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Athayde, F.R.F. Analise do potencial regulatério de RNAs longos né&o-
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RESUMO

A leishmaniose é uma doenca endémica sendo comum em regides pobres de paises
em desenvolvimento. Essa parasitose é causada por protozodrios do género
Leishmania, pertencentes a familia Trypanosomatidae e responsavel pela segunda
maior taxa de mortalidade mundial. Dentre os hospedeiros vertebrados ha uma
grande variedade de mamiferos, e a transmissao ocorre principalmente por meio da
picada de fémeas de flebotomineos do género Lutzomyia, principais vetores no
Brasil. Nos hospedeiros mamiferos a forma amastigota intracelular coloniza
principalmente os macrofagos, os quais atuam na eliminacéo do patégeno. Contudo,
para se manter vivo, 0 parasita evita os mecanismos de defesa, os quais podem ser
regulados por processos epigenéticos dos macrofagos. Dentre esses, destacam-se
0os RNAs longos nao-codificadores (IncRNA), que apresentam diversas funcodes
incluindo o controle da expressdo de genes alvos proximos ou distantes.
Considerando a capacidade regulatéria deste protozoario, identificar a relacdo na
expressdo de INcCRNAs e seus possiveis alvos, em macréfagos infectados com
Leishmania, é importante para o entendimento do papel dos processos epigenéticos

no dialogo parasita-hospedeiro, na leishmaniose.

Palavras-Chave: IncRNAs, leishmaniose, macréfago, epigenética.
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macrophages of mice following infection by Leishmania major. 2022, 126f. Tese
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ABSTRACT

Leishmaniasis an endemic disease common in poor regions of developing countries,
caused by protozoa of the genus Leishmania, belonging to the Trypanosomatidae
family, it is the parasitic disease responsible for the second highest mortality rate
worldwide. Among the vertebrate hosts there is a wide variety of mammals, and
transmission occurs mainly by the bite of female sandflies of the genus Lutzomyia,
the most important vector in Brazil. In mammalian hosts, the intracellular amastigote
form colonizes mainly macrophages, which try to eliminate the pathogen. However,
to stay alive, the parasite avoids the macrophage defense mechanisms, which can
be regulated by epigenetic processes. Among these, long non-coding RNAs
(IncRNA) several roles, including controlling the paly expression of nearby or distant
target genes. Considering the IncRNA capacity for gene regulation, understanding
the relationship of INcRNAs and their possible targets, in macrophages infected with
Leishmania, is important in to understand the role of epigenetic processes in the

host-parasite relationship Leishmaniasis.

Keywords: InNcCRNAs, leishmaniasis, macrophage, epigenetics.
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1 INTRODUCAO GERAL

A leishmaniose € uma doenca tropical negligenciada, causada por
protozoarios do género Leishmania, pertencentes a familia Trypanosomatidae, da
ordem dos Kinetoplastida. A doenca apresenta distribuicdo mundial abrangendo, no
Novo Mundo, as Américas Central e Sul e, no Velho Mundo, principalmente a Africa,
parte da Europa e a Asia (BATES, 2007; DESJEUX, 2004). E endémica em 98
paises, acomete humanos e Varias espécies animais, inclusive os domésticos.
Atualmente mais de um bilhdo de pessoas correm risco de infeccdo por
leishmaniose ao viverem em areas endémicas (WHO, 2022).

As leishmanioses apresentam manifestacdes clinicas diversas, as quais
podem ser genericamente categorizados em trés tipos: (i) leishmaniose visceral (LV),
na qual os parasitas se proliferam no figado, baco e medula éssea, resultando em
imunossupressdo do hospedeiro; (i) leishmaniose cutanea (LC), em que o0s
parasitas permanecem no local de infeccdo causando ulceracdes localizadas; e (iii)
leishmaniose mucocutanea (LMC), com destruicdo crbnica do tecido da mucosa
(DESJEUX, 2004). A estimativa de novos casos anuais é entre 700.000 a 1 milh&o,
sendo a LV uma das principais doencas parasitarias com potencial de surto e
mortalidade (WHO, 2022).

O género Leishmania abrange mais de 20 espécies, sendo classificado em
dois subgéneros baseados no local de desenvolvimento das formas promastigotas
do parasita no trato digestério dos flebotomineos fémeas (PACE, 2014). O
subgénero Leishmania para os parasitas que se desenvolvem na regido suprapilaria;
e Viannia para os com desenvolvimento na regido do piloro e secédo peripilaria
(LAINSON; SHAW, 1987) (Figura 1). Esta classificacdo de subgéneros é
corroborada por analises filogenéticas (NOYES et al., 2002). A Leishmania major
pertence ao subgénero Leishmania e é um dos agentes causadores da leishmaniose
cutdnea no Velho Mundo. Esta manifestacdo clinica € a mais comum, podendo
ocorrer lesdes na pele em diferentes partes do corpo, cerca de 1 milhdo de pessoas
sao infectadas anualmente (AL-BAJALAN et al., 2021; GUREL; TEKIN; UZUN, 2020;
WHO, 2022).
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Género Leishmania

Subgéneros: Leishmania Viannia  Sauroleishmania
(Novo Mundo) (Velho Mundo)
' |
Velho Mundo Novo Mundo
Cutanea Velhoe Novo Cutanea L. tarentolae
Mundo '
: L. gymnodactyl
Visceral 9 Y
L. major L. mexicana
L. tropica L. amazonensis
L. aethiopica L. braziliensis
L. peruviana
L. donovani

. L. panamensis
L. infantum

L. guyanensis

Figura 1 - Classificacdo das espécies de Leishmania em subgénero adaptado de BATES
(2007), incluindo informagfes das formas clinicas e distribuicdo geogréafica. Parasitas nos
subgéneros Leishmania e Viannia infectam mamiferos, enquanto que a Sauroleishmania

infecta répteis como seus hospedeiros vertebrados.

O ciclo de vida da Leishmania é digenético, ou seja, no seu vetor ocorre a
forma extracelular chamada de promastigota e, nos hospedeiros mamiferos, a forma
amastigota intracelular colonizando células que fazem a fagocitose, principalmente
os macrofagos (ANTOINE et al., 1998; KATEBI et al., 2021; LIU; UZONNA, 2012;
RESTREPO et al., 2021). Dentro destas células os patégenos sobrevivem e se
replicam dando continuidade ao ciclo, quando macréfagos infectados sao ingeridos
pelo vetor (BATES, 2007) (Figura 2). Os macroéfagos, células responsaveis pela
fagocitose de agentes exdgenos como 0s patdogenos, também reciclam nutrientes,

digerindo residuos teciduais, e eliminam células apoptéticas, sendo consideradas
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células do sistema imune localizadas em varios tecidos, com funcbes de
desenvolvimento e imunidade (DUQUE; DESCOTEAUX, 2014; SIEWEKE; ALLEN,
2013).

Macrofagos fazendo fagocitose
Vetor contaminado com promastigotas faz o das promastigotas
repasto sanguineo no hospedeiro mamifero

m\, /_‘ C . d —l
A forma promastigota /' - \
extracelular

o s

L]

! : X a’ % \‘..II
‘ﬁ\ Promastigotas se transformam
\ em amastigotas intracelulares

!

@

Ingestdao de macrofagos
infectados da continuidade
ao ciclo

Amastigotas se multiplicam até romperem
a célula hospedeira e infectarem outras

Figura 2 — Esquema exemplificando o ciclo biolégico de Leishmania criado com
BioRender.com.

A resposta imune pode ser ativada por uma variedade de estimulos, pois 0s
macrofagos sdo capazes de alterar rapidamente o seu perfil funcional por meio de
um processo definido como polarizacdo, em que adquirem um fenétipo funcional
especifico (VIOLA et al.,, 2019). Os perfis de ativacdo sdo programados com a
expressdo de genes especificos, os quais levam a adaptacdes metabdlicas,
secrecdo de citocinas especificas e aquisicdo de diferentes marcadores na
superficie celular. Estes perfis sdo apresentados, classicamente, por macréfagos
ativos, pro-inflamatorios ou M1 (NATHAN et al.,, 1983; PACE et al., 1983), e
alternativamente, por macréfagos anti-inflamatorios ou M2 (DOYLE et al., 1994;
STEIN et al., 1992) (Figura 3).
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Fagocitam patégenos

M1

/' Pré-inflamatérios

Macréfagos

> Os perfis de a}ivacéo sdo progr;mados
com expressédo de genes especificos

Fagdcitos - primeira linha de defesa

b )
AN (S 1 ' J
, & )

M2

Anti-inflamatério
Digerem residuos teciduais

Figura 3 — Esquema exemplificando a ativagdo do macrofago criado com BioRender.com.

Diferentes respostas imune do hospedeiro tém sido caracterizadas em
modelos de macréfagos murinos infectados com Leishmania, afetando diretamente a
gravidade da doenca (REINER; LOCKSLEY, 1995; SCHARTON-KERSTEN; SCOTT,
1995). A producéo de citocina pela célula T helper 1 (Th1) tem como consequéncia a
ativacao classica do macrofago (M1), em que a secrecao de radicais de nitrogénio e
espécies reativas de oxigénio (ROS) inibem a proliferacdo celular para reparacéo do
tecido; ou um fenoétipo alternativo (M2), com a célula tipo T helper 2 (Th2),
envolvendo inibicdo de sinais pro-inflamatérios e, consequentemente, promovendo
proliferacdo celular para reparagdo do tecido afetado. Como consequéncia, 0
fendtipo M2, é associado a progressdo da leishmaniose, com aumento do namero
de parasitos no hospedeiro (MILLS, 2012; MILLS et al., 2000; RESTREPO et al.,
2021).

A ativacdo de macrofagos pode ser controlada por processos epigenéticos,
responsaveis por controlar a transcricdo e traducdo dos genes e,
consequentemente, modular a expressdo de genes especificos. Esses processos
epigenéticos sdo conduzidos por modificacdes quimicas e reversiveis no DNA e
histonas, bem como pela ativagdo de RNAs nao-codificadores, gerando assim
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padrées de expressao génica especificos para células e tecidos, indispensaveis aos
processos fisioldgicos de desenvolvimento e equilibrio do corpo (TUONG et al.,
2021). Os RNAs nao-codificadores (ncRNA) atuam em todos os niveis de controle
da expressao génica, como transcricao, processamento de RNA e traducao (CECH,;
STEITZ, 2014).

Uma das classes de ncRNA que ganhou destaque ao ser apontada como
reguladora no desenvolvimento de respostas imunes e inflamatorias, sdo os RNAs
nao codificadores pequenos ou microRNAs (miRNA), com o tamanho entre 21-22
nucleotideos, que regulam a expressao génica pos-transcricional (ALAM; O'NEILL,
2011; BARTEL, 2009). Esta regulacdo é feita através da ligacdo dos miRNAs a
genes alvos que podem estar associados a regulacdo da resposta imune de um
hospedeiro infectado (HAMIDI et al., 2021; LODISH et al., 2008). E o caso da
polarizacdo do macréfago, em que a programacdo do fendtipo esta diretamente
relacionada a ativacdo ou nao da resposta inflamatoéria, podendo ser controlada por
microRNAs (SELF-FORDHAM et al.,, 2017; TERRY; MILLER, 2014; TOMIOTTO-
PELLISSIER et al., 2018), os quais tém a capacidade de atingir centenas de genes
alvos envolvidos no perfil de ativacdo do macrofago (EL GAZZAR et al.,, 2011;
GRAFF et al., 2012).

Outra classe de ncRNA que merece destague sdo os RNAs longos néo-
codificadores (IncRNA) de tamanho superior a 200 nucleotideos e que, apesar de
transcritos pela RNA polimerase Il como outros RNAs mensageiros (mMRNA), néo
sao traduzidos em proteinas funcionais (BHAT et al., 2016; STATELLO et al., 2021).
Os IncRNAs podem funcionar como ativadores ou inibidores da transcricdo, RNA
antisenso ou esponjas de miRNA, nos mais diversos contextos fisiolégicos e
patolégicos (CECH; STEITZ, 2014).

A regulagédo da expressao de genes exercida por INcCRNAs pode ser cis,
quando um IncRNA regula genes proximos ao local de sua transcrigdo, ou trans,
guando um IncRNA regula genes em posicoes distantes a sua propria origem (LEE;
BARTOLOMEI, 2013; RINN et al., 2007; STATELLO et al., 2021; XIE et al., 2019).
Em macrofagos derivados da medula 6ssea de camundongos, a ativacdo por
lipopolissacarideos (LPS) induz na resposta classica (M1), e estudos mostraram que

o IncRNA-Nfkb2 e o IncRNA-Rel sédo regulados positivamente durante essa ativacao,



21

e co-regulados com a resposta inflamatoria (MAO; SHEN; ZUO, 2015). O IncRNA
lincRNA-Tnfaip3, também testado em macréfagos murinos ativados por LPS, atua
como um co-regulador de NF-kB para modular a transcricdo de genes inflamatérios,
ao suprimir genes como 116, Tnfaip3 e Icam1 (MA et al., 2017).

Outro IncRNA com funcéo descrita em macréfagos murinos € o IncRNA-Ccl2,
que foi regulado positivamente apoés inibicdo induzida por LPS a expressdo da
Sirtuina 1 (SIRT1), uma histona desacetilase, que inibe a producao de citocinas pro-
inflamatdrias em macrofagos (JIA et al., 2018; YANG et al., 2015). Em macréfagos
silenciados para o IncRNA lincRNA-Cox2, foi possivel observar tanto a ativacao
como repressao de genes relacionados a resposta imune, como 0 aumento da
expressdo de quimiocinas Ccl5, Cx3cll, receptores de quimiocinas Ccrl e genes
estimulados por interferon Irf7, 1fi204 E Isgl5 e também a diminuicdo da expressao
de genes que incluem TIrl, 116 E [123a (CARPENTER et al., 2015). Além dos estudos
utilizando LPS e o silenciamento de ncRNAs em células do sistema imune, o
envolvimento de IncRNAs em algumas infec¢fes ja descrito.

O IncRNA Mirl7hg foi observado em grande quantidade em macréfagos de
camundongos infectados por Toxoplasma gondii, um protozoario distribuido
globalmente que causa infec¢do assintomatica ao longo da vida em humanos. Este
INcRNA é conservado, e codifica 0 agrupamento de genes do microRNA mirl7,
previamente observado na regulacédo negativa da apoptose da célula hospedeira na
infeccdo por T. gondii (MENARD; BU; DENKERS, 2021). Ademais, Leishmania
donovani, responsavel por causar leishmaniose visceral, foi usada para infectar
camundongos KO para o IncRNA Malatl, resultando em menor carga parasitaria e
expressao reduzida de 1-10 em células T CD4* do bago (HEWITSON et al., 2020).

Sendo assim, a ativacdo dos macrofagos contra patégenos tambéem é
suscetivel ao controle epigenético, contudo a expressao de INcRNAs em macréfagos
infectados com Leishmania ainda é desconhecida. Com objetivo de explorar o papel
da regulacéo epigenética mediada por IncRNAs na resposta imune do hospedeiro
apos a infeccdo por Leishmania, o presente estudo buscou investigar a expressao
de IncRNAs em macrofagos de camundongos infectados com Leishmania major,
prevendo e classificando seus possiveis alvos de mRNA e as vias biolégicas destes

alvos.
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2.1 Resumo

A leishmaniose é uma doenca tropical negligenciada de distribuicdo mundial,
causada por um protozoéario do género Leishmania. Em hospedeiros mamiferos, os
protozoarios podem colonizar macréfagos desencadeando a resposta imune do
hospedeiro. Sabe-se que as respostas imunes podem ser moduladas por
mediadores epigenéticos como 0os RNAs ndo codificadores (ncRNAS), e diversos
patégenos podem afetar essa modulacdo. Nosso objetivo foi avaliar a expressao de
NcRNAs longos (IncRNAs) em macréfagos murinos apos infec¢do in vitro com
Leishmania major. Em nosso estudo, empregamos dados de sequenciamento de
RNA, previamente gerados a partir de macréfagos murinos infectados in vitro com L.
major, para realizar andlise de expressao diferencial para INncCRNAs e mRNAs.
Descobrimos que a infeccédo por L. major altera significativamente a expressao de
296 IncRNAs em macr6fagos em comparacdo com o controle ndo infectado. Ao
combinar a previsdo de alvos, andlise de co-expresséo de IncRNA-alvo e analise de
enriquecimento de vias de alvos cis e trans correlacionados, encontramos um
enriquecimento significativo de vias relacionadas a ativacdo da resposta imune,
sugerindo que a infeccdo de macrofagos por L. major pode afetar a regulacdo
epigenética mediado por INcRNAs durante a interacdo parasita-hospedeiro. Esses

achados podem auxiliar na busca continua por tratamentos mais eficazes para essa

doenca.

Palavras-Chave: Leishmaniose, resposta imune, parasita-hospedeiro, IncRNA,

cis/trans alvos.
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2.2 Abstract

Leishmaniasis is a neglected tropical disease distributed worldwide, caused by a
protozoa of the genus Leishmania. In mammalian hosts, the protozoa can colonize
macrophages triggering host immune response. It is known that immune responses
can be modulated by epigenetic mediators such as non-coding RNAs (ncRNAs), and
several pathogens can affect this modulation. Our objective was to evaluate the
expression of long NncRNAs (IncRNAs) in murine macrophages following in vitro
infection with L. major. In our study, we employed RNA sequencing data, previously
generated from murine macrophages infected in vitro with L. major, to perform
differential expression analysis for IncRNAs and mRNAs. We found that L. major
infection significantly alters the expression of 296 IncRNAs in macrophages
compared to uninfected control. By combining target prediction, IncRNA-target co-
expression analysis, and pathway enrichment analysis of correlated cis and trans
targets, we found a significant enrichment of pathways related to immune response
activation, suggesting that infection of macrophages by L. major can affect epigenetic
regulation mediated by IncRNAs during host-parasite interaction. These findings may

assist with the ongoing search for more effective treatments for this disease.

Key words: Leishmaniasis, immune response, host-parasite, INCRNA, cis/trans

targets.
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2.3 Author Abstract

Leishmaniasis is a worldwide disease that can affect humans infected by a parasite
of the genus Leishmania. Despite treatment, it has no cure. This parasite attacks the
host's defense system, which tries to prevent the parasite from surviving. In this
study, we evaluated if long non-coding RNAs (IncRNAs), an RNA type that can
regulate the expression of other genes, are altered in mouse macrophages in the
presence of L. major. Our results show that in vitro infection with L. major altered the
expression of INcRNAs that are possible regulators of key genes mediating immune
response. These findings shed light on the biological mechanisms of defense cells to

a parasite invasion, aiming to improve the treatment of this disease.
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2.4 Introduction?

