 2252215
RIKEN CDNA 0610013/17 gene 0610013/17RIK 0502042
|RIKEN cONA 1810073N04 gene 1810073N04RK | 0187631
| DEAD (Asp-Glu-Ala-Asp) box polypeptide 18 Dc18 1120125
|cONA saquence BCO17643 BCO17643 023438
C isoform AldoJ 1702258
0528951
swzsop £
Zm1 1204767
2 -0260762
4830420A08RIK 0050896
Aptm1 0412464
Sentd 001833
- g1 1632008
ND 2 Smyd2 0301248
mwmmmmxu:m! Ap2m1 0516644,
max binding prolein wnt -1.35
Son of sevenless homolog 2 (Drosophila) Sos2 0227131
RIKEN cONA CO30048H19 gene C030048H19RiK 1202336
15100 caicium binding protein A10 (calpactin) $100a10 0450900
protein inhi 0104016
polyglutamine binding protein 1 Pabp1 02 029271
inoblastoma binding protein 7 Robp? 0376134 349486 0404284 1353079
beta-2 microglobulin B2m 0433718 0179138 0562307  -0916567
gene 4 Neddd 0757686 1088696 1251991 2205165
histocompatibiity 2 K region H2K 0485081 0463222 483368 1212516
ik giyoxalase 1 Glot 0056263 0177452 -0.365398 0504317
3932715 at _ complex locus Gnas 0833666 0808378 -0739174  -1330883
393325 at ponym-mmm) WORAdrecad) polypepiide E Poirze 0910752 0503147 0784607 -1.34825
3034 comp o lbeomponent receplor 1 Clart 0792658 1012002 1023604 3740816
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93623_at Omd
393714 at _ histocompatibilty 2 Q region locus H2-07
3937623t protein phosphatase 2A regulatory bt (PRS3) Ppp2rd
363799t expressed sequence AI316787 AI316787
A ] mily 2 . Slc2a3
93806_ Shavgrl
393973 at  eukaryotic Ei3s9
3/94015_at nwu homolog Drcscphi). Tl
304066 _at protein Rnft4
3/04260_at vm b sccapor | (pmyum) Rabact
304304 at Anxab
3/04506_at u.mo- and polyadenylation specific factor § Cpsts
394535 at  adducin 1 (alpha) Add1
304835 { at tubulin beta 2
304976 a | expressed sequence AL022610
39503 @ |miogen schveled rotn Knsse inaes 1
395049 at small nuciear ribon
395007 at  ARP10 actin-related protein 10 humbg (8 cerevisize)
395129 at or sor 2
385140 at  RIKEN CONA 5230400G24 gene
395473 FXYD dor ort regulator 6
3,95480_at Chr 11 Wayne State Universiy 68 expressed
395580 at  RIKEN CDNA 5830417110 gene EX
395507 at pfwmmwom synthase 1 T 0758776, 0791421
395622_at keich domain containing 0431685 2519951
395682 at  damage specific nm\rmam \Dab1 0268813 1201439 -1.486419,
Mus musculus Sestrin 1 mRNA(cDNAunm MGC67135
395731 al | IMAGE:6414521) complete cds - 2610456 -2819743  -3304539,
carrier family 29 (nucleoside fransporlers) member 1 Sic29a1 -1.280769
RIKEN cONA 2010321M08 gene 2010321MOSRIK | 1746627
D4 zinc and double PHO fingers family 2 Dp2 0523672
low-density ipoproten receptor.rolated proein 10 Lp10 093581
— 2088761
RIKEN CDNA 0610038C21 gene 0610039C21Rik
| Sjogren's syndromelscieroderma autoantigen 1 homolog (human) a1