Leishmaniasis is a neglected disease caused by more than 20 species of
Leishmania protozoan parasite and, among them, Leishmania (L.) major. The
symptoms vary in severity, ranging from self-healing skin lesions to manifestations
with mucocutaneous disfigurement and fatal visceral disease [1]. More than one
million new cases in humans are reported annually and are mainly concentrated in
the Middle East and Central and South America [2]. The life cycle of Leishmania is
digenetic. The female phlebotomine vector is infected by the extracellular
promastigote form. The parasite is found intracellularly in the amastigote form in
mammalian hosts, infecting mainly macrophages [3]. After phagocytosis of the
parasite, host macrophages trigger several signaling events to eliminate the
pathogen. Signals from macrophages infected with L. major can lead to different host
immune responses, directly effecting disease severity [4,5]. Responses can be
associated with a classical activation profile (M1), where the T helper 1 (Th1) cell
produces nitrogen radicals and reactive oxygen species (ROS), inhibiting cell
proliferation; or a second profile (M2), with the T helper 2 (Th2) type cell, promoting
cell proliferation by inhibition of proinflammatory signals and, consequently, disease
progression with an increase in the parasite number [3,6,7].

Mechanisms used by the host to engage the immune system and eliminate the
pathogen are regulated by epigenetic processes, which modulate gene expression
from internal signals or external stress without altering the individual's inherited DNA
sequence [8-11]. Among these epigenetic mechanisms, a several of non-coding

RNAs (ncRNA) can act-regulation gene expression of immune modulators at the

! Artigo de acordo com as normas da Revista Plos Neglected Tropical Diseases (ANEXO A)
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transcriptional, post-transcriptional and translational levels [12]. The ncRNAs are
divided according to their length, including short and long non-coding RNAs
(INcRNAs). While short RNAs, also known as microRNAs (miRNA), have around 22
nucleotides, INcCRNAs can extend over 200 nucleotides [13]. The IncRNAs can act as
protein carriers, activators or inhibitors of transcription, antisense RNA, or miRNA
sponges [12].

On the other end of the host-pathogen interaction, the presence of parasites
can lead to changes in host gene/protein expression that can be favorable to the
parasite survival, i.e. Leishmania-induced delay in host protease action, negatively
affecting parasite elimination following phagocytosis by the macrophage [14]. In the
study by Dillon et al. (2015), L. major infected macrophages served as a model to
study alterations in the transcriptomes of both host and pathogen during infection,
showing the effects of the interaction as an interactive two-sided story. As mentioned
previously, modulation of epigenetic processes can impact immune response and,
therefore, could be a target during host-pathogen interactions, with implications in
disease progression. To explore the relationship between L. major and host
epigenetic regulation, we employed the transcriptomic data generated by Dillon et al.
(2015) to investigate INCRNA expression in murine macrophages infected in vitro with
L. major, predicting and classifying their possible mMRNA targets and their biological
pathways, thus focusing on the direct role of these noncoding transcripts on host

response to L. major infection.
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2.5 Methods
2.5.1 Dataset

Sequencing reads were previously generated by Dillon et al. (2015), and are
available in the Genbank database, under BioProject PRJINA252791. Briefly, these
reads were generated as follows: RNAseq was performed on peritoneal
macrophages isolated from ten 7-week-old C57BL/6 female mice. Cells were divided
into two treatment groups consisting of 1) three samples infected in vitro with the L.
major strain (MHOM/IL/80/Friedlin), at a ratio of 5 parasites per macrophage, for 4
hours; and 2) three control samples of uninfected macrophages. Sequencing was
performed using the lllumina HiSeq 1500 platform, with paired-end libraries of 100

base pairs (Fig 1). Detailed information is provided in the original article [15].

2.5.2 Alignment and quantification of reads

Reads from each sample were aligned to the mouse reference genome, version
GRCm38 available in GENCODE [16], using the program HISAT2 [17]. Aligned reads
were quantified according to the information available in GENCODE (version M24)

and performed employing the HTSeq program [18] (Fig 1).

2.5.3 Differential expression analysis and expression correlation
between mRNA and IncRNA

DESeq2 package [19] was used to normalize sequencing differences among
samples, with the generalized linear model assuming negative binomial distribution,
dispersion values for each gene were estimated and differential expression analysis

was performed for mRNAs and IncRNAs using R (v 3.6.1). Data obtained following
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Wald test were adjusted and filtered after multiple-test correction by the Benjamin-
Hochberg (BH) approach (FDR<0.05), and the logarithm of fold change in expression
(log2FC) greater than +/- 1 was considered to obtain a list of differentially expressed
genes (DEGs). All DEGs were classified using the R package BiomaRt [20] and
separated into long non-coding RNAs (IncRNAs) and coding RNAs (mRNAS).
Subsequently, co-expression of these IncRNAs and mRNAs was calculated using
Pearson's correlation coefficient (r) and BH-adjusted p-value based on the t
distribution using the R package Hmisc [21]. Finally, data were filtered by Pearson's
correlation coefficient (r) and co-expressed genes obtained with an absolute value of

r greater than or equal to 0.9 and an FDR<0.01 (Fig 1).

2.5.4 Target identification

In order to increase the accuracy of target prediction, all significant correlations
between IncRNAs and mRNAs were subjected to target validation by calculating the
binding free energy for a spontaneous reaction using the program LncTar [22] and a
threshold of -0.10 as the free energy parameter. Classification of DE IncCRNAs as cis
was done by employing the FEELnc (v.0.1.1) program [23], which locates genes that
were within 100kb above and below the location of each IncRNA. Targets that were
validated with LncTar and were not within the 100kb window, were classified as
trans. Further, IncRNAs that had targets within 100kb and above that, were classified

as cis/trans (Fig 1).
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2.5.5 Pathway enrichment

LncRNA targets that met both the correlation and free energy criteria were used
for pathway enrichment analyses in the R/gProfileR2 program [24], using the Kyoto
Encyclopedia of Genes and Genomes (KEGG) by means of hypergeometric test for
each KEGG pathway. Adjusted p-values (FDR) <0.05 were considered statistically
significant. Next, networks were created using the Cytoscape software (v. 3.8.0) [25]
for the visualization of cis and trans INcRNAs, mRNA targets and KEGG enriched

pathways (Fig 1).
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Fig 1. Workflow of IncRNA analysis. Experiment Dillon et al. (2015) and functional
predictions INcRNA-mRNA.

2.6 Results

Alignment of paired-end reads resulted in an average mapping rate of 80.5% for
the mouse genome. In total, 28,002 known transcripts were identified, with 2,603
transcripts being differentially expressed (DE) and, among these, 296 DE transcripts

were identified as INcRNAs and 2307 as DE mRNA (FDR<0.05 and log2FC>|1]).
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From 296 IncRNASs, 121 had increased expression in the infected group compared to
control, and 175 showed a decreased expression following infection. For mRNAs,

1,127 had increased expression in the infected group, whereas 1,180 had decreased

expression post-infection (Fig 2).
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Fig 2. Volcano plot of differentially expressed IncRNAs and mRNAs following in vitro
(4h) infection of macrophages with L. major. (A) 121 upregulated IncRNAs are presented
in red and 175 downregulated IncRNAs are show in blue. (B) 1,127 upregulated mRNAs are

presented in red and 1,180 downregulated mRNAs are shown in blue (FDR<0.05 and

log2FC>|1)).

According to co-expression analysis between IncCRNAs and mRNAs, 22,701
interactions were observed, 85% showing positive correlations and 15% negative
correlations. Among these, DE IncRNAs and target mRNAs, which were also

significantly correlated, were 294 and 2,106, respectively. Target prediction showed
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up to 323 mRNAs as targets per INcCRNA, whereas 1 to 31 IncRNAs were found for
the same mRNA.

After differential expression, target prediction and expression correlation
analyses, we further validated the identified interactions using free energy
calculation. We were able to identify 460 interactions (S1 Table), which maintained
the same percentage of positive (85%) and negative (15%) correlations between
IncRNAs and mRNAs. Validated interactions were composed of 71 IncRNAs and 391
MRNAS, representing 24% and 18,5% of the total interactions that were previously
identified as correlated, respectively. Of 71 IncRNAs, 38 were up-regulated and 33
downregulated in the infected group (Fig 3), were verified 7 with cis targets, 56 with
trans targets, and 8 with both cis and trans targets (S2 Table). The number of mMRNA
targets up to 90 per IncRNA, and the mRNAs having 1 to 4 IncRNAs in the

interactions validated using the free energy parameter.
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Fig 3. Network of differentially expressed IncRNAs-mRNAs from macrophages
infected in vitro (4h) with L. major. Arrows indicate IncRNA; in red: 38 IncRNAs
upregulated and in blue: 33 IncRNAs downregulated in infected group for a total of 71
IncRNAs. Circles represent 391 predicted target mRNAs.

Of the 391 target MRNAs subjected to pathway enrichment using KEGG, 141
were related to 109 pathways (S3 Table). These targets had 45 IncRNAs as
regulators and a total of 167 interactions between INncRNAs and mRNAs, with 148
positive correlations and 19 negative correlations. Some pathways, such as

metabolic processes, had the participation of 40 genes and 44 IncRNAs.
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The target genes with the highest degree were Mapkl4 and Jun, which
appeared in over 30 pathways and are concomitant in 20 of them linked to the
immune system. Mapkl4 gene is a likely target of 4 IncRNAs, all with negative
correlation interactions: Mirl55hg, Gm49733, Gm12868 are trans-acting, and
Gm12867 is both cis and trans, being trans with this target. The transcription factor
Jun stood out as the cis target of the Gm47252 IncRNA in a positive interaction.
Gm12868 and Gm12867 IncRNAs also showed a probable positive interaction with

the Nfkbib mRNA, which shared 10 pathways with Mapk14 and Jun (Fig 4).
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Fig 4. Network of terms linked to at least one of the Mapk14, Nfkbib and Jun genes that
form the immune system pathway complex. Circles represent mRNA, and arrows
represent INncCRNA; in red mRNAs/IncRNAs that are upregulated and in blue mRNA that is

downregulated. Yellow diamonds represent 10 KEGG pathways terms.
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Gm49733, Gm12868, Gm47252, Gm12867 and Mirl55hg IncRNAs were
upregulated in the L. major infected cells, with log2FC of 3.6, 2.9, 5.3, 3.0, and 4.1,
respectively. The IncRNA with the highest number of interactions is the Gm49733
with 33 targets, followed by Gm12868, Gm47252, Gm12867, and Mirl55hg with 12,

7,5 e 4 interactions, respectively.

2.7 Discussion

After infection, Leishmania spp employs survival mechanisms that include
modulation of macrophage gene expression [26—29]. In macrophages infected with L.
major, a downregulation of chemokine receptor genes and positive regulation of
genes involved in fatty acid biosynthesis have been previously observed [3,30].
Although previous studies have shown that IncRNAs control gene expression during
macrophage development [31-34], our study is the first to investigate INnCRNA
expression profile and cis/trans interactions with potential targets following in vitro
infection of macrophages with Leishmania major.

Although IncRNAs have several biological functions, we focused on the
regulation exerted by cis IncRNAs, which regulate the expression of genes near the
transcription site of the IncRNA itself, and trans IncRNAs which can act on more
distant genes [31,35-37]. In our study, co-expression between IncRNAs and mRNAs
classified 7 IncRNAs acting as cis, 56 IncRNAs with predicted trans function and 8
IncRNAs were classified as both cis and trans. KEGG enrichment analysis of their
MRNA targets revealed general pathways related to the immune system, such as IL-

17 signaling, Th17 cell differentiation, TNF signaling, T and B cell receptors, NOD-
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like receptors, apoptosis and pathways with Chagas disease and Leishmaniasis.
These pathways were also observed in studies that focused primarily on the coding
transcriptome profiles of murine macrophage infected with L. major [15], L.
panamensis [3] and L. amazonensis [38], corroborating our findings.

Identification of INcCRNA target pathways such as apoptosis and TNF signaling,
responsible for the induction of pro-inflammatory cytokines, suggests that the classic
M1 (Thl) phenotype is involved in macrophage activation in the early hours post L.
major infection. In fact, macrophages from C57BL/6 mice have already been
characterized with the classic M1 profile in previous studies involving infection with L.
major [15,39], L. amazonensis [38] and L. panamensis [3]. In order to shed light on
the role of noncoding transcripts on infection, we have filtered all DE mRNAs to those
co-expressed and probable targets of DE IncRNAs. We corroborate these previous
findings of immune modulation by Leishmania infection, suggesting that regulation of
MRNASs by IncRNAs may be an important target during host-pathogen interactions.

As mentioned above, co-expression between genes identified in the KEGG
enriched pathways and the INcCRNAs suggests an epigenetic modulation of the host
transcriptome related to immune response. Our findings showed the Mirl55hg
IncRNA was up-regulated in the infected group compared to the control. Increase in
Mirl55hg was also reported in human studies with macrophages in cardiometabolic
diseases [40], chronic obstructive pulmonary disease [41], and multiple cancers
[42,43]. A study using Mirl55hg KO mice, infected with the influenza A virus,
investigated the role of the IncRNA Mirl55hg in immune response, and demonstrated

that its deficiency leads to lower expression of IFN-8, IFN-y, Mx1, ISG15, and OAS3,
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as well as of many critical cytokines including IL-18, IL-6, IL-28, and TNFa and
interferon regulatory factors such as IRF3 [44].

Furthermore, this IncCRNA is a precursor of miR-155 in mice and humans [45],
which is involved in innate and adaptive immunity. Expression of this microRNA is
positively regulated in cells of the immune system, being able to regulate antigens
and inflammatory cytokines [46,47]. Studies show upregulation of miR-155 in
macrophages responding to antigens derived from bacteria [48-50], promoting
antigen presentation by dendritic cells [51] and regulating members of the
superfamily of tumor necrosis factor (TNF) receptors [49]. It can also promote the
Th1l pro-inflammatory response, the classic activation of macrophages and inhibition
of the suppressor of cytokine signaling-1 (SOCS1) [52,53]. Most importantly, infection
of miR-155 KO mice with L. donovani has demonstrated that this miRNA plays an
essential role in the induction of both Thl and Th2 responses and in the suppression
of inflammatory monocyte infiltration and activity during infection [54]. Taken together
with our results showing enrichment of pathways related to the production of pro-
inflammatory cytokines, and an increase in Mirl55hg IncCRNA expression in response
to infection, we suggest that IncRNAs have a role in the polarization of the M1
phenotype in macrophages upon L. major infection. It is important to emphasize that
the data we analyzed were obtained at 4 hours post-infection and the high plasticity
of macrophages can lead to repolarization or reprogramming from M1 to M2 and vice
versa, depending on the stimuli [55,56].

In our study, Mapkl4, known to regulate the activation of inflammatory
cytokines, was identified as a possible target of Mirl55Hg IncRNA [3]. Corroborating

our findings, downregulation of Mapkl4 was also observed in infections with L.
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braziliensis and L. major [57-59]. After 4 hours of infection of L. amazonensis
peritoneal macrophages from BALB/c mice, the low expression of Mapkl4 was
related to low activation of the cellular response cascade in this macrophage [57].
Mapk14 has a role in most of the enriched pathways in our study, and is identified as
a target of 4 IncRNAs, thus suggesting a role for ncRNAs on its modulation.

Two of the INncRNAs suggested as regulators of Mapk14 were also identified as
complementary to the Nfkbib gene, which was upregulated in the infected group,
suggesting a stimulatory role for IncRNAs on this transcript. Nfkbib, also known as
IKBB, is responsible for regulating genes involved in inflammation and immune
responses [60], as the absence of this gene caused a drastic reduction in TNF-q,
following lipopolysaccharide (LPS) induction in C57BL/6 kBB KO mice (/kBS-/-) [61].

Another gene present in several enriched pathways in our work is Jun, a cis
target of a single INncRNA, which had increased expression in the infected group. This
gene is a transcription factor of Toll-like receptors (TLRs), pathogen recognition
receptors, which have been previously show to be active participants in immune
responses processes during leishmaniasis [62-64]. In fact, some of the vaccine
candidates to date are based on the combination of Leishmania antigens and TLR
ligands [65,66]. In summary, Mapk14, Nfkbib and Jun genes are the likely INcRNAs
targets that appear in most immunological pathways enriched in our study and,
suggesting that ncRNAs work together to help orchestrate host response.

Our findings shed light on the role of INcCRNAs in the regulation of immune
response in macrophages infected with L. major. Pathway enrichment analysis of

IncRNA targets (cis and trans acting) showed pathways involved in host response to
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macrophage invasion, indicating the importance and complexity of epigenetic

regulation in host-parasite interactions.

2.8 Acknowledgments

This work was supported by scholarships paid to FRFA and JAT by the Coordination
for the Improvement of Higher Education Personnel (CAPES). FLL is a PQ-2 Scholar

of the National Council for Scientific and Technological Development (CNPQ).

2.9 Author Contributions
Manuscript drafting: FRFA, AOL, JAT and FLL.

Bioinformatic analysis: FRFA.

Manuscript writing: FRFA, AOL, JAT and FLL.



40

2.10 References

10.

11.

12.

13.

Pace D. Leishmaniasis. J Infect. 2014:69: S10-S18.
doi:10.1016/.jinf.2014.07.016

WHO. https://www.who.int/health-topics/leishmaniasis#tab=tab_1. In: WHO.
2019.

Restrepo CM, Llanes A, Herrera L, Ellis E, Lleonart R, Fernandez PL. Gene
expression patterns associated with Leishmania panamensis infection in
macrophages from BALB/c and C57BL/6 mice. PLoS Negl Trop Dis. 2021;15:
1-20. doi:10.1371/journal.pntd.0009225

Reiner SL, Locksley RM. The regulation of immunity to Leishmania major.
Annu Rev Immunol. 1995;13: 151-177.
doi:10.1146/annurev.iy.13.040195.001055

Scharton-Kersten T, Scott P. The role of the innate immune response in Thl
cell development following Leishmania major infection. J Leukoc Biol. 1995;57:
515-522. doi:10.1002/jIb.57.4.515

Mills CD. M1 and M2 macrophages: Oracles of health and disease. Crit Rev
Immunol. 2012;32: 463—-488. doi:10.1615/CritRevimmunol.v32.i6.10

Mills CD, Kincaid K, Alt JM, Heilman MJ, Hill AM. M-1/M-2 Macrophages and
the Th1/Th2 Paradigm. J Immunol. 2000;164: 6166—6173.
doi:10.4049/jimmunol.164.12.6166

Afrin F, Khan I, Hemeg HA. Leishmania-host interactions-an epigenetic
paradigm. Front Immunol. 2019;10: 1-9. doi:10.3389/fimmu.2019.00492

Bird A. Perceptions of epigenetics. Nature. 2007;447: 396-398.
doi:10.1038/nature05913

Poulin R, Thomas F. Epigenetic effects of infection on the phenotype of host
offspring: Parasites reaching across host generations. Oikos. 2008;117: 331—
335. do0i:10.1111/;.2007.0030-1299.16435.x

Feil R, Fraga MF. Epigenetics and the environment: Emerging patterns and
implications. Nat Rev Genet. 2012;13: 97-109. doi:10.1038/nrg3142

Cech TR, Steitz JA. The noncoding RNA revolution - Trashing old rules to forge
new ones. Cell. 2014;157: 77-94. doi:10.1016/j.cell.2014.03.008

Chen S, Yang J, Wei Y, Wei X. Epigenetic regulation of macrophages: from
homeostasis maintenance to host defense. Cell Mol Immunol. 2020;17: 36—49.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

41

doi:10.1038/s41423-019-0315-0

Martinez-Lopez M, Soto M, Iborra S, Sancho D. Leishmania Hijacks myeloid
cells for immune  escape. Front  Microbiol. 2018;9: 1-16.
doi:10.3389/fmicb.2018.00883

Dillon LAL, Suresh R, Okrah K, Corrada Bravo H, Mosser DM, El-Sayed NM.
Simultaneous transcriptional profiling of Leishmania major and its murine
macrophage host cell reveals insights into host-pathogen interactions. BMC
Genomics. 2015;16: 1-15. doi:10.1186/s12864-015-2237-2

Frankish A, Diekhans M, Ferreira AM, Johnson R, Jungreis I, Loveland J, et al.
GENCODE reference annotation for the human and mouse genomes. Nucleic
Acids Res. 2019;47: D766—D773. doi:10.1093/nar/gky955

Kim D, Langmead B, Salzberg SL. HISAT: A fast spliced aligner with low
memory requirements. Nat Methods. 2015;12: 357-360.
doi:10.1038/nmeth.3317

Anders S, Pyl PT, Huber W. HTSeq-A Python framework to work with high-
throughput  sequencing data. Bioinformatics. 2015;31: 166-169.
doi:10.1093/bioinformatics/btu638

Love MI, Huber W, Anders S. Moderated estimation of fold change and
dispersion for RNA-seq data with DESeq2. Genome Biol. 2014;15: 1-21.
doi:10.1186/s13059-014-0550-8

Durinck S, Spellman PT, Birney E, Huber W. Mapping identifiers for the
integration of genomic datasets with the R/Bioconductor package biomaRt. Nat
Protoc. 2009;4: 1184-1191.

Frank E Harrell Jr, with contributions from Charles Dupont and many others.
(2021). Hmisc: Harrell Miscellaneous. R package version 4.5-0.
https://CRAN.R-project.org/package=Hmisc.

Li J, Ma W, Zeng P, Wang J, Geng B, Yang J, et al. LncTar: A tool for
predicting the RNA targets of long noncoding RNAs. Brief Bioinform. 2014;16:
806—812. doi:10.1093/bib/bbu048

Wucher V, Legeai F, Hédan B, Rizk G, Lagoutte L, Leeb T, et al. FEELnc: A
tool for long non-coding RNA annotation and its application to the dog
transcriptome. Nucleic Acids Res. 2017;45: 1-12. doi:10.1093/nar/gkw1306

Peterson H, Kolberg L, Raudvere U, Kuzmin |, Vilo J. gprofiler2 -- an R
package for gene list functional enrichment analysis and namespace
conversion toolset g: Profiler. F1000Research. 2020;9: 1-27.
doi:10.12688/f1000research.24956.2



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

42

Shannon P, Markiel A, Ozier O, Baliga NS, Wang JT, Ramage D, Amin N,
Schwikowski B, Ideker T. Cytoscape: A Software Environment for Integrated
Models. Genome Res. 2003;13: 426. doi:10.1101/gr.1239303.metabolite

Zhang S, Kim CC, Batra S, McKerrow JH, Loke P. Delineation of diverse
macrophage activation programs in response to intracellular parasites and
cytokines. PLoS Negl Trop Dis. 2010;4. doi:10.1371/journal.pntd.0000648

Rodriguez NE, Chang HK, Wilson ME. Novel Program of Macrophage Gene
Expression Induced by Phagocytosis of Leishmania chagasi. Infect Immun.
2004;72: 2111-2122. doi:10.1128/1A1.72.4.2111-2122.2004

Chaussabel D, Semnani RT, McDowell MA, Sacks D, Sher A, Nutman TB.
Unique gene expression profiles of human macrophages and dendritic cells to
phylogenetically  distinct parasites. Blood. 2003;102: 672-681.
doi:10.1182/blood-2002-10-3232

Buates S, Matlashewski G. General Suppression of Macrophage Gene
Expression During Leishmania donovani Infection . J Immunol. 2001;166:
3416-3422. doi:10.4049/jimmunol.166.5.3416

Rabhi I, Rabhi S, Ben-Othman R, Rasche A, Daskalaki A, Trentin B, et al.
Transcriptomic Signature of Leishmania Infected Mice Macrophages: A
Metabolic  Point of View. PLoS Negl Trop Dis. 2012;6.
doi:10.1371/journal.pntd.0001763

Xie Y, Wang M, Tian J, Li X, Yang M, Zhang K, et al. Long non-coding RNA
expressed in macrophage co-varies with the inflammatory phenotype during
macrophage development and polarization. J Cell Mol Med. 2019;23: 6530—
6542. doi:10.1111/jcmm.14557

Atianand MK, Caffrey DR, Fitzgerald KA. Immunobiology of Long Noncoding
RNAs. Annu Rev Immunol. 2017;35: 177-198.

Stathopoulou C, Kapsetaki M, Stratigi K, Spilianakis C. Long non-coding RNA
SeT and miR-155 regulate the Tnfa gene allelic expression profile. PLoS One.
2017;12: 1-23. doi:10.1371/journal.pone.0184788

Mathy NW, Chen XM. Long non-coding RNAs (IncRNAs) and their
transcriptional control of inflammatory responses. J Biol Chem. 2017;292:
12375-12382. d0i:10.1074/jbc.R116.760884

Statello L, Guo CJ, Chen LL, Huarte M. Gene regulation by long non-coding
RNAs and its biological functions. Nat Rev Mol Cell Biol. 2021;22: 96-118.
doi:10.1038/s41580-020-00315-9

Lee JT, Bartolomei MS. X-inactivation, imprinting, and long noncoding RNAs in
health and disease. Cell. 2013;152: 1308-1323. do0i:10.1016/j.cell.2013.02.016



37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

43

Rinn JL, Kertesz M, Wang JK, Squazzo SL, Xu X, Brugmann SA, et al.
Functional Demarcation of Active and Silent Chromatin Domains in Human
HOX Loci by Noncoding RNAs. Cell. 2007;129: 1311-1323.
doi:10.1016/j.cell.2007.05.022

Probst CM, Silva RA, B Menezes JP, Almeida TF, Gomes IN, Dallabona AC, et
al. A comparison of two distinct murine macrophage gene expression profiles in
response to Leishmania amazonensis infection. BMC Microbiol. 2012;12: 22.
doi:10.1186/1471-2180-12-22

Rabhi I, Rabhi S, Ben-Othman R, Aniba MR, Trentin B, Piqguemal D, et al.
Comparative analysis of resistant and susceptible macrophage gene
expression response to Leishmania major parasite. BMC Genomics. 2013;14:
1-11. doi:10.1186/1471-2164-14-723

Zhang H, Xue C, Wang Y, Shi J, Zhang X, Li W, et al. Deep RNA sequencing
uncovers a repertoire of human macrophage long intergenic noncoding RNAs
modulated by macrophage activation and associated with cardiometabolic
diseases. J Am Heart Assoc. 2017;6. doi:10.1161/JAHA.117.007431

Li N, Liu Y, Cai J. LncRNA MIR155HG regulates M1/M2 macrophage
polarization in chronic obstructive pulmonary disease. Biomed Pharmacother.
2019;117: 109015. doi:10.1016/j.biopha.2019.109015

Peng L, Chen Z, Chen Y, Wang X, Tang N. MIR155HG is a prognostic
biomarker and associated with immune infiltration and immune checkpoint
molecules expression in multiple cancers. Cancer Med. 2019;8: 7161-7173.
doi:10.1002/cam4.2583

Cui W, Meng W, Zhao L, Cao H, Chi W, Wang B. TGF-B-induced long non-
coding RNA MIR155HG promotes the progression and EMT of laryngeal
squamous cell carcinoma by regulating the miR-155-5p/SOX10 axis. Int J
Oncol. 2019;54: 2005-2018. do0i:10.3892/ij0.2019.4784

Maarouf M, Chen B, Chen Y, Wang X, Rai KR, Zhao Z, et al. Identification of
INncRNA-155 encoded by MIR155HG as a novel regulator of innate immunity
against influenza A virus infection. Cell Microbiol. 2019;21: 1-16.
doi:10.1111/cmi.13036

Elton TS, Selemon H, Elton SM, Parinandi NL. Regulation of the MIR155 host
gene in physiological and pathological processes. Gene. 2013;532: 1-12.
doi:10.1016/j.gene.2012.12.009

Dudda JC, Salaun B, Ji Y, Palmer DC, Monnot GC, Merck E, et al. MicroRNA-
155 is required for effector cd8+ t cell responses to virus infection and cancer.
Immunity. 2013;38: 742—-753. doi:10.1016/j.immuni.2012.12.006



47.

48.

49.

50.

51.

52.

53.

4.

55.

56.

S7.

44

Moffett HF, Novina CD. A small RNA makes a Bic difference. Genome Biol.
2007;8. doi:10.1186/gb-2007-8-7-221

O’Connell RM, Taganov KD, Boldin MP, Cheng G, Baltimore D. MicroRNA-155
is induced during the macrophage inflammatory response. Proc Natl Acad Sci
U S A. 2007;104: 1604-1609. doi:10.1073/pnas.0610731104

Tili E, Michaille J-J, Cimino A, Costinean S, Dumitru CD, Adair B, et al.
Modulation of miR-155 and miR-125b Levels following
Lipopolysaccharide/TNF-a Stimulation and Their Possible Roles in Regulating
the Response to Endotoxin Shock. J Immunol. 2007;179: 5082-5089.
doi:10.4049/jimmunol.179.8.5082

Androulidaki A, lliopoulos D, Arranz A, Doxaki C, Schworer S, Zacharioudaki V,
et al. The Kinase Aktl Controls Macrophage Response to Lipopolysaccharide
by Regulating MicroRNAs. Immunity. 2009;31: 220-231.
doi:10.1016/j.immuni.2009.06.024

Rodriguez A, Vigorito E, Clare S, Warren M V., Couttet P, Soond DR, et al.
Requirement of bic/microRNA-155 for normal immune function. Science (80- ).
2007;316: 608—611. doi:10.1126/science.1139253

Baumjohann D, Ansel KM. MicroRNA regulation of T Helper Cell diferentiation
and plasticity 2013. 2013;13: 666—678. doi:10.1038/nri3494.MicroRNA

O’Connell RM, Kahn D, Gibson WSJ, Round JL, Scholz RL, Chaudhuri AA, et
al. MicroRNA-155 promotes autoimmune inflammation by enhancing
inflammatory T cell development. Immunity. 2010;33: 607-619.
doi:10.1016/j.immuni.2010.09.009

Varikuti S, Natarajan G, Volpedo G, Singh B, Hamza O, Messick G V., et al.
MicroRNA 155 contributes to host immunity against Leishmania donovani but is
not essential for resolution of infection. Infect Immun. 2019;87.
doi:10.1128/1A1.00307-19

Wang N, Liang H, Zen K. Molecular mechanisms that influence the
macrophage M1-M2 polarization balance. Front Immunol. 2014;5: 1-9.
doi:10.3389/fimmu.2014.00614

Davis MJ, Tsang TM, Qiu Y, Dayrit JK, Freij JB, Huffnagle GB, et al.
Macrophage M1/M2 polarization dynamically adapts to changes in cytokine
microenvironments in Cryptococcus neoformans infection. MBio. 2013;4.
doi:10.1128/mBi0.00264-13

Aoki JI, Muxel SM, Zampieri RA, Miuller KE, Nerland AH, Floeter-Winter LM.
Author Correction: Differential immune response modulation in early
Leishmania amazonensis infection of BALB/c and C57BL/6 macrophages
based on transcriptome profiles (Scientific Reports, (2019), 9, 1, (19841),



58.

59.

60.

61.

62.

63.

64.

65.

66.

45

10.1038/s41598-019-56305-1). Sci Rep. 2020;10: 1-14. doi:10.1038/s41598-
020-61225-6

Fernandes MC, Dillon LAL, Belew AT, Bravo HC, Mosser DM, El-Sayed NM.
Dual transcriptome profiling of Leishmania-infected human macrophages
reveals distinct reprogramming signatures. MBio. 2016;7: 1-16.
doi:10.1128/mBi0.00027-16

Sousa R, Andrade VM, Bair T, Ettinger NA, Guimardes L, Andrade L, et al.
Early suppression of macrophage gene expression by Leishmania braziliensis.
Front Microbiol. 2018;9: 1-16. doi:10.3389/fmicb.2018.02464

Hayden MS, West AP, Ghosh S. NF-kB and the immune response. Oncogene.
2006;25: 6758—6780. d0i:10.1038/sj.0nc.1209943

Rao P, Hayden MS, Long M, Scott ML, West AP, Zhang D, et al. IkBf acts to
both inhibit and activate gene expression at different stages of the
inflammatory response HHS Public Access. Nature. 2010;466: 1115-1119.
doi:10.1038/nature09283.

Faria MS, Reis FCG, Lima APCA. Toll-like receptors in Leishmania infections:
Guardians or promoters? J Parasitol Res. 2012;2012.
doi:10.1155/2012/930257

Katebi A, Varshochian R, Riazi-rad F, Ganjalikhani-Hakemi M, Ajdary S.
Combinatorial delivery of antigen and TLR agonists via PLGA nanoparticles
modulates Leishmania major-infected-macrophages activation. Biomed
Pharmacother. 2021;137: 111276. doi:10.1016/j.biopha.2021.111276

Kaye PM, Aebischer T. Visceral leishmaniasis: Immunology and prospects for
a vaccine. Clin Microbiol Infect. 2011;17: 1462-1470. doi:10.1111/j.1469-
0691.2011.03610.x

Raman VS, Bhatia A, Picone A, Whittle J, Bailor HR, O’Donnell J, et al.
Applying TLR Synergy in Immunotherapy: Implications in Cutaneous
Leishmaniasis. J Immunol. 2010;185: 1701-1710.
doi:10.4049/jimmunol.1000238

Huang L, Hinchman M, Mendez S. Coinjection with TLR2 Agonist Pam3CSK4
Reduces the Pathology of Leishmanization in Mice. PLoS Negl Trop Dis.
2015;9: 1-18. doi:10.1371/journal.pntd.0003546



46

APENDICE A — REFERENCIAS DA INTRODUCAO GERAL

AL-BAJALAN, M. M. M.; NIRANJI, S. S.; AL-JAF, S. M.; KATO, H. First molecular
identification of Leishmania major in Phlebotomus papatasi in an outbreak cutaneous
leishmaniasis area in Iraq. Acta Tropica, [s. |.], v. 215, n. December 2020, p.
105807, 2021. Disponivel em: <https://doi.org/10.1016/j.actatropica.2020.105807>

ALAM, M. M.; O'NEILL, L. A. MicroRNAs and the resolution phase of inflammation in
macrophages. European Journal of Immunology, [s. |.], v. 41, n. 9, p. 2482-2485,
2011.

ANTOINE, J. C.; PRINA, E.; LANG, T.; COURRET, N. The biogenesis and properties
of the parasitophorous vacuoles that harbour Leishmania in murine macrophages.
Trends in Microbiology, [s. I.], v. 6, n. 10, p. 392—-401, 1998.

BARTEL, D. P. MicroRNAs: Target Recognition and Regulatory Functions. Cell, [s.
l.], v. 136, n. 2, p. 215-233, 2009.

BATES, P. A. Transmission of Leishmania metacyclic promastigotes by
phlebotomine sand flies. International Journal for Parasitology, [s. |.], v. 37, n. 10,
p. 1097-1106, 2007. Disponivel em: <http://dx.doi.org/10.1016/j.ijpara.2007.04.003>

BHAT, S. A.; AHMAD, S. M.; MUMTAZ, P. T.; MALIK, A. A.; DAR, M. A.; URWAT,
U.; SHAH, R. A.; GANAI, N. A. Long non-coding RNAs: Mechanism of action and
functional utility. Non-coding RNA Research, [s. I], v. 1, n. 1, p. 43-50, 2016.
Disponivel em: <http://dx.doi.org/10.1016/j.ncrna.2016.11.002>

CARPENTER, S.; ATIANAND, M.; AIELLO, D.; RICCI, E.; GANDHI, P.; HALL, L. L.;
BYRON, M.; MONKS, B.; HENRY-BEZY, M.; NEILL, L. A. J. O.; JEANNE, B,
MOORE, M. J.; CAFFREY, D. R.; FITZGERALD, K. A. A long noncoding RNA
induced by TLRs mediates both activation and repression of immune response
genes. HHS Public Access. [s. |], v. 341, n. 6147, p. 789-792, 2015.



47

CECH, T. R.; STEITZ, J. A. The noncoding RNA revolution - Trashing old rules to
forge new ones. Cell, [s. I], v. 157, n. 1, p. 77-94, 2014. Disponivel em:
<http://dx.doi.org/10.1016/j.cell.2014.03.008>

DESJEUX, P. Leishmaniasis: Current situation and new perspectives. Comparative
Immunology, Microbiology and Infectious Diseases, [s. |.], v. 27, n. 5, p. 305—
318, 2004.

DOYLE, A. G.; HERBEIN, G.; MONTANER, L. J.; MINTY, A. J.; CAPUT, D,
FERRARA, P.; GORDON, S. Interleukin-13 alters the activation state of murine
macrophages in vitro: Comparison with interleukin-4 and interferon-y. European
Journal of Immunology, [s. ], v. 24, n. 6, p. 1441-1445, 1994.