Mlm 2 binding protein
[

Acp6
vmxsn CDNA 0710007A14 gene 0710007A14RiK
C2 dom: Mbc2 T
Lmoz
Prkarta
LOC56628
copine | 1
RIKEN cONA 2700079K05 gene 2700079K05RIK
|RKEN CONA 26100261 18 gons. 2610028 19Rik
|
|RIKEN cONA 2210402622 gene 2210402G22Rik
ibilty 2 D region locus 1 12:01
reguiator of G-protein signaiing 2 Rgs2
nuclear factor erythroid derived 2 Nie2
blocked early in transport 1 homolog (S. cerevisiae)-iike Beti]
ylation factor-ke 2
RIKEN cDNA 1110025109 gene 1110025109RK
RIKE 1300004C11 gene 1300004C 1Rk
|cytoki ke factor 3 c3
mump«uw 2Q region locus 7 H2.Q7
ontevsa ion regulator 1 Erort
ch 11 KL Mohike 35 D11Mon3s
RIKEN CDNA 2610016F04 gene 2610016F04RiK

|iransient receptor potential cation channel subfamily V member 2 Trpv2
| solute carrier family 6 (neurotransmitter transporter serotonin)
member 4

0102501

0231593
0674249

1.727575]
1823256,

-1.708781)

It | Slcad. 0615639 -1797803 1941611
Max protein Max i -1316084 -1626706 1840418
immediate early response 2 lor2 -3540063 3921514 -34737
topoisomerase (ONA) I beta Top2b 0737496 0807235 222199,
spindi 0214537 0313105 0410191
‘guanine nucleotide binding protein alpha inhibiting 2 Gnai2 0759608 1832073 23103
guanine nucleaide binding protein alpha inhibiting 2 Gnaiz 1218756 -1781581, 1346025
guanine nucleatide binding protein alpha inhibiting 2 Gnaiz 0697737 -1137828]  -0960906.
0253258 | 0826001
lectin galactose binding soluble 1 Lgalst 1996279, 4219014 3642572
3 Gapd 1182498
she Shim
Iserine (or cysteine) proteinase inhbilor clade B member 5 Serpinb
RIKEN CONA 2310020021 gene 2310020A21RiK
Aldhtal
Lamp2
Cakntb 033825 62
Bglap1 0507 0475118 0942208
Lamc2 0704904 1.291347
fransporting Atpdb 1492450 0848755 4816454
lysosomal-associated protein transmenmbrane 48 Laptmdb 1350745 1245103 1.998078
4 |CD24a antigen Ca24a 247955 3383634 4513485
4100723 (_at | small proline-rich protein Sprize 0275273 0211749 0534036
4 _at Mmmhm|mwu Akr1b8 0197315 0404676 2.523004.
4100909 at  protease serine 8 (prostasin) Prss8 0171116 0305177 0514263
41009447t | Mus musculus transcribed — 0715898 0099895
4100984t activating transcription factor 1 Attt 0757585 0106816 0.757585
41101009 at 2 basic gene 8 K128 0795517 4222279
4101024 ) _at _ small proline-rich 2A Sprza 0527664 5.298496
ine-rich 2A Sprr2a 0326785 0661343 0472211 4209954
anerrgrdnt 2 Xercpus ) Agr2 0628675 0.12909 4331681
‘malic enzyme Mod1 2250846 1085015 0075669 2870311
|EWS/FLI1 activated transcript Eat2 0096828 0017971  -0013678 0246001 =
mmwmnm W: facior & Cpsfd 0502861 084471 023405 0840011
amnexin Anxa3 2505393 1347378 1991851 2037164