DUQUE, G. A.; DESCOTEAUX, A. Macrophage cytokines: Involvement in immunity
and infectious diseases. Frontiers in Immunology, [s. ], v. 5, n. OCT, p. 1-12,
2014.

EL GAZZAR, M.; CHURCH, A.; LIU, T.; MCCALL, C. E. MicroRNA-146a regulates
both transcription silencing and translation disruption of TNF-a during TLR4-induced
gene reprogramming. Journal of Leukocyte Biology, [s. ], v. 90, n. 3, p. 509-519,
2011.

GRAFF, J. W.; DICKSON, A. M.; CLAY, G.; MCCAFFREY, A. P.; WILSON, M. E.
Identifying functional microRNAs in macrophages with polarized phenotypes.
Journal of Biological Chemistry, [s. L], v. 287, n. 26, p. 21816-21825, 2012.
Disponivel em: <http://dx.doi.org/10.1074/jbc.M111.327031>

GUREL, M. S.; TEKIN, B.; UZUN, S. Cutaneous leishmaniasis: A great imitator.
Clinics in Dermatology, [s. ], v. 38, n. 2, p. 140-151, 2020. Disponivel em:
<https://doi.org/10.1016/j.clindermatol.2019.10.008>



48

HAMIDI, F.; MOHAMMADI-YEGANEH, S.; HAJI MOLLA HOSEINI, M.; SEYYED
TABAEI S. J.; TAGHIPOUR, N.; LASJERDI, Z.; GHOLAMREZAEI, M.; HAGHIGHI,
A. Inhibition of anti-inflammatory cytokines, IL-10 and TGF-3, in Leishmania major
infected macrophage by miRNAs: A new therapeutic modality against leishmaniasis.
Microbial Pathogenesis, [s. |.], v. 153, n. December 2020, p. 104777, 2021.
Disponivel em: <https://doi.org/10.1016/j.micpath.2021.104777>

HEWITSON, J. P.; WEST, K. A.; JAMES, K. R.; RANI, G. F.; DEY, N.; ROMANO, A,;
BROWN, N.; TEICHMANN, S. A.; KAYE, P. M.; LAGOS, D. Malatl Suppresses
Immunity to Infection through Promoting Expression of Maf and IL-10 in Th Cells .
The Journal of Immunology, [s. I.], v. 204, n. 11, p. 2949-2960, 2020.

JIA, Y.; LI, Z.; CAl, W.; XIAO, D.; HAN, S.; HAN, F.; BAI, X.; WANG, K.; LIU, Y.; LI,
X.; GUAN, H.; HU, D. SIRT1 regulates inflammation response of macrophages in
sepsis mediated by long noncoding RNA. Biochimica et Biophysica Acta -
Molecular Basis of Disease, [s. |.], v. 1864, n. 3, p. 784—792, 2018. Disponivel em:
<https://doi.org/10.1016/j.bbadis.2017.12.029>

KATEBI, A.; VARSHOCHIAN, R.; RIAZI-RAD, F.; GANJALIKHANI-HAKEMI, M.;
AJDARY, S. Combinatorial delivery of antigen and TLR agonists via PLGA
nanoparticles modulates Leishmania major-infected-macrophages activation.
Biomedicine and Pharmacotherapy, [s. ], v. 137, n. November 2020, p. 111276,
2021. Disponivel em: <https://doi.org/10.1016/j.biopha.2021.111276>

LAINSON, R.; SHAW, J. J. Evolution, classification and geographical distribution. In:
PETERS, W; KILLICK-KENDRICK, R. The leishmaniases in biology and medicine.
Biology and epidemiology, [s. I.], v. 1, n. Academic Press: London, p. 1-120, 1987.

LEE, J. T.; BARTOLOMEI, M. S. X-inactivation, imprinting, and long noncoding RNAs
in health and disease. Cell, [s. |], v. 152, n. 6, p. 1308-1323, 2013. Disponivel em:
<http://dx.doi.org/10.1016/j.cell.2013.02.016>



49

LIU, D.; UZONNA, J. E. The early interaction of Leishmania with macrophages and
dendritic cells and its influence on the host immune response. Frontiers in cellular

and infection microbiology, [s. I.], v. 2, n. June, p. 83, 2012.

LODISH, H. F.; ZHOU, B.; LIU, G.; CHEN, C. Z. Micromanagement of the immune
system by microRNAs. Nature Reviews Immunology, [s. I.], v. 8, n. 2, p. 120-130,
2008.

MA, S.; MING, Z.; GONG, A. Y.; WANG, Y.; CHEN, X.; HU, G.; ZHOU, R.; SHIBATA,
A.; SWANSON, P. C.; CHEN, X. M. A long noncoding RNA, lincRNA-Tnfaip3, acts as
a coregulator of NF-kB to modulate inflammatory gene transcription in mouse
macrophages. FASEB Journal, [s. I.], v. 31, n. 3, p. 1215-1225, 2017.

MAO, A. P.; SHEN, J.; ZUO, Z. Expression and regulation of long noncoding RNASs in
TLR4 signaling in mouse macrophages. BMC Genomics, [s. |.], v. 16, n. 1, p. 1-14,
2015.

MENARD, K. L.; BU, L.; DENKERS, E. Y. Transcriptomics analysis of Toxoplasma
gondii-infected mouse macrophages reveals coding and noncoding signatures in the
presence and absence of MyD88. BMC Genomics, [s. |.], v. 22, n. 1, p. 1-20, 2021.
MILLS, C. D. M1 and M2 macrophages: Oracles of health and disease. Critical
Reviews in Immunology, [s. |.], v. 32, n. 6, p. 463488, 2012.

MILLS, C. D. M1 and M2 macrophages: Oracles of health and disease. Critical
Reviews in Immunology, [s. |.], v. 32, n. 6, p. 463488, 2012.

MILLS, C. D.; KINCAID, K.; ALT, J. M.; HEILMAN, M. J.; HILL, A. M. M-1/M-2
Macrophages and the Th1/Th2 Paradigm. The Journal of Immunology, [s. I.], v.
164, n. 12, p. 6166-6173, 2000.

NATHAN, C. F.; MURRAY, H. W.; WLEBE, M. E.; RUBIN, B. Y. Identification of

interferon-gamma as the lymphokine that activates human macrophage oxidative



50

metabolism and antimicrobial activity. Journal of Experimental medicine, [s. ], V.
158, n. September, p. 670-689, 1983.

NOYES, H.; PRATLONG, F.; CHANCE, M.; ELLIS, J.; LANOTTE, G.; DEDET, J. P.
A previously unclassified trypanosomatid responsible for human cutaneous lesions in
Martinique (French West Indies) is the most divergent member of the genus

Leishmania ss. Parasitology, [s. |.], v. 124, n. 1, p. 17-24, 2002.

PACE, D. Leishmaniasis. Journal of Infection, [s. I.], v. 69, n. S1, p. S10-S18,
2014.

PACE, J. L.; RUSSELL, S. W.; SCHREIBER, R. D.; ALTMAN, A.; KATZ, D. H.
Macrophage activation: Priming activity from a T-cell hybridoma is attributable to
interferon-y. Proceedings of the National Academy of Sciences of the United
States of America, [s. |.], v. 80, n. 12 |, p. 3782-3786, 1983.

REINER, S. L.; LOCKSLEY, R. M. The regulation of immunity to Leishmania major.
Annual Review of Immunology, [s. ], v. 13, p. 151-177, 1995.

RESTREPO, C. M.; LLANES, A.; HERRERA, L.; ELLIS, E.; LLEONART, R,
FERNANDEZ, P. L. Gene expression patterns associated with Leishmania
panamensis infection in macrophages from BALB/c and C57BL/6 mice. PL0S
Neglected Tropical Diseases, [s. ], v. 15, n. 2, p. 1-20, 2021.

RINN, J. L.; KERTESZ, M.; WANG, J. K.; SQUAZZO, S. L.; XU, X.; BRUGMANN, S.
A.; GOODNOUGH, L. H.; HELMS, J. A.; FARNHAM, P. J.; SEGAL, E.; CHANG, H.
Y. Functional Demarcation of Active and Silent Chromatin Domains in Human HOX
Loci by Noncoding RNAs. Cell, [s. |.], v. 129, n. 7, p. 1311-1323, 2007.

SCHARTON-KERSTEN, T.; SCOTT, P. The role of the innate immune response in
Thl cell development following Leishmania major infection. Journal of Leukocyte
Biology, [s. I.], v. 57, n. 4, p. 515-522, 1995.



APENDICE B - MATERIAL SUPLEMENTAR

Supplementary Material S1 Table - Interactions between INcRNAs and mRNAs — Source

Source cor p.value |FDR Sinal S Biotype|S Name S chr |dG ndG Type_Lnc
ENSMUSG00000085532.1 |1.00 (1).7535 0.0031 |POS IncRNA B430319H21Rik | 11 -42.24 |-0.1008 | Trans
ENSMUSG00000110433.1 |1.00 3.7625 0.00329 |POS IncRNA Gm45820 8 -31.19 |-0.1072 | Trans
ENSMUSG00000111895.1 |1.00 ?).7385 0.00336 | POS IncRNA Gm47252 4 -42.95 |-0.1042 | Cis_Trans
ENSMUSG00000086695.1 |1.00 (]56275 0.00351 |POS IncRNA Gm15247 X -148.17 | -0.4071 | Cis_Trans
ENSMUSG00000087263.1 |1.00 c2).609E- 0.00364 | POS INcRNA Gm15726 X -181.96 |-0.376 |Cis_Trans
ENSMUSG00000057359.7 |1.00 (2)6105 0.00364 |POS IncRNA Gm17494 3 -110.48 | -0.1669 | Trans
ENSMUSG00000111895.1 |1.00 C2)630E- 0.00367 |POS IncRNA Gm47252 4 -233.02 | -0.5522 | Cis_Trans
ENSMUSG00000085505.1 |1.00 3-6335' 0.0039 |POS IncRNA Gm12868 4 -41.86 |-0.1071 |Cis_Trans
ENSMUSG00000085295.7 |1.00 ?)6065 0.00394 | POS IncRNA 4930430E12Rik |4 -31.83 |-0.153 |Trans
ENSMUSG00000085213.1 |1.00 (6)610E_ 0.00407 |POS IncRNA Gm13091 4 -36.03 |-0.1015 | Trans
ENSMUSG00000085295.7 1.00 ?)6825 0.00414 |POS IncRNA 4930430E12Rik |4 -33.88 |-0.103 |Trans
ENSMUSG00000111895.1 |1.00 86855 0.00414 |POS IncRNA Gm47252 4 -59.17 |-0.1074 | Cis_Trans
ENSMUSG00000086683.1 |1.00 C7)604E- 0.00416 | POS INcRNA Gm12867 4 -36.62 |-0.1032 | Trans
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ENSMUSG00000106980.1 |1.00 (73671E_ 0.0042 | POS INcRNA Gm43690 5 -26.56 |-0.1054 | Trans
ENSMUSG00000106980.1 |1.00 gést- 0.00434 | POS INcRNA Gm43690 5 -24.79 |-0.1377 | Trans
ENSMUSG00000116739.1 |1.00 (])"5095 0.00446 | POS INcRNA Gm49733 16 -22.79 |-0.1055 | Trans
ENSMUSG00000106980.1 |1.00 ééogE- 0.00447 | POS INcRNA Gm43690 5 -26.97 |-0.1096 | Trans
ENSMUSG00000104818.1 |1.00 g-).512E_ 0.00448 | POS INcRNA Gm43661 5 -60.99 |-0.1273 | Trans
ENSMUSG00000087263.1 |1.00 (1);5265 0.00458 | POS INcRNA Gm15726 X -32.66 [-0.105 |Cis_Trans
ENSMUSG00000116739.1 |1.00 g-).527E_ 0.00459 | POS INcRNA Gm49733 16 -29.31 |-0.1004 | Trans
ENSMUSG00000110433.1 |1.00 (1);5315 0.0046 | POS INcRNA Gm45820 8 -31.21 [-0.1269 | Trans
ENSMUSG00000116739.1 |1.00 g-).531E_ 0.00461 | POS INcRNA Gm49733 16 -28.54 1-0.1008 | Trans
ENSMUSG00000116097.1 |1.00 (1).532E- 0.00461 | POS INcRNA Gm36738 15 -44.89 |-0.1261 | Trans
ENSMUSG00000085213.1 |1.00 g-).534E_ 0.00462 | POS INcRNA Gm13091 4 -35.05 |-0.1204 | Trans
ENSMUSG00000111713.1 |1.00 (1).534E- 0.00463 | POS INcRNA Gm20234 11 -30.54 |-0.1345 | Trans
ENSMUSG00000111792.1 |1.00 g-).543E_ 0.00466 | POS INcRNA Gm33858 9 -109.56 |-0.1412 | Cis
ENSMUSG00000105512.1 |1.00 (1).543E- 0.00466 | POS INcRNA Gm43714 3 -89.99 |-0.1089 | Trans
ENSMUSG00000055323.5 |1.00 3;5485 0.00468 | POS INcRNA Gm9967 7 -226.66 | -0.3419 | Cis
ENSMUSG00000111713.1 |1.00 (])"5495 0.00468 | POS INcRNA Gm20234 11 -58.68 |-0.1029 | Trans
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ENSMUSG00000097418.7 |1.00 (])"5515 0.00469 | POS INcRNA Mirl55hg 16 -40.6  |-0.1624 | Trans
ENSMUSG00000086914.1 |1.00 C1)£553E- 0.0047 |POS INcRNA Gm16124 9 -38.45 |-0.1923 | Trans
ENSMUSG00000090230.1 |1.00 (])"5745 0.00479 | POS INcRNA Gm16315 10 -40.24 |-0.1337 | Trans
ENSMUSG00000116739.1 |1.00 C1)£574E- 0.00479 | POS INcRNA Gm49733 16 -24.69 |-0.1083 | Trans
ENSMUSG00000110433.1 |1.00 g-).578E_ 0.00482 | POS INcRNA Gm45820 8 -35.02 |-0.1152 | Trans
ENSMUSG00000106980.1 |1.00 (1);5845 0.00483 | POS INcRNA Gm43690 5 -31.31 [-0.1242 | Trans
ENSMUSG00000106980.1 |1.00 g-).586E_ 0.00484 | POS INcRNA Gm43690 5 -21.67 |-0.1147 | Trans
ENSMUSG00000086695.1 |1.00 (1);5945 0.00487 |POS INcRNA Gml15247 X -39.4 [-0.1045 |Cis_Trans
ENSMUSG00000100280.2 |1.00 g-).598E_ 0.00489 | POS INcRNA Gm28417 1 -189.51 | -0.2363 | Cis
ENSMUSG00000085505.1 |1.00 (2).505E- 0.00492 | POS INcRNA Gm12868 4 -35.44 |-0.1534 |Cis_Trans
ENSMUSG00000085505.1 |1.00 (2).5075 0.00493 | POS INcRNA Gm12868 4 -35.54 [-0.109 |Cis_Trans
ENSMUSG00000085295.7 |1.00 (2).509E- 0.00494 | POS INcRNA 4930430E12Rik |4 -37.01 |-0.1118 | Trans
ENSMUSG00000116739.1 |1.00 (2).5095 0.00494 | POS INcRNA Gm49733 16 -29.05 |-0.1157 | Trans
ENSMUSG00000084940.2 |1.00 (2).513E- 0.00496 | POS INcRNA Gm15935 14 -268.19 |-0.444 |Cis_Trans
ENSMUSG00000110433.1 |1.00 C2);528E- 0.00501 | POS INcRNA Gm45820 8 -25.33 1-0.1248 | Trans
ENSMUSG00000106980.1 |1.00 (2).5285 0.00501 |POS INcRNA Gm43690 5 -22.85 |-0.1078 | Trans
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ENSMUSG00000106980.1 |1.00 (2).5325 0.00502 | POS INcRNA Gm43690 5 -24.66 |-0.1015 | Trans
ENSMUSG00000085505.1 |1.00 C2)£534E- 0.00502 | POS INcRNA Gm12868 4 -42.86 [-0.1064 |Cis_Trans
ENSMUSG00000102336.1 |1.00 (2).541E_ 0.00503 | POS INcRNA Gm37233 1 -120.68 | -0.1038 | Trans
ENSMUSG00000111895.1 |1.00 C2)£555E- 0.00507 | POS INcRNA Gm47252 4 -62.19 [-0.1156 | Cis_Trans
ENSMUSG00000085242.1 |1.00 (2).5565 0.00507 | POS INcRNA Gm11537 11 -74.9 1-0.1011 | Trans
ENSMUSG00000097418.7 |1.00 (2);5585 0.00508 | POS INcRNA Mirl55hg 16 -35.21 |-0.1339 | Trans
ENSMUSG00000113494.1 |1.00 (2).5595 0.00508 | POS INcRNA Gm48102 13 -40.45 |-0.1105|Trans
ENSMUSG00000116739.1 |1.00 (2);5605 0.00508 | POS INcRNA Gm49733 16 -34.52 [-0.145 |Trans
ENSMUSG00000101655.1 |1.00 (2).5645 0.00509 | POS INcRNA 2310040G24Rik | 6 -45.91 |-0.137 |Trans
ENSMUSG00000108449.1 |1.00 (2).574E- 0.00512 | POS INcRNA Gm44507 7 -34.99 |-0.1048 | Trans
ENSMUSG00000090230.1 |1.00 C2).582E_ 0.00514 | POS INcRNA Gm16315 10 -61.53 |-0.1039 | Trans
ENSMUSG00000116739.1 |1.00 (2).586E- 0.00516 |POS INcRNA Gm49733 16 -24.24 |-0.116 |Trans
ENSMUSG00000116739.1 |1.00 C2).588E_ 0.00517 |POS INcRNA Gm49733 16 -28.06 |-0.1109 | Trans
ENSMUSG00000116739.1 |1.00 (3;.5015 0.0052 |POS INcRNA Gm49733 16 -35.81 [-0.1321 | Trans
ENSMUSG00000116739.1 |1.00 3;5175 0.00525 | POS INcRNA Gm49733 16 -26.98 |-0.1003 | Trans
ENSMUSG00000116739.1 |1.00 3.5175 0.00526 |POS INcRNA Gm49733 16 -25.29 |-0.1036 | Trans
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ENSMUSG00000087593.1 |1.00 (?)’.5415 0.00532 | POS INcRNA Gml6174 7 -35.84 |-0.1045 | Trans
ENSMUSG00000110433.1 |0.99 C3)£584E- 0.00542 | POS INcRNA Gm45820 8 -28.03 |-0.1058 | Trans
ENSMUSG00000116739.1 |0.99 3.5055 0.00549 | POS INcRNA Gm49733 16 -26.83 |-0.1078 | Trans
ENSMUSG00000106980.1 |0.99 géllE- 0.00551 | POS INcRNA Gm43690 5 -23.05 |-0.138 |Trans
ENSMUSG00000110433.1 | 0.99 3.5255 0.00554 | POS INcRNA Gm45820 8 -39.06 |-0.1221 | Trans
ENSMUSG00000116739.1 |0.99 3;5355 0.00557 |POS INcRNA Gm49733 16 -33.33 [-0.1182 | Trans
ENSMUSG00000106980.1 |0.99 3.5455 0.0056 | POS INcRNA Gm43690 5 -25.26 |-0.1027 | Trans
ENSMUSG00000116739.1 |0.99 3;5955 0.00571 |POS INcRNA Gm49733 16 -27.51 [-0.1234 | Trans
ENSMUSG00000105283.1 | 0.99 3.5975 0.00572 | POS INcRNA Gm33370 5 -22.98 1-0.1242 | Trans
ENSMUSG00000085505.1 |0.99 3.5985 0.00572 |POS INcRNA Gm12868 4 -34.67 [-0.1204 |Cis_Trans
ENSMUSG00000086695.1 | 0.99 3.5995 0.00572 | POS INcRNA Gm15247 X -41.26 |-0.1137 | Cis_Trans
ENSMUSG00000106980.1 |0.99 (E;.SOYE- 0.00574 |POS INcRNA Gm43690 5 -26.12 |-0.1037 | Trans
ENSMUSG00000086695.1 | 0.99 ?).5315 0.00579 | POS INcRNA Gm15247 X -50.21 |-0.1614 |Cis_Trans
ENSMUSG00000106980.1 |0.99 (E;.SSOE- 0.00584 | POS INcRNA Gm43690 5 -26.4 |-0.1043 | Trans
ENSMUSG00000116739.1 |0.99 35515 0.00584 | POS INcRNA Gm49733 16 -22.5 1-0.1398 | Trans
ENSMUSG00000106980.1 |0.99 8.5545 0.00585 |POS INcRNA Gm43690 5 -32.96 |-0.1282 | Trans
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ENSMUSG00000106980.1 |0.99 (5).5675 0.00587 | POS INcRNA Gm43690 5 -22.54 1-0.1156 | Trans
ENSMUSG00000113494.1 |0.99 C5)£568E- 0.00588 | POS INcRNA Gm48102 13 -36.84 |-0.1116 | Trans
ENSMUSG00000087593.1 |0.99 (5).570E_ 0.00588 | POS INcRNA Gml6174 7 -37.87 |-0.1076 | Trans
ENSMUSG00000087593.1 |0.99 C5)£591E- 0.00592 | POS INcRNA Gml16174 7 -40.52 |-0.1031 | Trans
ENSMUSG00000108449.1 |0.99 C5).597E_ 0.00593 | POS INcRNA Gm44507 7 -43.18 |-0.1371 | Trans
ENSMUSG00000072612.3 |0.99 8;5165 0.00597 |POS INcRNA Gm10382 5 -142.94 |-0.1195 | Trans
ENSMUSG00000110433.1 | 0.99 C6).523E_ 0.00598 | POS INcRNA Gm45820 8 -33.9 |-0.1066 | Trans
ENSMUSG00000085213.1 |0.99 8;5245 0.00599 |POS INcRNA Gm13091 4 -34.23 |-0.1149 | Trans
ENSMUSG00000097418.7 |0.99 C6).540E_ 0.00601 | POS INcRNA Mirl55hg 16 -37.97 |-0.1563 | Trans
ENSMUSG00000085505.1 |0.99 8.5405 0.00601 | POS INcRNA Gm12868 4 -42.92 |-0.1078 |Cis_Trans
ENSMUSG00000109424.1 | 0.99 C6).550E_ 0.00603 | POS INcRNA Gm44658 7 -62.47 |-0.1031 | Trans
ENSMUSG00000109424.1 |0.99 8.5775 0.00608 | POS INcRNA Gm44658 7 -50.55 |-0.1058 | Trans
ENSMUSG00000116739.1 |0.99 C6).586E_ 0.0061 |POS INcRNA Gm49733 16 -24.74 1-0.1114 | Trans
ENSMUSG00000087593.1 |0.99 8.5915 0.00611 |POS INcRNA Gml6174 7 -40.15 |-0.1074 | Trans
ENSMUSG00000085213.1 |0.99 8;5945 0.00611 |POS INcRNA Gm13091 4 -33 -0.1104 | Trans
ENSMUSG00000110433.1 |0.99 (7).5105 0.00615 |POS INcRNA Gm45820 8 -30.18 [-0.102 |Trans
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ENSMUSG00000110433.1 |0.99 (7).5285 0.00618 | POS INcRNA Gm45820 8 -30.6  |-0.1003 | Trans
ENSMUSG00000116739.1 |0.99 C7)£531E- 0.00619 | POS INcRNA Gm49733 16 -22.11 |-0.1164 | Trans
ENSMUSG00000072612.3 |0.99 (7).5355 0.0062 | POS INcRNA Gm10382 5 -95.5 1-0.1037 | Trans
ENSMUSG00000085505.1 |0.99 C7)£548E- 0.00622 | POS INcRNA Gm12868 4 -41.22 |[-0.1033 | Cis_Trans
ENSMUSG00000111895.1 |0.99 (7).5565 0.00624 | POS INcRNA Gm47252 4 -55.12 |-0.1054 | Cis_Trans
ENSMUSG00000087263.1 |0.99 (7);567E- 0.00625 | POS INcRNA Gm15726 X -32.65 [-0.1085 |Cis_Trans
ENSMUSG00000087623.1 | 0.99 (7).570E_ 0.00626 | POS INcRNA Gm12404 4 -106.13 [-0.1793 | Cis_Trans
ENSMUSG00000116739.1 |0.99 (7);577E- 0.00627 | POS INcRNA Gm49733 16 -29.01 |-0.1099 | Trans
ENSMUSG00000110433.1 | 0.99 (7).588E_ 0.00629 | POS INcRNA Gm45820 8 -26.79 1-0.1282 | Trans
ENSMUSG00000110433.1 |0.99 (7).590E- 0.00629 |POS INcRNA Gm45820 8 -33.57 [-0.1017 | Trans
ENSMUSG00000116739.1 |0.99 ?).5105 0.00633 | POS INcRNA Gm49733 16 -24.34 1-0.1122 | Trans
ENSMUSG00000111895.1 |0.99 3.5105 0.00633 | POS INcRNA Gm47252 4 -64.86 [-0.1092 | Cis_Trans
ENSMUSG00000113494.1 | 0.99 ?).5185 0.00635 | POS INcRNA Gm48102 13 -32.97 |-0.1081 | Trans
ENSMUSG00000086695.1 |0.99 3.5245 0.00635 | POS INcRNA Gml15247 X -46.18 [-0.1193 |Cis_Trans
ENSMUSG00000116739.1 |0.99 35395 0.00638 | POS INcRNA Gm49733 16 -30.69 |-0.1574 | Trans
ENSMUSG00000087593.1 |0.99 3.5425 0.00639 |POS INcRNA Gml6174 7 -39.1 |-0.1068 | Trans
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ENSMUSG00000086098.1 | 0.99 3.5435 0.00639 | POS INcRNA Gm14291 2 -66.54 |-0.1005 | Trans
ENSMUSG00000116739.1 |0.99 ?)5435 0.00639 | POS INcRNA Gm49733 16 -31.7 |-0.1157 | Trans
ENSMUSG00000087593.1 |0.99 3.5505 0.0064 |POS INcRNA Gml6174 7 -42.94 1-0.1245 | Trans
ENSMUSG00000072612.3 |0.99 3555E- 0.00641 | POS INcRNA Gm10382 5 -98.31 |-0.1269 | Trans
ENSMUSG00000085505.1 | 0.99 ?).5275 0.00653 | POS INcRNA Gm12868 4 -50.63 |-0.1253 | Cis_Trans
ENSMUSG00000086683.1 |0.99 (9);544E- 0.00656 | POS INcRNA Gm12867 4 -34.59 |-0.1064 | Trans
ENSMUSG00000057359.7 |0.99 ?).5575 0.00658 | POS INcRNA Gm17494 3 -76.18 |-0.113 |Trans
ENSMUSG00000072612.3 |0.99 (9);560E- 0.00659 |POS INcRNA Gm10382 5 -77.94 |-0.1007 | Trans
ENSMUSG00000111895.1 |0.99 ?).5635 0.00659 | POS INcRNA Gm47252 4 -65.45 |-0.1111 | Cis_Trans
ENSMUSG00000116739.1 |0.99 (9).565E- 0.0066 |POS INcRNA Gm49733 16 -28.7 |-0.1083 | Trans
ENSMUSG00000116097.1 |0.99 8.5665 0.0066 | POS INcRNA Gm36738 15 -36.14 |-0.1009 | Trans
ENSMUSG00000085505.1 |0.99 (9).5695 0.00661 |POS INcRNA Gm12868 4 -42.34 [-0.1103 |Cis_Trans
ENSMUSG00000085505.1 | 0.99 8.5695 0.00661 |POS INcRNA Gm12868 4 -33.35 [-0.1273 | Cis_Trans
ENSMUSG00000085505.1 |0.99 (9).584E- 0.00663 | POS INcRNA Gm12868 4 -38.02 |-0.1077 |Cis_Trans
ENSMUSG00000100779.1 |0.99 ?);SQZE- 0.00664 | POS INcRNA Gm29292 11 -55.87 1-0.1592 | Trans
ENSMUSG00000085505.1 |0.99 éﬁOOE- 0.00665 |POS INcRNA Gm12868 4 -29.74 1-0.1239 | Cis_Trans
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ENSMUSG00000113019.1 |0.99 0.0001 |0.00666 |POS INcRNA Gm47467 13 -21.33 |-0.1198 | Trans
ENSMUSG00000116739.1 |0.99 0.0001 |0.00666 |POS INcRNA Gm49733 16 -23.7 1-0.1113 | Trans
ENSMUSG00000106015.1 |0.99 0.0001 |0.00666 | POS INcRNA Gm42980 5 -51.08 |-0.1087 | Trans
ENSMUSG00000116739.1 |0.99 0.0001 |0.00667 |POS INcRNA Gm49733 16 -32.87 |-0.1126 | Trans
ENSMUSG00000057359.7 |0.99 0.0001 |0.00667 |POS INcRNA Gm17494 3 -77.56 |-0.1015 | Trans
ENSMUSG00000116739.1 |0.99 0.0001 |0.0067 |POS INcRNA Gm49733 16 -24.59 |-0.1055 | Trans
ENSMUSG00000111895.1 |0.99 0.0001 |0.00673 |POS INcRNA Gm47252 4 -62.3  [-0.1065 | Cis_Trans
ENSMUSG00000110433.1 |0.99 0.00011 |0.00673 |POS INcRNA Gm45820 8 -40.25 [-0.122 |Trans
ENSMUSG00000097418.7 |0.99 0.00011 |0.00674 |POS INcRNA Mirl55hg 16 -50.38 |-0.1153 | Trans
ENSMUSG00000116739.1 |0.99 0.00011 |0.00675 |POS INcRNA Gm49733 16 -30.64 |-0.1178 | Trans
ENSMUSG00000106980.1 |0.99 0.00011 |0.00676 |POS INcRNA Gm43690 5 -22.66 |-0.1016 | Trans
ENSMUSG00000108332.1 |0.99 0.00011 |0.00678 |POS IncRNA D530033B14Rik | 7 -54.32 |-0.1031 | Trans
ENSMUSG00000106980.1 |0.99 0.00011 |0.00679 |POS INcRNA Gm43690 5 -20.4  1-0.1872 | Trans
ENSMUSG00000072612.3 | 0.99 0.00011 |0.00679 |POS INcRNA Gm10382 5 -107.51 | -0.1084 | Trans
ENSMUSG00000108449.1 |0.99 0.00011 |0.00681 |POS INcRNA Gm44507 7 -35.41 |-0.1142 | Trans
ENSMUSG00000108449.1 |0.99 0.00011 |0.00685 |POS INcRNA Gm44507 7 -41.78 |-0.1222 | Trans
ENSMUSG00000097885.7 |0.99 0.00011 |0.00686 |POS INcRNA 5031434011Rik |3 -61.71 |-0.1128 | Trans
ENSMUSG00000113494.1 |0.99 0.00011 |0.00687 |POS INcRNA Gm48102 13 -35.23 |-0.1081 | Trans
ENSMUSG00000085505.1 |0.99 0.00011 |0.00688 |POS INcRNA Gm12868 4 -28.95 [-0.1005 |Cis_Trans
ENSMUSG00000087623.1 |0.99 0.00012 |0.0069 |POS INcRNA Gm12404 4 -51.65 [-0.1272 |Cis_Trans
ENSMUSG00000106980.1 |0.99 0.00012 |0.0069 |POS INcRNA Gm43690 5 -27.26 |-0.1126 | Trans
ENSMUSG00000116739.1 |0.99 0.00012 |0.00691 |POS INcRNA Gm49733 16 -25.13 |-0.1034 | Trans
ENSMUSG00000097418.7 |0.99 0.00012 |0.00694 |POS INcRNA Mirl55hg 16 -50.07 |-0.1647 | Trans
ENSMUSG00000084960.1 |0.99 0.00012 |0.00698 |POS INcRNA B430010123Rik |8 -269.29 |-0.1162 | Cis
ENSMUSG00000105509.1 |0.99 0.00012 |0.00698 | POS INcRNA C130013H08RIk | 3 -122.74 1-0.1161 | Trans
ENSMUSG00000110433.1 | 0.99 0.00012 |0.007 POS INcRNA Gm45820 8 -31.11 |-0.1058 | Trans
ENSMUSG00000087593.1 |0.99 0.00012 |0.00701 |POS INcRNA Gml6174 7 -34.65 |-0.101 |Trans