""I,W'PLW"' 5 - Rnfs 0.003822 499050 -0.069848 ,
4101425_at _ glutathione synthetase Gss 0213685 0252158 0207018 0491401
4101466 at F Pigl 051433 0742464 0742464 1550561 1648473
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[The st represents 1272 icanty
Cluster id name . . B
4101484_at | neighbor of Brcat gene ‘NorT 355662 1862751 1406678 1.177301)
AcylvcmvuyvuAum-u 1 paimitoy! Acox1 0673271 1072219 156404 125667
metallothionein 2 202269 3745076 2683112 294860
= — 0402888 3401288 1652086
cytochrome P50 family 2 subfamily b polypeptide § Cyp269 0197248 505260 0301613
| glutathione S-transterase apha 2 (Yc2) Gsta2 0.366 2540774 3328238
fused toes Fis 0082855 1820602 0367446 17330
Semcap2- |
‘semaF cytoplasmic domain associated protein 2 pending 0400178 1567555 2704249 193962
‘autophagy 12-ike (3. cerevisiae) Apgi2! 0.028561 051643 1027989 1.12812¢
RIKubiquinol cytochrome ¢ reductase core protein 2 Ugere2 | 0560238 0802284’ 1154908 169507
Cat |~ 1584178 2605437 2106775 1634
 keratin complex 1 acidic gene 18 Kitt-13 0593945 2574045 2661176
potassium channel subfamily K member 1 Kenk1 0418338 0505821 0474171
cle ? 1
(cONA clone IMAGE 6402922) — 0310014 0638922 0401972 0546131
carbonic anhydrase 8 012803 0477500 0020785 1287126
0427293 155231 0831262 152510
sokte carte iy 72 (oani cation ranspoie) mamber -k | 2281t 0189671 0
mucin 1 transmembrar 0316577 0797562
1 Bagalte 016756 024054
{FXYD domain-containing ion transport requiator 3 Fxyd3. 0926418 2307224
inhibior 1-associted protein 2 Baiap2 0059631 0063807
! x sequence AI788950 | AI788959 0131877 0083913
4103238t wingless-related MMTV integration site 4 Wit4 0415420 0431104
4103264 at related Mt 0056673 0067306
4103386 at acyl-CoA thioesterase 1 Pre1 0212820 0146165
4103443 at  absent in melanoma 1 0419822
4103494 7at | vransmembrane 4 superfamily member 3 [ Tmasts 0542144 0773616
4103506 ( at | desmocol 0250202 0119982
4106367 |RKEN cDNA 510025023 gonis 2610025M23RiK 0288107 0270046
4/103680_at cassette nm-mn,c (CFTRMRP) member 3 | 0612409 0521543
4 103714 at Rlxsudm\wmm gene 0610009A07RIk | 0415116 2149438
103761_at | Tcfcp2-elated transcriptional repressor 1 Crrt-pen 0321444 0185122
03771 at | RIKEN cONA 1110061N23 gene. 1110061N23RI | 0480222 0250489
103845t solute carier family 31 member 1 [ S3tat 0385253 0549380
41103873 at | RIKEN CNA 2310015N07 gene 2310015NO7RIk | 0162035 017137
" ding protein 1 Natp1-pending | 0905 0308673
4/103974_at_transmembrane protease serine 2 Tmprss2 0.112058 0.160305
Y 0027973 0001747
Jup 09 0308391
0232148 001985