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ENSMUSG00000116097.1 |0.99 0.00013 |0.00705 |POS INcRNA Gm36738 15 -39.24 |-0.1019 | Trans
ENSMUSG00000085505.1 | 0.99 0.00013 |0.00705 |POS INcRNA Gm12868 4 -40.01 |-0.1008 | Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00013 |0.00707 |POS INcRNA Gm49733 16 -29.85 |-0.1059 | Trans
ENSMUSG00000108449.1 |0.99 0.00013 |0.0071 |POS INcRNA Gm44507 7 -36.37 |-0.1155 | Trans
ENSMUSG00000085505.1 |0.99 0.00013 |0.00711 |POS INcRNA Gm12868 4 -27.96 [-0.1059 | Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00013 |0.00712 |POS INcRNA Gm49733 16 -31.56 |-0.1489 | Trans
ENSMUSG00000116739.1 |0.99 0.00013 |0.00714 |POS INcRNA Gm49733 16 -26.09 |-0.1061 | Trans
ENSMUSG00000116657.1 |0.99 0.00014 |0.00717 |POS INcRNA Gm49774 17 -81.83 |-0.1075 | Trans
ENSMUSG00000116739.1 |0.99 0.00014 |0.00722 | POS INcRNA Gm49733 16 -32.93 -0.1224 | Trans
ENSMUSG00000116739.1 |0.99 0.00014 |0.00725 |POS INcRNA Gm49733 16 -19.2 |-0.1185 | Trans
ENSMUSG00000116739.1 |0.99 0.00014 |0.00726 |POS INcRNA Gm49733 16 -29.72 1-0.1179 | Trans
ENSMUSG00000085505.1 |0.99 0.00015 |0.00729 |POS IncRNA Gm12868 4 -41.34 [-0.1034 |Cis_Trans
ENSMUSG00000101655.1 | 0.99 0.00015 |0.00731 |POS INcRNA 2310040G24Rik | 6 -54.36 |-0.1128 | Trans
ENSMUSG00000073778.2 | 0.99 0.00015 |0.00732 | POS INcRNA Faddos 7 -56.87 |-0.1168 | Trans
ENSMUSG00000097418.7 |0.99 0.00015 |0.00733 |POS INcRNA Mirl55hg 16 -35.58 [-0.1214 | Trans
ENSMUSG00000052291.8 |0.99 0.00015 |0.00733 |POS INcRNA 5330438D12Rik |10 -125.85 | -0.1383 | Trans
ENSMUSG00000116657.1 |0.99 0.00015 |0.00735 |POS INcRNA Gm49774 17 -147.22 | -0.1035 | Trans
ENSMUSG00000116739.1 |0.99 0.00015 |0.00737 |POS INcRNA Gm49733 16 -27.48 |-0.1053 | Trans
ENSMUSG00000113494.1 |0.99 0.00015 |0.00739 |POS INcRNA Gm48102 13 -31.14 |-0.1078 | Trans
ENSMUSG00000108449.1 |0.99 0.00016 |0.00742 |POS INcRNA Gm44507 7 -33.25 [-0.1005 | Trans
ENSMUSG00000110834.1 | 0.99 0.00016 |0.00742 |POS INcRNA Gm39469 9 -27.26 |-0.1336 | Trans
ENSMUSG00000090230.1 |0.99 0.00016 |0.00743 |POS INcRNA Gm16315 10 -43.56 |-0.1035 | Trans
ENSMUSG00000097418.7 |0.99 0.00016 |0.00744 |POS INcRNA Mirl55hg 16 -35.09 |-0.3025 | Trans
ENSMUSG00000106980.1 |0.99 0.00016 |0.00746 |POS INcRNA Gm43690 5 -24.77 |-0.1045 | Trans
ENSMUSG00000116739.1 |0.99 0.00016 |0.00746 |POS INcRNA Gm49733 16 -30.08 |-0.1203 | Trans
ENSMUSG00000108449.1 |0.99 0.00016 |0.00747 |POS INcRNA Gm44507 7 -34.2 1-0.1024 | Trans
ENSMUSG00000100502.1 |0.99 0.00016 |0.00747 |POS INcRNA Gm28286 1 -56.21 |-0.1193 | Trans
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ENSMUSG00000086683.1 | 0.99 0.00016 |0.00748 |POS INcRNA Gm12867 4 -33.5 [-0.1139 | Trans
ENSMUSG00000085505.1 | 0.99 0.00016 |0.00749 |POS INcRNA Gm12868 4 -33.31 |-0.1044 | Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00016 |0.0075 |POS INcRNA Gm49733 16 -26.62 |-0.1173 | Trans
ENSMUSG00000116739.1 |0.99 0.00016 |0.0075 |POS INcRNA Gm49733 16 -23.97 |-0.1065 | Trans
ENSMUSG00000103400.2 |0.99 0.00016 |0.00751 |POS INcRNA Gm15853 1 -141.45 |-0.1097 | Trans
ENSMUSG00000097418.7 |0.99 0.00016 |0.00752 |POS INcRNA Mirl55hg 16 -39.18 |-0.1085 | Trans
ENSMUSG00000072612.3 |0.99 0.00016 |0.00752 |POS INcRNA Gm10382 5 -90.78 |-0.1028 | Trans
ENSMUSG00000116739.1 |0.99 0.00017 |0.00753 |POS INcRNA Gm49733 16 -29.57 [-0.1264 | Trans
ENSMUSG00000084940.2 | 0.99 0.00017 |0.00753 |POS INcRNA Gm15935 14 -58.61 |-0.1021 | Cis_Trans
ENSMUSG00000086695.1 |0.99 0.00017 |0.00753 |POS INcRNA Gml15247 X -37.73 [-0.1003 | Cis_Trans
ENSMUSG00000110588.1 | 0.99 0.00017 |0.00753 |POS INcRNA Gm45774 8 -287.6 |-1.0458 | Cis
ENSMUSG00000085505.1 |0.99 0.00017 |0.00754 |POS IncRNA Gm12868 4 -39.38 [-0.1176 | Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00017 |0.00754 |POS INcRNA Gm49733 16 -25.14 |-0.1047 | Trans
ENSMUSG00000106980.1 |0.99 0.00017 |0.00755 |POS INcRNA Gm43690 5 -25.35 |-0.1196 | Trans
ENSMUSG00000110433.1 |0.99 0.00017 |0.00758 |POS INcRNA Gm45820 8 -31.09 |-0.1095 | Trans
ENSMUSG00000075514.4 10.99 0.00017 |0.0076 |POS INcRNA Gm13375 2 -72.01 |-0.1268 | Trans
ENSMUSG00000116739.1 |0.99 0.00017 |0.00763 |POS INcRNA Gm49733 16 -27.97 [-0.1266 | Trans
ENSMUSG00000116739.1 |0.99 0.00018 |0.00765 |POS INcRNA Gm49733 16 -28.51 |-0.1076 | Trans
ENSMUSG00000116739.1 |0.99 0.00018 |0.00768 |POS INcRNA Gm49733 16 -29.93 [-0.1084 | Trans
ENSMUSG00000110433.1 |0.99 0.00018 |0.00768 |POS INcRNA Gm45820 8 -30.89 |-0.1013 | Trans
ENSMUSG00000106980.1 |0.99 0.00018 |0.00769 | POS INcRNA Gm43690 5 -23.94 1-0.1014 | Trans
ENSMUSG00000097885.7 |0.99 0.00018 |0.00771 |POS INcRNA 5031434011Rik |3 -100.52 | -0.1036 | Trans
ENSMUSG00000114438.1 | 0.99 0.00018 |0.00772 | POS INcRNA Gm47827 13 -24.79 1-0.1112 | Trans
ENSMUSG00000085213.1 |0.99 0.00018 |0.00772 |POS INcRNA Gm13091 4 -32.61 [-0.1136 | Trans
ENSMUSG00000085505.1 |0.99 0.00019 |0.00774 |POS INcRNA Gm12868 4 -33.81 [-0.1084 |Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00019 |0.00776 |POS INcRNA Gm49733 16 -29.42 1-0.111 |Trans
ENSMUSG00000087541.1 |0.99 0.00019 |0.00776 |POS INcRNA Hopxos 5 -224.17 | -0.3244 | Cis_Trans
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ENSMUSG00000108449.1 |0.99 0.00019 |0.00778 |POS INcRNA Gm44507 7 -40.36 |-0.1246 | Trans
ENSMUSG00000084940.2 | 0.99 0.00019 |0.00778 | POS INcRNA Gm15935 14 -46.74 |-0.1118 | Cis_Trans
ENSMUSG00000106980.1 |0.99 0.00019 |0.0078 |POS INcRNA Gm43690 5 -27.7 1-0.1131 | Trans
ENSMUSG00000106980.1 |0.99 0.00019 |0.0078 |POS INcRNA Gm43690 5 -28.97 |-0.1173 | Trans
ENSMUSG00000087593.1 |0.99 0.00019 |0.00782 | POS INcRNA Gml16174 7 -41.63 |-0.107 |Trans
ENSMUSG00000108449.1 |0.99 0.00019 |0.00782 | POS INcRNA Gm44507 7 -35.27 |-0.1106 | Trans
ENSMUSG00000116739.1 |0.99 0.00019 |0.00783 |POS INcRNA Gm49733 16 -33.44 |-0.1257 | Trans
ENSMUSG00000116739.1 |0.99 0.00019 |0.00783 |POS INcRNA Gm49733 16 -23.75 [-0.1439 | Trans
ENSMUSG00000116739.1 |0.99 0.00019 |0.00784 | POS INcRNA Gm49733 16 -31.71 |-0.121 |Trans
ENSMUSG00000085829.1 |0.99 0.00019 |0.00785 |POS INcRNA Gm4285 14 -111.89 |-0.1263 | Trans
ENSMUSG00000113494.1 | 0.99 0.0002 |0.00788 | POS INcRNA Gm48102 13 -33.52 |-0.101 |Trans
ENSMUSG00000116739.1 |0.99 0.0002 |0.00789 |POS IncRNA Gm49733 16 -25.92 [-0.1041 | Trans
ENSMUSG00000116739.1 |0.99 0.0002 |0.00789 |POS INcRNA Gm49733 16 -27.36 |-0.1025 | Trans
ENSMUSG00000085829.1 |0.99 0.0002 |0.0079 |POS INcRNA Gm4285 14 -94.05 |-0.1153 | Trans
ENSMUSG00000108449.1 |0.99 0.0002 |0.00791 |POS INcRNA Gm44507 7 -32.64 |-0.1014 | Trans
ENSMUSG00000106980.1 |0.99 0.0002 0.00792 | POS INcRNA Gm43690 5 -21.46 |-0.1219 | Trans
ENSMUSG00000087528.1 |0.99 0.00021 |0.00796 |POS INcRNA 9830144P21Rik |2 -311.86 |-0.1201 | Cis
ENSMUSG00000116739.1 |0.99 0.00021 |0.00798 |POS INcRNA Gm49733 16 -29.55 |-0.1026 | Trans
ENSMUSG00000085213.1 |0.99 0.00021 |0.00799 |POS INcRNA Gm13091 4 -38.43 [-0.1294 | Trans
ENSMUSG00000072612.3 |0.99 0.00021 |0.00801 |POS INcRNA Gm10382 5 -61.93 [-0.1071 | Trans
ENSMUSG00000087593.1 |0.99 0.00021 |0.00801 |POS INcRNA Gml6174 7 -40.96 |-0.1056 | Trans
ENSMUSG00000116739.1 |0.99 0.00021 |0.00804 |POS INcRNA Gm49733 16 -24.42 |-0.118 |Trans
ENSMUSG00000072612.3 | 0.99 0.00022 |0.00807 |POS INcRNA Gm10382 5 -129.39 | -0.1083 | Trans
ENSMUSG00000110433.1 |0.99 0.00022 |0.00809 |POS INcRNA Gm45820 8 -40.08 [-0.1182 | Trans
ENSMUSG00000057359.7 |0.99 0.00022 |0.0081 |POS INcRNA Gm17494 3 -90.39 |-0.1393 | Trans
ENSMUSG00000111895.1 |0.99 0.00022 |0.00811 |POS INcRNA Gm47252 4 -61.34 |-0.1065 | Cis_Trans
ENSMUSG00000085505.1 |0.99 0.00022 |0.00811 |POS INcRNA Gm12868 4 -39.86 |-0.1052 | Cis_Trans
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ENSMUSG00000087593.1 |0.99 0.00022 |0.00811 |POS INcRNA Gml6174 7 -43.52 1-0.1233 | Trans
ENSMUSG00000116097.1 |0.99 0.00022 |0.00815 |POS INcRNA Gm36738 15 -35.37 |-0.1005 | Trans
ENSMUSG00000110433.1 | 0.99 0.00023 |0.00816 |POS INcRNA Gm45820 8 -32.76 |-0.1088 | Trans
ENSMUSG00000116739.1 |0.99 0.00023 |0.00816 |POS INcRNA Gm49733 16 -25.43 |-0.1005 | Trans
ENSMUSG00000106980.1 |0.99 0.00023 |0.00816 |POS INcRNA Gm43690 5 -27.03 |-0.104 |Trans
ENSMUSG00000105283.1 |0.99 0.00023 |0.00816 |POS INcRNA Gm33370 5 -35.3  |-0.123 |Trans
ENSMUSG00000085501.1 |0.99 0.00023 |0.00817 |POS INcRNA Gml11772 11 -27.09 [-0.1759 | Trans
ENSMUSG00000085505.1 |0.99 0.00023 |0.00817 |POS INcRNA Gm12868 4 -128.85 [-0.3364 | Cis_Trans
ENSMUSG00000085829.1 | 0.99 0.00023 |0.00818 | POS INcRNA Gm4285 14 -93.15 |-0.1059 | Trans
ENSMUSG00000097418.7 |0.99 0.00023 |0.0082 |POS INcRNA Mirl55hg 16 -34.29 |-0.1805 | Trans
ENSMUSG00000057359.7 |0.99 0.00023 |0.00821 |POS INcRNA Gm17494 3 -155.71 | -0.1013 | Trans
ENSMUSG00000108449.1 |0.99 0.00023 |0.00821 |POS IncRNA Gm44507 7 -39.37 [-0.1312 | Trans
ENSMUSG00000097418.7 |0.99 0.00023 |0.00822 | POS INcRNA Mirl55hg 16 -34.25 |-0.1215|Trans
ENSMUSG00000113494.1 | 0.99 0.00023 |0.00823 | POS INcRNA Gm48102 13 -41.08 |-0.1272 | Trans
ENSMUSG00000108449.1 |0.99 0.00023 |0.00824 | POS INcRNA Gm44507 7 -37.07 [-0.1117 | Trans
ENSMUSG00000106980.1 |0.99 0.00024 |0.00825 | POS INcRNA Gm43690 5 -23.99 1-0.1263 | Trans
ENSMUSG00000085501.1 |0.99 0.00024 |0.00826 |POS INcRNA Gml1772 11 -27.49 [-0.1233 | Trans
ENSMUSG00000108449.1 |0.99 0.00024 |0.00827 |POS INcRNA Gm44507 7 -33.33 |-0.1061 | Trans
ENSMUSG00000106980.1 |0.99 0.00024 |0.00827 |POS INcRNA Gm43690 5 -24.33 |-0.1406 | Trans
ENSMUSG00000108449.1 |0.99 0.00024 |0.00828 | POS INcRNA Gm44507 7 -31.53 [-0.1007 | Trans
ENSMUSG00000087593.1 |0.99 0.00024 |0.00828 | POS INcRNA Gml6174 7 -38.6  |-0.106 | Trans
ENSMUSG00000087338.2 |0.99 0.00024 |0.00831 |POS INcRNA Scpeplos 11 -95.37 [-0.1472 | Trans
ENSMUSG00000116739.1 |0.99 0.00025 |0.00834 | POS INcRNA Gm49733 16 -20.99 1-0.1099 | Trans
ENSMUSG00000111895.1 |0.99 0.00025 |0.00835 |POS INcRNA Gm47252 4 -59.38 |-0.1013 | Cis_Trans
ENSMUSG00000110433.1 |0.99 0.00025 |0.00836 |POS INcRNA Gm45820 8 -42.64 |-0.1312 | Trans
ENSMUSG00000116739.1 |0.99 0.00025 |0.00836 | POS INcRNA Gm49733 16 -26.78 |-0.1034 | Trans
ENSMUSG00000097418.7 |0.99 0.00025 |0.00836 |POS INcRNA Mir155hg 16 -29.07 |-0.1454 | Trans
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ENSMUSG00000111895.1 |0.99 0.00025 |0.00838 | POS INcRNA Gm47252 4 -56.78 [-0.1018 | Cis_Trans
ENSMUSG00000103400.2 |0.99 0.00025 |0.00838 | POS INcRNA Gm15853 1 -142 -0.4494 | Trans
ENSMUSG00000085505.1 |0.99 0.00025 |0.00838 | POS INcRNA Gm12868 4 -45.48 |-0.1163 |Cis_Trans
ENSMUSG00000097418.7 |0.99 0.00025 |0.00841 | POS INcRNA Mirl55hg 16 -40.58 |-0.1173 | Trans
ENSMUSG00000087593.1 |0.99 0.00025 |0.00841 | POS INcRNA Gml16174 7 -39.02 |-0.1124 | Trans
ENSMUSG00000085505.1 |0.99 0.00025 |0.00841 |POS INcRNA Gm12868 4 -35.07 [-0.111 |Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00025 |0.00842 | POS INcRNA Gm49733 16 -31.02 |-0.1092 | Trans
ENSMUSG00000084940.2 |0.99 0.00025 |0.00842 |POS INcRNA Gm15935 14 -34.42 |-0.1103 |Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00025 |0.00842 | POS INcRNA Gm49733 16 -25.68 |-0.1019 | Trans
ENSMUSG00000087338.2 |0.99 0.00025 |0.00843 |POS INcRNA Scpeplos 11 -116.6 |-0.1555 | Trans
ENSMUSG00000085505.1 | 0.99 0.00026 |0.00845 | POS INcRNA Gm12868 4 -41.6  [-0.1012 | Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00026 |0.00846 |POS IncRNA Gm49733 16 -30.95 [-0.1159 | Trans
ENSMUSG00000116097.1 |0.99 0.00026 |0.0085 |POS INcRNA Gm36738 15 -31.06 |-0.1134 | Trans
ENSMUSG00000100017.2 |0.99 0.00026 |0.00851 |POS INcRNA 2410022M11Rik | 14 -100.69 | -0.1296 | Trans
ENSMUSG00000116739.1 |0.99 0.00026 |0.00851 |POS INcRNA Gm49733 16 -28.69 |-0.1176 | Trans
ENSMUSG00000116739.1 |0.99 0.00026 |0.00851 |POS INcRNA Gm49733 16 -23.41 |-0.105 |Trans
ENSMUSG00000085829.1 |0.99 0.00027 |0.00853 |POS INcRNA Gm4285 14 -131.54 | -0.1488 | Trans
ENSMUSG00000112302.1 |0.99 0.00027 |0.00858 | POS INcRNA Gm48226 12 -100.7 |-0.1494 | Trans
ENSMUSG00000087593.1 |0.99 0.00027 |0.00858 |POS INcRNA Gml6174 7 -40 -0.1005 | Trans
ENSMUSG00000100017.2 |0.99 0.00027 |0.00859 |POS INcRNA 2410022M11Rik | 14 -78.18 |-0.1065 | Trans
ENSMUSG00000085505.1 | 0.99 0.00027 |0.00859 | POS INcRNA Gm12868 4 -44.09 |-0.1075 | Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00028 |0.00862 | POS INcRNA Gm49733 16 -24.39 |-0.1051 | Trans
ENSMUSG00000110433.1 | 0.99 0.00028 |0.00864 | POS INcRNA Gm45820 8 -24.71 1-0.1013 | Trans
ENSMUSG00000087593.1 |0.99 0.00028 |0.00866 |POS INcRNA Gml6174 7 -36.97 [-0.1033 | Trans
ENSMUSG00000086683.1 | 0.99 0.00028 |0.00866 | POS INcRNA Gm12867 4 -35.38 |-0.1156 | Trans
ENSMUSG00000116739.1 |0.99 0.00028 |0.00867 |POS INcRNA Gm49733 16 -18.48 |-0.154 |Trans
ENSMUSG00000085505.1 |0.99 0.00028 |0.00867 |POS INcRNA Gm12868 4 -40.26 |-0.1017 | Cis_Trans
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ENSMUSG00000106980.1 |0.99 0.00028 |0.00867 |POS INcRNA Gm43690 5 -27.68 |-0.1077 | Trans
ENSMUSG00000116739.1 |0.99 0.00028 |0.00868 | POS INcRNA Gm49733 16 -27.54 1-0.1089 | Trans
ENSMUSG00000106980.1 |0.99 0.00029 |0.00872 | POS INcRNA Gm43690 5 -30.43 |-0.1237 | Trans
ENSMUSG00000085505.1 | 0.99 0.00029 |0.00873 | POS INcRNA Gm12868 4 -43.79 |-0.114 |Cis_Trans
ENSMUSG00000116739.1 |0.99 0.00029 |0.00874 | POS INcRNA Gm49733 16 -28.71 |-0.1083 | Trans
ENSMUSG00000090327.1 |0.99 0.00029 |0.00874 | POS INcRNA Gml7111 12 -47.51 |-0.132 |Trans
ENSMUSG00000111713.1 |0.99 0.00029 |0.00875 |POS INcRNA Gm20234 11 -61.25 |-0.1114 | Trans
ENSMUSG00000108449.1 |0.99 0.00029 |0.00877 |POS INcRNA Gm44507 7 -37.37 [-0.1119 | Trans
ENSMUSG00000075514.4 10.99 0.00029 |0.0088 |POS INcRNA Gm13375 2 -77.87 1-0.177 |Trans
ENSMUSG00000108449.1 | 0.99 0.0003 |0.00881 |POS INcRNA Gm44507 7 -37.46 |-0.1205 | Trans
ENSMUSG00000085501.1 |0.99 0.0003 |0.00888 | POS INcRNA Gml1772 11 -28.63 |-0.1141 | Trans
ENSMUSG00000085505.1 |0.99 0.00031 |0.00889 |POS IncRNA Gm12868 4 -36.54 [-0.1214 |Cis_Trans
ENSMUSG00000042549.10 | 0.99 0.00031 |0.0089 |POS INcRNA Map2k3os 11 -45.74 1-0.126 |Trans
ENSMUSG00000111895.1 |0.99 0.00031 |0.00891 |POS INcRNA Gm47252 4 -56.14 |-0.103 |Cis_Trans
ENSMUSG00000111895.1 |0.99 0.00031 |0.00892 |POS INcRNA Gm47252 4 -62.37 [-0.1043 |Cis_Trans
ENSMUSG00000075514.4 10.99 0.00031 |0.00895 |POS INcRNA Gm13375 2 -45.37 1-0.1175 | Trans
ENSMUSG00000116097.1 |0.99 0.00031 |0.00897 |POS INcRNA Gm36738 15 -38.43 [-0.1047 | Trans
ENSMUSG00000110834.1 |0.99 0.00032 |0.00898 | POS INcRNA Gm39469 9 -25.71 |-0.1339 | Trans
ENSMUSG00000106980.1 |0.99 0.00032 |0.00898 |POS INcRNA Gm43690 5 -28.28 [-0.1079 | Trans
ENSMUSG00000116739.1 |0.99 0.00032 |0.00899 |POS INcRNA Gm49733 16 -28.27 |-0.1113 | Trans
ENSMUSG00000116739.1 |0.99 0.00032 |0.00901 |POS INcRNA Gm49733 16 -31.59 |-0.1112 | Trans
ENSMUSG00000087541.1 |0.99 0.00032 |0.00902 |POS INcRNA Hopxos 5 -109.68 [ -0.1249 | Cis_Trans
ENSMUSG00000085501.1 |0.99 0.00032 |0.00902 | POS INcRNA Gm11772 11 -41 -0.1349 | Trans
ENSMUSG00000084940.2 |0.99 0.00032 |0.00902 |POS INcRNA Gm15935 14 -51.22 1-0.1085 | Cis_Trans
ENSMUSG00000108449.1 |0.99 0.00032 |0.00903 | POS INcRNA Gm44507 7 -39.29 |-0.1156 | Trans
ENSMUSG00000116097.1 | 0.99 0.00033 |0.00906 | POS INcRNA Gm36738 15 -35.77 1-0.1025 | Trans
ENSMUSG00000116739.1 |0.99 0.00033 |0.00907 |POS INcRNA Gm49733 16 -23.45 |-0.1196 | Trans
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ENSMUSG00000106980.1 |0.99 0.00033 |0.00908 | POS INcRNA Gm43690 5 -28.05 |-0.1189 | Trans
ENSMUSG00000116739.1 |0.99 0.00033 |0.00909 |POS INcRNA Gm49733 16 -25.58 |-0.1103 | Trans
ENSMUSG00000116739.1 |0.99 0.00033 |0.0091 |POS INcRNA Gm49733 16 -26.78 |-0.1003 | Trans
ENSMUSG00000105283.1 | 0.99 0.00033 |0.00911 |POS INcRNA Gm33370 5 -45.8 1-0.1002 | Trans
ENSMUSG00000110433.1 | 0.99 0.00033 |0.00913 | POS INcRNA Gm45820 8 -36.07 |-0.11 | Trans
ENSMUSG00000108449.1 |0.99 0.00034 |0.00914 | POS INcRNA Gm44507 7 -36.54 |-0.1078 | Trans
ENSMUSG00000108449.1 |0.98 0.00034 |0.00915 |POS INcRNA Gm44507 7 -35.45 |-0.1084 | Trans
ENSMUSG00000116739.1 |0.98 0.00034 |0.00915 |POS INcRNA Gm49733 16 -24.72 |-0.1021 | Trans
ENSMUSG00000116739.1 |0.98 0.00034 |0.00915 |POS INcRNA Gm49733 16 -28.43 |-0.1093 | Trans
ENSMUSG00000087593.1 | 0.98 0.00034 |0.00917 |POS INcRNA Gml6174 7 -39.59 |-0.1094 | Trans
ENSMUSG00000116739.1 |0.98 0.00034 |0.00918 | POS INcRNA Gm49733 16 -24.39 1-0.1004 | Trans
ENSMUSG00000085505.1 | 0.98 0.00034 |0.0092 |POS IncRNA Gm12868 4 -32.88 [-0.162 |Cis_Trans
ENSMUSG00000116739.1 |0.98 0.00035 |0.00922 | POS INcRNA Gm49733 16 -30.1 |-0.1075|Trans
ENSMUSG00000084940.2 | 0.98 0.00035 |0.00923 | POS INcRNA Gm15935 14 -43.09 |-0.1043 | Cis_Trans
ENSMUSG00000072612.3 |0.98 0.00035 |0.00924 | POS INcRNA Gm10382 5 -122.8 |-0.1256 | Trans
ENSMUSG00000110433.1 | 0.98 0.00035 |0.00924 | POS INcRNA Gm45820 8 -35.14 |-0.1098 | Trans
ENSMUSG00000106980.1 | 0.98 0.00035 |0.00925 |POS INcRNA Gm43690 5 -21.5 |-0.1059 | Trans
ENSMUSG00000106980.1 |0.98 0.00035 |0.00926 |POS INcRNA Gm43690 5 -23.07 |-0.1442 | Trans
ENSMUSG00000106980.1 | 0.98 0.00035 |0.00928 |POS INcRNA Gm43690 5 -23.26 |-0.1052 | Trans
ENSMUSG00000110433.1 | 0.98 0.00035 |0.00928 | POS INcRNA Gm45820 8 -35.76 [-0.1142 | Trans
ENSMUSG00000113494.1 |0.98 0.00035 |0.00928 | POS INcRNA Gm48102 13 -35.95 |-0.1045 | Trans
ENSMUSG00000112302.1 | 0.98 0.00035 |0.00929 |POS INcRNA Gm48226 12 -79.95 [-0.1149 | Trans
ENSMUSG00000085505.1 | 0.98 0.00036 |0.0093 |POS INcRNA Gm12868 4 -40.64 |-0.1013 |Cis_Trans
ENSMUSG00000110433.1 | 0.98 0.00036 |0.00931 |POS INcRNA Gm45820 8 -39.93 [-0.1128 | Trans
ENSMUSG00000116739.1 |0.98 0.00036 |0.00931 |POS INcRNA Gm49733 16 -25.48 |-0.1066 | Trans
ENSMUSG00000109424.1 |0.98 0.00036 |0.00932 | POS INcRNA Gm44658 7 -62.83 |-0.1087 | Trans
ENSMUSG00000113494.1 | 0.98 0.00036 |0.00932 |POS INcRNA Gm48102 13 -45.81 |-0.1332 | Trans
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ENSMUSG00000116739.1 |0.98 0.00036 |0.00932 | POS INcRNA Gm49733 16 -21.54 1-0.1099 | Trans
ENSMUSG00000116739.1 |0.98 0.00036 |0.00932 | POS INcRNA Gm49733 16 -27.03 |-0.1016 | Trans
ENSMUSG00000106980.1 |0.98 0.00037 |0.00938 | POS INcRNA Gm43690 5 -29.03 |-0.1157 | Trans
ENSMUSG00000092626.1 | 0.98 0.00037 |0.00939 | POS INcRNA 9130230N09RIk |11 -58.46 |-0.1929 | Trans
ENSMUSG00000090327.1 |0.98 0.00037 |0.00939 | POS INcRNA Gml7111 12 -40.22 1-0.1042 | Trans
ENSMUSG00000117575.1 |0.98 0.00037 |0.00942 | POS INcRNA Gm36486 17 -48.66 |-0.1029 | Trans
ENSMUSG00000106980.1 |0.98 0.00037 |0.00943 | POS INcRNA Gm43690 5 -24.06 |-0.1037 | Trans
ENSMUSG00000105509.1 | 0.98 0.00038 |0.00944 | POS INcRNA C130013H08RIk | 3 -98.73 [-0.1143 | Trans
ENSMUSG00000108449.1 |0.98 0.00038 |0.00944 | POS INcRNA Gm44507 7 -35.39 |-0.1134 | Trans
ENSMUSG00000106980.1 |0.98 0.00038 |0.00945 |POS INcRNA Gm43690 5 -20.32 |-0.1026 | Trans
ENSMUSG00000057359.7 |0.98 0.00038 |0.00946 | POS INcRNA Gm17494 3 -61.41 |-0.101 |Trans
ENSMUSG00000116739.1 | 0.98 0.00038 |0.00946 |POS IncRNA Gm49733 16 -21.33 [-0.1083 | Trans
ENSMUSG00000116739.1 |0.98 0.00038 |0.00947 |POS INcRNA Gm49733 16 -25.22 |-0.1073 | Trans
ENSMUSG00000085505.1 | 0.98 0.00038 |0.00947 | POS INcRNA Gm12868 4 -40.36 |-0.1177 | Cis_Trans
ENSMUSG00000116739.1 | 0.98 0.00038 |0.00948 | POS INcRNA Gm49733 16 -28.75 |-0.1038 | Trans
ENSMUSG00000087593.1 |0.98 0.00038 |0.00948 | POS INcRNA Gml6174 7 -39.2  1-0.1023 | Trans
ENSMUSG00000085505.1 | 0.98 0.00038 |0.00949 |POS INcRNA Gm12868 4 -42.52 |-0.1146 |Cis_Trans
ENSMUSG00000116739.1 |0.98 0.00038 |0.0095 |POS INcRNA Gm49733 16 -30.04 |-0.1202 | Trans
ENSMUSG00000092626.1 | 0.98 0.00039 |0.00951 |POS INcRNA 9130230N09RIKk |11 -71.15 |-0.1098 | Trans
ENSMUSG00000086914.1 | 0.98 0.00039 |0.00951 |POS INcRNA Gml16124 9 -47.48 |-0.1032 | Trans
ENSMUSG00000086515.1 | 0.98 0.00039 |0.00951 |POS INcRNA Erich20s 2 -108.47 | -0.2948 | Cis_Trans
ENSMUSG00000085505.1 | 0.98 0.00039 |0.00951 |POS INcRNA Gm12868 4 -33.26 [-0.1409 | Cis_Trans
ENSMUSG00000116739.1 |0.98 0.00039 |0.00952 | POS INcRNA Gm49733 16 -23.76 _|-0.102 | Trans
ENSMUSG00000108449.1 | 0.98 0.00039 |0.00957 |POS INcRNA Gm44507 7 -40.11 |-0.1197 | Trans
ENSMUSG00000108449.1 |0.98 0.00039 |0.00957 |POS INcRNA Gm44507 7 -35.58 |-0.1062 | Trans
ENSMUSG00000090230.1 |0.98 0.0004 |0.00957 |POS INcRNA Gm16315 10 -48.51 |-0.1064 | Trans
ENSMUSG00000085505.1 | 0.98 0.0004 |0.00958 |POS INcRNA Gm12868 4 -36.59 |-0.1122 | Cis_Trans
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ENSMUSG00000085505.1 |0.98 0.0004 |0.0096 |POS INcRNA Gm12868 4 -38.04 |-0.1057 |Cis_Trans
ENSMUSG00000108449.1 |0.98 0.0004 |0.0096 |POS INcRNA Gm44507 7 -36.38 |-0.1123 | Trans
ENSMUSG00000116739.1 |0.98 0.0004 |0.0096 |POS INcRNA Gm49733 16 -28.78 |-0.1074 | Trans
ENSMUSG00000108449.1 |0.98 0.0004 |0.00961 |POS INcRNA Gm44507 7 -42.03 |-0.1251 | Trans
ENSMUSG00000090230.1 |0.98 0.0004 |0.00961 | POS INcRNA Gm16315 10 -66.5 |-0.1073 | Trans
ENSMUSG00000106980.1 |0.98 0.00041 |0.00966 |POS INcRNA Gm43690 5 -26.35 |-0.1506 | Trans
ENSMUSG00000085178.1 | 0.98 0.00041 |0.00968 |POS INcRNA Kdm6bos 11 -212.6 [-0.2681 | Cis
ENSMUSG00000105283.1 | 0.98 0.00041 |0.00968 |POS INcRNA Gm33370 5 -26.37 |-0.1305 | Trans
ENSMUSG00000111895.1 |0.98 0.00041 |0.00969 |POS INcRNA Gm47252 4 -58.71 [-0.1021 | Cis_Trans
ENSMUSG00000085505.1 | 0.98 0.00041 |0.0097 |POS INcRNA Gm12868 4 -47.72 |-0.1164 |Cis_Trans
ENSMUSG00000106980.1 |0.98 0.00042 |0.00975 | POS INcRNA Gm43690 5 -18.94 |-0.1108 | Trans
ENSMUSG00000097418.7 |0.98 0.00042 |0.00975 |POS IncRNA Mirl55hg 16 -34.8  [-0.2231 | Trans
ENSMUSG00000072612.3 | 0.98 0.00042 |0.00976 |POS INcRNA Gm10382 5 -105.52 | -0.1322 | Trans
ENSMUSG00000110433.1 | 0.98 0.00042 |0.00977 |POS INcRNA Gm45820 8 -35.75 |-0.1016 | Trans
ENSMUSG00000087593.1 | 0.98 0.00043 |0.0098 |POS INcRNA Gml6174 7 -43.9 [-0.1123 | Trans
ENSMUSG00000116739.1 |0.98 0.00043 |0.0098 |POS INcRNA Gm49733 16 -28.72 1-0.1011 | Trans
ENSMUSG00000090327.1 | 0.98 0.00043 |0.00981 | POS INcRNA Gmil7111 12 -40.25 |-0.1109 | Trans
ENSMUSG00000113494.1 |0.98 0.00044 |0.00986 |POS INcRNA Gm48102 13 -32.58 |-0.1041 | Trans
ENSMUSG00000103400.2 |0.98 0.00044 |0.00987 |POS INcRNA Gm15853 1 -133.64 | -0.4037 | Trans
ENSMUSG00000106980.1 | 0.98 0.00044 |0.00988 | POS INcRNA Gm43690 5 -26.08 [-0.106 |Trans
ENSMUSG00000111895.1 |0.98 0.00044 |0.00988 | POS INcRNA Gm47252 4 -60.88 [-0.1123 | Cis_Trans
ENSMUSG00000112302.1 | 0.98 0.00044 |0.00989 |POS INcRNA Gm48226 12 -74.42 |-0.1065 | Trans
ENSMUSG00000106980.1 |0.98 0.00045 |0.00993 | POS INcRNA Gm43690 5 -20.38 |-0.1415 | Trans
ENSMUSG00000097313.2 | 0.98 0.00045 |0.00995 |POS INcRNA Gm26569 16 -70.39 [-0.1067 | Trans
ENSMUSG00000112302.1 |0.98 0.00045 |0.00997 |POS INcRNA Gm48226 12 -100.65 | -0.1366 | Trans
ENSMUSG00000056735.5 |-0.98 0.00045 |0.00998 | NEG INcRNA A930024E05Rik |5 -64.39 |-0.1171 | Trans
ENSMUSG00000090327.1 |-0.98 0.00045 |0.00997 |NEG INcRNA Gmil7111 12 -23.83 |-0.1578 | Trans
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ENSMUSG00000090327.1 |-0.98 0.00045 |0.00995 |NEG INcRNA Gml7111 12 -37.32 |-0.1377 | Trans
ENSMUSG00000087593.1 |-0.98 0.00045 |0.00994 |NEG INcRNA Gml6174 7 -30.69 |-0.1033 | Trans
ENSMUSG00000087502.1 |-0.98 0.00045 |0.00992 |NEG INcRNA Gm16091 8 -46.57 |-0.1429 | Trans
ENSMUSG00000116739.1 |-0.98 0.00044 |0.0099 |NEG INcRNA Gm49733 16 -26.25 |-0.1038 | Trans
ENSMUSG00000116097.1 |-0.98 0.00044 |0.00986 | NEG INcRNA Gm36738 15 -37.19 |-0.1482 | Trans
ENSMUSG00000085213.1 |-0.98 0.00043 |0.00982 | NEG INcRNA Gm13091 4 -44.42 1-0.1063 | Trans
ENSMUSG00000087593.1 |-0.98 0.00043 |0.00979 |NEG INcRNA Gml16174 7 -35.83 |-0.1262 | Trans
ENSMUSG00000103219.1 |-0.98 0.00042 |0.00976 |NEG INcRNA Gma37787 1 -28.39 [-0.1021 | Trans
ENSMUSG00000090327.1 |-0.98 0.00042 |0.00974 |NEG INcRNA Gml17111 12 -42.95 1-0.1446 | Trans
ENSMUSG00000116739.1 |-0.98 0.00041 |0.00969 |NEG INcRNA Gm49733 16 -26.47 |-0.1055 | Trans
ENSMUSG00000087593.1 |-0.98 0.0004 ]0.00964 |NEG INcRNA Gml6174 7 -38.44 |-0.108 |Trans
ENSMUSG00000114438.1 |-0.98 0.0004 |0.00958 |NEG IncRNA Gm47827 13 -24.72 |-0.1056 | Trans
ENSMUSG00000090327.1 |-0.98 0.00039 |0.00954 |NEG INcRNA Gml7111 12 -37.99 |-0.1262 | Trans
ENSMUSG00000086515.1 | -0.98 0.00039 |0.00951 |NEG INcRNA Erich20s 2 -34.19 |-0.1276 | Cis_Trans
ENSMUSG00000116739.1 |-0.98 0.00037 |0.00943 |NEG INcRNA Gm49733 16 -28.48 |-0.1187 | Trans
ENSMUSG00000087593.1 |-0.98 0.00037 |0.00938 | NEG INcRNA Gml6174 7 -44.67 |-0.1295 | Trans
ENSMUSG00000087593.1 |-0.98 0.00035 |0.00928 |NEG INcRNA Gml6174 7 -32.79 |-0.1097 | Trans
ENSMUSG00000087593.1 |-0.98 0.00035 |0.00927 |NEG INcRNA Gml16174 7 -44.81 |-0.1164 | Trans
ENSMUSG00000087593.1 |-0.98 0.00035 |0.00927 |NEG INcRNA Gml6174 7 -37.82 |-0.1103 | Trans
ENSMUSG00000108449.1 |-0.98 0.00035 |0.00924 |NEG INcRNA Gm44507 7 -31.94 |-0.1051 | Trans
ENSMUSG00000108449.1 |-0.98 0.00034 |0.0092 |NEG INcRNA Gm44507 7 -35.02 |-0.1115|Trans
ENSMUSG00000108449.1 |-0.99 0.00033 |0.00913 |NEG INcRNA Gm44507 7 -40.4 |-0.1325 | Trans
ENSMUSG00000106980.1 |-0.99 0.00032 |0.00903 | NEG INcRNA Gm43690 5 -26.71 |-0.1104 | Trans
ENSMUSG00000087593.1 |-0.99 0.00031 |0.0089 |NEG INcRNA Gml6174 7 -41.73 [-0.1439 | Trans
ENSMUSG00000108449.1 |-0.99 0.00029 |0.00872 | NEG INcRNA Gm44507 7 -36.16 |-0.1113 | Trans
ENSMUSG00000108449.1 |-0.99 0.00028 |0.00864 | NEG INcRNA Gm44507 7 -38.28 |-0.1167 | Trans
ENSMUSG00000087593.1 |-0.99 0.00028 |0.00864 | NEG INcRNA Gml6174 7 -38.69 |-0.1008 | Trans
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ENSMUSG00000113019.1 |-0.99 0.00027 |0.00856 | NEG INcRNA Gm47467 13 -22.69 |-0.106 |Trans
ENSMUSG00000113019.1 |-0.99 0.00027 |0.00853 | NEG INcRNA Gm47467 13 -21.87 |-0.1163 | Trans
ENSMUSG00000085505.1 |-0.99 0.00026 |0.00851 | NEG INcRNA Gm12868 4 -44.96 |-0.1141 |Cis_Trans
ENSMUSG00000090327.1 | -0.99 0.00026 |0.00846 | NEG INcRNA Gml7111 12 -46.85 |-0.1312 | Trans
ENSMUSG00000114203.1 |-0.99 0.00026 |0.00844 | NEG INcRNA Gm35279 13 -44.66 |-0.1679 | Trans
ENSMUSG00000116097.1 |-0.99 0.00025 |0.00841 |NEG INcRNA Gm36738 15 -34.87 |-0.1301 | Trans
ENSMUSG00000108449.1 |-0.99 0.00024 |0.00833 |[NEG INcRNA Gm44507 7 -39.21 |-0.1371 | Trans
ENSMUSG00000086515.1 |-0.99 0.00023 |0.00824 |NEG INcRNA Erich20s 2 -37.15 [-0.1371 |Cis_Trans
ENSMUSG00000087593.1 |-0.99 0.00022 |0.00814 |NEG INcRNA Gml6174 7 -41.5 ]-0.1035 | Trans
ENSMUSG00000104818.1 |-0.99 0.00021 |0.00804 |NEG INcRNA Gm43661 5 -68.1 |-0.1033 | Trans
ENSMUSG00000085213.1 |-0.99 0.00021 |0.00803 | NEG INcRNA Gm13091 4 -41.42 1-0.102 | Trans
ENSMUSG00000087249.1 |-0.99 0.0002 |0.00791 |NEG IncRNA Gm16062 11 -35.23 [-0.145 |Trans
ENSMUSG00000087593.1 |-0.99 0.0002 |0.00786 | NEG INcRNA Gml6174 7 -38.72 |-0.1011 | Trans
ENSMUSG00000087502.1 |-0.99 0.00018 |0.00771 |[NEG INcRNA Gm16091 8 -53.82 -0.1278 | Trans
ENSMUSG00000116097.1 |-0.99 0.00017 |0.00753 |NEG INcRNA Gm36738 15 -38.1 |-0.1033 | Trans
ENSMUSG00000086119.2 |-0.99 0.00016 |0.00749 |NEG INcRNA Gm2415 9 -117.3 |-0.1191 | Trans
ENSMUSG00000099843.1 |-0.99 0.00016 |0.00747 |NEG INcRNA Gm7160 1 -72.82 |-0.164 |Trans
ENSMUSG00000085213.1 |-0.99 0.00016 |0.00742 |NEG INcRNA Gm13091 4 -40.39 |-0.1012 | Trans
ENSMUSG00000104818.1 |-0.99 0.00015 |0.00735 |NEG INcRNA Gm43661 5 -33.89 [-0.1062 | Trans
ENSMUSG00000116739.1 |-0.99 0.00013 |0.0071 |NEG INcRNA Gm49733 16 -24.64 |-0.1095 | Trans
ENSMUSG00000090327.1 |-0.99 0.00013 |0.00708 | NEG INcRNA Gml17111 12 -40.07 |-0.1172 | Trans
ENSMUSG00000116739.1 |-0.99 0.00012 |0.00694 |NEG INcRNA Gm49733 16 -28.57 [-0.1264 | Trans
ENSMUSG00000099843.1 | -0.99 0.00012 |0.00692 | NEG INcRNA Gm7160 1 -51.47 |-0.1164 | Trans
ENSMUSG00000099843.1 |-0.99 0.00011 |0.00685 |NEG INcRNA Gm7160 1 -62.85 [-0.1069 | Trans
ENSMUSG00000084940.2 |-0.99 0.00011 |0.00684 |NEG INcRNA Gm15935 14 -51.46 |-0.1007 |Cis_Trans
ENSMUSG00000087593.1 |-0.99 0.0001 |0.00673 |[NEG INcRNA Gml6174 7 -39.88 |-0.1242 | Trans
ENSMUSG00000116097.1 |-0.99 0.0001 |0.00669 |NEG INcRNA Gm36738 15 -43.09 |-0.1128 | Trans
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ENSMUSG00000084940.2 | -0.99 (9).5855 0.00663 | NEG INcRNA Gm15935 14 -53.61 [-0.1057 |Cis_Trans
ENSMUSG00000116739.1 |-0.99 ?)5445 0.00656 |NEG INcRNA Gm49733 16 -30.81 |-0.1171 | Trans
ENSMUSG00000106980.1 |-0.99 (9).5395 0.00655 |NEG INcRNA Gm43690 5 -25.07 |-0.1011 | Trans
ENSMUSG00000087593.1 |-0.99 ?)QSSSE- 0.00637 |NEG INcRNA Gml16174 7 -32.82 |-0.1029 | Trans
ENSMUSG00000116739.1 |-0.99 ?).5255 0.00635 | NEG INcRNA Gm49733 16 -22.06 |-0.1131 | Trans
ENSMUSG00000086683.1 |-0.99 (5);572E- 0.00589 |NEG INcRNA Gm12867 4 -40.34 |-0.1003 | Trans
ENSMUSG00000116739.1 |-0.99 S.SOSE_ 0.00549 |NEG INcRNA Gm49733 16 -27.05 1-0.1202 | Trans
ENSMUSG00000116657.1 |-1.00 (3;;5235 0.00526 |NEG INcRNA Gm49774 17 -200.64 | -0.1199 | Trans
ENSMUSG00000097418.7 |-1.00 (2).5535 0.00507 |NEG INcRNA Mirl55hg 16 -47.66 |-0.1027 | Trans
ENSMUSG00000113019.1 |-1.00 (3;651E- 0.00383 |NEG INcRNA Gm47467 13 -21.19 |-0.1536 | Trans
ENSMUSG00000090327.1 |-1.00 36485 0.00354 |NEG INcRNA Gml17111 12 -44.76 1-0.1119 | Trans