4104222 f at |

4104337 { at

4161034 at
4161042 at
4161071 at
41610917 at
4161008 at
4161188 1 at

4161226 f at

4/161486_f_at

4161487 f at

geranygerany! diprosphat lymn-n 1
RIKEN cONA 1200008D14

RIKEN cONA 1200008014 ww
,pnupmp-un group Xil

desm

| chemolkine-ke factor supar tamiy 8

cDNA sequence BCO37006
microsomal glutathione S-transferase 2
lectin galactose binding soluble 4
thioredosin-ike

IRKEN cONA SES040TETS e
|adenylate kinase a-;»um

plexin
{RIKEN cONA 2010317E03 gene
acet A acylransferase
prostate stem cel a

RIKEN cONA 1110060F 11 gene
Harvey rat sarcoma virus oncogene 1
ifotransferase

creatine kinase mitochondrial 1
isocitrate dehydrogenase 1 (NADP+) soluble

[Phospholipase A2 group X
_carbony
RIKEN cDNA 2700038P16 gene

|F-box and leucine-rich repeat protein 12
lamlmn beta 3

\hs rmcibe RN it 1 ookorial o LT (GORA dov
MGC58373 MAGE §771135) cmplte o

Gonevelind2 o homlog (Drosophila)
imemuncgiouin heeey hln (1558 tawh]

sequence u

tochanarl precusar (TP lynm-u ot

A ssgrmen e § ERATO Dl 157 sigrsosd
-cel lymphoma invasion and metasta

RIKEN CONA 6720463E02 02 g
yaroxy-3-methylglutaryl-Coenzyme A lyase

= homolog gene family member U

RKEN ONANSYOOSTUS gene

RIKEN cONAAS30057M15

569446
E030027H19Rik 0450215 0398711
1 0417152 0525292
002869

1200008D14Rik 0201774 0.16131
12 0881673 3507253
0139373 1420061
nsn 0.55087 045288
Sut1b1 1411831 0273501
Cyp2st 1043822 0300302
cib3 0852051 0006023
Cutsts 0315452 0051201 1704288,

0136523 0013579 0215502 0.508279

BC037006 0056365 0.14409 2842142 1965682
Mgst2 0064802 0348266 1305682 075745
Lgaisé 0481623 2100382 3102624 2386204
Tenl 0521238 0540584 1033728 1184062
3930401E15RK 0729611 065015 0824969 0976928
Lgals2 0719431 1032783 3214262 3112034
A3l 0.208136 -0.147044 0.792008, 00358\0
Isu12 0238604 0025117 ) 511321
Ll 0444155 0513142 3.824501
1111099 0858358 153011 2 oov:m‘ 26988
2010317E03R ik 0257454, 0.86841 1 nmn 1860864
0.74654! 0207067 0859299
1 1267215 154827 4944623
| 1110060F 117k 0177061 0457532 1841513
| 062083 0ougr1
\Sutn 0247603 0188089 15021%
Chmt1 0273013, 546 3571058
a1 0162680 0010307, 0.315432
Gsr 0011204 039186 1200223
Gatos 090905 0164575 0464408,
Fe | 0.158284 0127068 0333011
Rab25 0630881 0795048
cul 018! 0145677,
Mpdut 0113771 0502313
Nib 0596167 3 482004
Bol2i2 0120003 0.305867 047829
Pla2gi0 | 02534 oaBodes 0734291 2038323
cbr3 0.856001 0406727 0.360545 3000237,
2700038P16RK 0277075 0261376 0306811 0480687
- 0439546 0439546 0762512
Foait2 023792 0232521 03638 0425679 0470146 051279
Lamb3 084204 0912579 0825642 1235295 1663538 185138
— 0067135 0020835 0042005 0200416, 0199205 0.107428
Clu 1 1685100 1661415 1990916 2.448511 2452868 3.41502¢

Dvi2 0835899 096944, 102114 1132549 1238239 112962
Igh-J558 0342743 0110538 0486637 046136 0991936 0814915

- 0024217 0162545 0285254 0256624 0800472 072611
Reo2rc1 0306944 0492353 0642628 0612054 1053424 095981
AS3005TMISRIK 0841885 052407 078768 1036065 1.118138
DiEng161e 0167922 0504765 0496996 0677159 1318673  10:
0078849 0075809 0208117 0230432 0400222 0582

008522 0149998 0051083 0337809 0317462 7
019483 0497569 0172794 085564 0643373 1256

Arhu 0.375751 0.509081 1.166737 1.882467 2467171
|AS30057M1SRK | 0523521 0263389 0505058
AS300STMISRIK 0673804
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4162049 f at  cds - 0425022 0233473 036601 1134753 0501
41621141 8.t spech prisses 40 Uspag. 0512054 0434428 0263857 0812045 2
74_{_at _iver-specific bHLH-Zip transcription factor Lisch7-pending 0473831 0519738 0436406 0872643 o:
aidehyde dehycrogenase family 3 subfamily A1 Aldh3a1 0025102 0076459 0134643 0755318
'C1q and tumor necrosis factor related protein 1 Craft 0385227 02083% 0351835 1288033
— -0024485 003074 007012 0467284
{annexinA10 - Anxa10 064079 1332668 124244 5657735
et ol ¥ i e 19 Krti-19 2481556 1004707 1931461 6528994
Esto 0192618 0879996 1575138
\carz 1534961 2499131 1814724 6049867
Foq1 0410391 1023212 0385507 2016281
Foxal | 1743701 1430374 162275 3354913
|Lamb3 1385631 030382 0436811 1882206
510006 0776265 0022366 0795163 162883
Kn1-17 | 010888 0207475 0062992 051108
H2-Aa 1032746 0257909 017833 1807777
Pitct | osi018 1121867 0675562 1248498 1185 1.
ATP-binding cassette sub-famiy D (ALD) member 3 Abca3 1733071 2150250 1189803 4129138 39262086 3
open reading frame 9 ORF§ 0042385 0080999 0363253 3862066
rax ek i e o) Nix6-2 055667 0379286 0595681 0840452
trefoil factor 2 (spasmolytic protein 1) ] 291369 481247 451335 7240721
RIKEN CDNA 4931426K16 gene 14931426K16Rik 0485161 0674495 0453085 1761506
|RIKEN cDNA AS30031D07 gene A930031D07RiK 0963811 1064883 0885 1462203
cysteine and glycine-fich protein 2 Csp2 0221963 0291441 0438743 1120434
Hepc121-
butyrate-induced transcript 1 _ 0802011 0461641 0333768 190244
RIKEN CONA 0610041L08 gene 0610041L09Rik 0314446 0380265 0206113 0943137
thiamin pyrophosphokinase Tokt 0007920 0029387 0042613 0312625
— — | 033937 017645 0522341 1063808
forkhead box A2 Foxa2 0347049 0589667 0517219 0791926
inositol 3-kinase C2 gar
polypeptide Piksc2g 0128607 0247046 0255792 0605079 0603813
ATPase He/Ke transporting alpha polypeptide Apda 0630046 1116881 1500866 4758172 2324792
RIKEN CONA 5730453H04 gene 5730453HO4RIK 0075001 0377538 000412 4760586 391813
RIKEN CDNA 181002412 gene 1810024J12Rik 0244341 0093384 0168826 0288615 0556756/
keratin complex 1 acidic gene 18 Krt1-18 109912 0196208 0601956 3248701 24027
histocompatibifty 2 ciass If antigen € beta H2-ED1 0149187 002868 0040335 0882562 1016384
| xy-3-methylglutaryl-Coenzyme A lyase Hmgel 0.363501 1.133960 0.410462 1.473541 1 |
NAD(P)H dehydrogenase Ngot 0017438 0001176 014929 0.355459 1.547406]
|oncoprotein induced transcript 1 ot | 077078 0050337 1726748 4770077 4081671
|caspase 6 Caspé 62015 0439010 1000554 3366531 1421214
RIKEN cDNA 1810010L20 gene 1810010L20Rik 0378555 0101784 0385208 1721429 161264
sphingosine-1-phosphate phosphatase 1 Sgpp1 048038 0518042 0418602 1254200 0574031
RIKEN CONA 1500001M02 gene 1500001MOZRIK 0166223 0036004 0077456 0266281 0534453
mast cell protease 1 Mept1 0768374 0817718 0696644 1095272 1900768
| mast cell protease 1 Mept1 0389367 0382135 0274217 1163798 1430204
|SKiike skl 0161848 0065756 0146065 0361783 0368808
retinol dehydrogenase 13 (all4rans and 9-cis) Rah13 021958 0370042 035612 0506441 0843822
|DNA segment Chr X Immunex 46 expressed DXimxdge 0152042 0255161 0251052 0807689 1048191
|cathepsin Cisb 1564076 1375283 1527799 2330045 1670052
RIKEN CONA 1110001403 gene 1110001J03Rik 0254216 0392645 0120402 0260951 1186071
cytochrome P4s0 51 Cypst 0070108 0167083 0187417 0302602 0536357
RIKEN cONA 1810030A06 1810030A06RiK 0643747 024467 0201317 1676401 0763527,
me A acyliransferase 2 (mitochondrial 3-oxoacyh 1
Coenzyme A thiolase) 2274520 2724733 2120863 366060 408549
w(m)mmmmwmu«z 0275418 0302037 0965137
1494567 1.789046 1917477,
0284 0381968 B404)
0441311 0860037 1381526,
04 055712
0616799 0242369
170028 0.12551 08
0132516 021828 0
0075832 -0 3
1882787 2493241
0311853 1000015
0316031 0350155
1136513 1429637
0201200 0070049
Pricz 0110465 0032458
Pol 434 0156202 0580817
BC003993 0241055 0303112 0461417
Mgst3 1162482 1200481 4650371
Edrt | 0170884 0129204 015718 0260358
y
protein pir TVHUZF (H sapiens) TVHUZF fioroblast growth facior
ptor fig-2 precursor - human - 0116168 0122519 0367516 0422754 0703042
= = 0075006 1333105 1618429 2861423 2505201
phytanoyl-CoA hydroxylase Phyh 0677446 0521648 1681177 2746285 2443916
ghasticna S alersss kagca | Gtkt 0562327 0483347 1868277 2813988 2724839
snmaom \ain containing 10 Stard10 0025417 0244906 0422545 2559544 2020023
gene family member U Arhu 0067159 0085652 0442247 156650 16429
RIKEN CONA 9130011611 gene 9130011811k | 0504495 0477324 0504673 2210579 0987247
_RIKEN cDNA 8130011811 gene. 9130011811RK 0020625 0100178 0007771 1106922 1.307452
RIKEN CONA A530067M15 gene AS30057Mi5RIK 0696215 0436716 0317208 1073948 0865424
RIKEN CONA A530057M15 gene AS30057M15RK | 1002555 0372757 0757739 2283781 2158147
RIKEN cONA 1500005K14 gene | 1500005K14Rik 407346 2078077 2072954 5200621 5786144
DNA Chr 19 Wayne State University 162 expressed D19Wsu162s | 1509238 194804 1080775 2686105 1.000847)
RIKEN CONA 1620401E04 gene 1620401E04RK | 1623020 1763930 1514448 2234115 1003247 2
calcium and integrin binding 1 (calmyrin) [cibt 0019207 0056012 0096065 007691 0660897
Mus m transcribed sequence with weak similarty (o profein I
refNP_081764.1 (Mmusculus) RIKEN CONA 5730493819 (Mus
4971353t muscuius) — 00848 0121028 0121028 0198116 0456484
4107206 at serine protease inhibitor Kunitz type 1 | spint1 0015674 0193784 0129538 1540466 1447049
49724221 RIKEN cONAB10010012 gons 0610010012Rik 0202335 0636718 0440821 19043888 1282013
4973579 at fructose bisphosphatase 2 Fop2 0387051 0303201 0368024 0747457 1813164
497413 st RIKEN CONA 1600029021 gene 1600020021RIK | 0834704 0148532 0512361 1369538 0512381
407437t RIKEN CONA463141611 gone. |4631416011RK 012728 0101166 0006478 0.177521 0455433
497508 at — 0321716 0372502 044326 1451831 0499189,
407825 at . Pep-pending | 085185 1 0676992 852588 3710877
407890 st serumiglucocorticoid regulated kinase Sgk 2039803 0676743 3658574 3138564
packaat homology domels conaning a6 (secire) amioo
Pleknb2 0518548 0016277 0707307

0888904, .707307
0496768 1191154 2130388
0251583 1.805346 2311889

012151
0004731

4oas o & g-mmm ptoim ‘activated receptor gamma
97937

&
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