Supplementary Material S1 Table - Interactions between INcCRNAs and mRNAs — Target

Target cor p.value |FDR Sinal T Biotype T Name T chr|dG ndG

ENSMUSG00000011179.8 |0.99968 (1).753E- 0.0031 |POS protein_coding | Odcl 12 -42.24 |-0.1008
ENSMUSG00000021693.20 | 0.99945 3.7625 0.00329 | POS protein_coding | Kif2a 13 -31.19 |-0.1072
ENSMUSG00000027219.130.99925 3.7385 0.00336 |POS protein_coding | Slc28a2 2 -42.95 |-0.1042




ENSMUSG00000035299.16 | 0.99908 ééZYE_ 0.00351 |POS |protein_coding | Mid1 X -148.17 | -0.4071
ENSMUSG00000035299.16 | 0.99882 c2>609E_ 0.00364 |POS | protein_coding | Mid1 X -181.96 | -0.376
ENSMUSG00000028381.8 |0.99882 (236105 0.00364 |POS |protein_coding | Ugcg 4 -110.48 | -0.1669
ENSMUSG00000096351.2 |0.99876 c2>630E_ 0.00367 |POS |protein_coding | Samd11 4 -233.02 | -0.5522
ENSMUSG00000023809.10 | 0.9983 36335 0.0039 |POS |protein_coding | Rps6ka2 17 |-41.86 |-0.1071
ENSMUSG00000001627.12 | 0.99816 (5)6065 0.00394 |POS | protein_coding | Ifrd1 12 [-31.83 |-0.153
ENSMUSG00000035064.17 | 0.99798 8'6105 0.00407 |POS | protein_coding | Eef2k 7 -36.03 |-0.1015
ENSMUSG00000027782.10 | 0.99787 86825 0.00414 |POS |protein_coding | Kpna4 3 -33.88 |-0.103
ENSMUSG00000041703.7 |0.99786 86855 0.00414 |POS |protein_coding | Zic5 14 |-59.17 [-0.1074
ENSMUSG00000011179.8 |0.99783 (7)6045 0.00416 |POS |protein_coding | Odcl 12 |-36.62 |-0.1032
ENSMUSG00000040447.15 | 0.99773 c7>é7lE_ 0.0042 |POS  |protein_coding | Spns2 11  |-26.56 |-0.1054
ENSMUSG00000028859.14 | 0.99752 86255 0.00434 |POS | protein_coding | Csf3r 4 -24.79 |-0.1377
ENSMUSG00000041046.7 |0.9973 (13@3095 0.00446 |POS  |protein_coding | Ramp3 11 [-22.79 |-0.1055
ENSMUSG00000006435.16 | 0.9973 (135095 0.00447 |POS | protein_coding | Neurl1a 19 [-26.97 |-0.1096
ENSMUSG00000031444.16 | 0.99726 cl>'512E_ 0.00448 |POS _ |protein_coding | F10 8 -60.99 |-0.1273
ENSMUSG00000018417.14 | 0.99711 (135265 0.00458 |POS | protein_coding | Myo1b 1 -32.66 |-0.105
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ENSMUSG00000033581.17 | 0.99709 (1)5275 0.00459 | POS protein_coding | Igf2bp2 16 -29.31 |-0.1004
ENSMUSG00000029378.5 |0.99705 C1)531E- 0.0046 |POS protein_coding | Areg 5 -31.21 |-0.1269
ENSMUSG00000024754.13 | 0.99704 (1)5315 0.00461 | POS protein_coding | Cemip2 19 -28.54 |-0.1008
ENSMUSG00000024524.17 | 0.99703 C1)532E- 0.00461 |POS protein_coding | Gnal 18 -44.89 [-0.1261
ENSMUSG00000032741.9 |0.99701 (1)534E_ 0.00462 | POS protein_coding | Tpcnl 5 -35.05 |-0.1204
ENSMUSG00000029236.4 |0.99701 (1);534E- 0.00463 |POS protein_coding | Nmu 5 -30.54 |-0.1345
ENSMUSG00000052336.7 |0.99691 (1)543E_ 0.00466 | POS protein_coding | Cx3crl 9 -109.56 | -0.1412
ENSMUSG00000036298.10 | 0.99691 (1);543E- 0.00466 |POS protein_coding | Slc2al3 15 -89.99 |-0.1089
ENSMUSG00000030703.8 | 0.99685 (1)548E_ 0.00468 | POS protein_coding | Gdpd3 7 -226.66 |[-0.3419
ENSMUSG00000040010.10 | 0.99685 (1).549E- 0.00468 | POS protein_coding | Slc7a5 8 -58.68 |-0.1029
ENSMUSG00000029186.12 | 0.99682 ééSlE_ 0.00469 | POS protein_coding | Pi4k2b 5 -40.6  |-0.1624
ENSMUSG00000046329.14 | 0.9968 (1).553E- 0.0047 |POS protein_coding | Slc25a23 17 -38.45 |-0.1923
ENSMUSG00000027782.10 | 0.99659 %)574E_ 0.00479 | POS protein_coding | Kpna4 3 -40.24 |-0.1337
ENSMUSG00000026885.13 | 0.99659 (1).574E- 0.00479 |POS protein_coding | Ttll11 2 -24.69 |-0.1083
ENSMUSG00000015656.17 | 0.99656 égSE- 0.00482 |POS protein_coding | Hspa8 9 -35.02 |-0.1152
ENSMUSG00000045193.13 | 0.99649 3.5845 0.00483 | POS protein_coding | Cirbp 10 -31.31 |-0.1242
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ENSMUSG00000023044.2 |0.99648 (1)5865 0.00484 | POS protein_coding | Csad 15 -21.67 |-0.1147
ENSMUSG00000050423.11 | 0.9964 C1)594E- 0.00487 |POS protein_coding | Ppplr3g 13 -39.4 |-0.1045
ENSMUSG00000026126.15 | 0.99637 (1)5985 0.00489 | POS protein_coding | Ptpn18 1 -189.51 |-0.2363
ENSMUSG00000034586.14 | 0.9963 CZ).SOSE- 0.00492 | POS protein_coding | Hid1 11 -35.44 |-0.1534
ENSMUSG00000029186.12 | 0.99628 (2)507E_ 0.00493 | POS protein_coding | Pi4k2b 5 -35.54 [-0.109
ENSMUSG00000021752.13 | 0.99627 (2);509E- 0.00494 |POS protein_coding | Kctd6 14 -37.01 |-0.1118
ENSMUSG00000021890.6 |0.99626 (%5095 0.00494 | POS protein_coding | Eafl 14 -29.05 |-0.1157
ENSMUSG00000021768.15 | 0.99623 (2);513E- 0.00496 |POS protein_coding | Dusp13 14 -268.19 |-0.444
ENSMUSG00000051316.8 |0.9961 (%5285 0.00501 | POS protein_coding | Taf7 18 -25.33 |-0.1248
ENSMUSG00000021978.9 |0.9961 (2).528E- 0.00501 |POS protein_coding | Extl3 14 -22.85 |-0.1078
ENSMUSG00000028909.17 | 0.99606 (%5325 0.00502 | POS protein_coding | Ptpru 4 -24.66 |-0.1015
ENSMUSG00000058070.14 | 0.99605 (2).534E- 0.00502 | POS protein_coding | EmI1 12 -42.86 |-0.1064
ENSMUSG00000042333.16 | 0.99599 (%5415 0.00503 | POS protein_coding | Tnfrsf14 4 -120.68 | -0.1038
ENSMUSG00000066278.6 |0.99587 (2).555E- 0.00507 |POS protein_coding | Vps37b 5 -62.19 |-0.1156
ENSMUSG00000038332.13 | 0.99587 ?)5565 0.00507 | POS protein_coding | Sesnl 10 -74.9 1-0.1011
ENSMUSG00000034640.9 0.99585 3.5585 0.00508 | POS protein_coding | Tiparp 3 -35.21 |-0.1339
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ENSMUSG00000027333.18 | 0.99584 (2)5595 0.00508 | POS protein_coding | Smox 2 -40.45 |-0.1105
ENSMUSG00000028977.17 | 0.99584 C2).560E- 0.00508 |POS protein_coding | Casz1 4 -34.52 |-0.145
ENSMUSG00000037493.6 |0.9958 (2)5645 0.00509 | POS protein_coding | Cib2 9 -45.91 |-0.137
ENSMUSG00000049791.4 |0.99573 C2)574E- 0.00512 | POS protein_coding | Fzd4 7 -34.99 [-0.1048
ENSMUSG00000021504.14 | 0.99566 (%5825 0.00514 | POS protein_coding | B4galt7 13 -61.53 [-0.1039
ENSMUSG00000022500.15 | 0.99563 (2);586E- 0.00516 |POS protein_coding | Litaf 16 -24.24 |-0.116
ENSMUSG00000030494.13 | 0.99562 (%5885 0.00517 | POS protein_coding | Rhpn2 7 -28.06 |-0.1109
ENSMUSG00000037434.7 |0.99552 (3;;5015 0.0052 |POS protein_coding | Slc30al 1 -35.81 |-0.1321
ENSMUSG00000028645.11 | 0.9954 8517E_ 0.00525 | POS protein_coding | Slc2al 4 -26.98 [-0.1003
ENSMUSG00000026135.17 | 0.9954 (3;.5175 0.00526 |POS protein_coding | Zfp142 1 -25.29 |-0.1036
ENSMUSG00000045664.5 |0.99523 3541E_ 0.00532 | POS protein_coding | Cdc42ep2 19 -35.84 [-0.1045
ENSMUSG00000024750.11|0.99493 (3;.5845 0.00542 |POS protein_coding | Zfand5 19 -28.03 |-0.1058
ENSMUSG00000019850.11 | 0.9948 SEOSE_ 0.00549 | POS protein_coding | Tnfaip3 10 -26.83 |-0.1078
ENSMUSG00000035713.15|0.99476 3.5115 0.00551 |POS protein_coding | Usp35 7 -23.05 |-0.138
ENSMUSG00000044646.15 | 0.99467 35255 0.00554 | POS protein_coding | Zbtb7c 18 -39.06 [-0.1221
ENSMUSG00000020802.8 |0.99461 ‘01.5355 0.00557 |POS protein_coding | Ube20 11 -33.33 |-0.1182
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ENSMUSG00000006930.15 | 0.99455 35455 0.0056 |POS protein_coding | Hapl 11 -25.26 |-0.1027
ENSMUSG00000037295.7 |0.99425 3.5955 0.00571 |POS protein_coding | Ldlrapl 4 -27.51 |-0.1234
ENSMUSG00000035847.15 | 0.99424 35975 0.00572 | POS protein_coding | Ids X -22.98 |-0.1242
ENSMUSG00000058013.11 | 0.99423 61.598E- 0.00572 | POS protein_coding | Sept11 5 -34.67 |-0.1204
ENSMUSG00000049804.9 |0.99423 3.599E— 0.00572 | POS protein_coding | Armcx4 X -41.26 |-0.1137
ENSMUSG00000063506.14 |1 0.99418 (5);507E- 0.00574 |POS protein_coding | Arhgap22 14 -26.12 |-0.1037
ENSMUSG00000018417.14 | 0.99405 (5)531E_ 0.00579 | POS protein_coding | Myolb 1 -50.21 |-0.1614
ENSMUSG00000053641.9 |0.99394 (5);550E- 0.00584 |POS protein_coding | Dennd4a 9 -26.4 -0.1043
ENSMUSG00000017428.16 | 0.99393 (5)551E_ 0.00584 | POS protein_coding | Psmd11 11 -22.5 |-0.1398
ENSMUSG00000035298.8 |0.99392 (5;.5545 0.00585 |POS protein_coding | KIhI35 7 -32.96 |-0.1282
ENSMUSG00000029248.14 | 0.99384 ?)567E_ 0.00587 | POS protein_coding | Theg| 5 -22.54 |-0.1156
ENSMUSG00000032845.16 | 0.99384 (5;.5685 0.00588 | POS protein_coding | Alpk2 18 -36.84 |-0.1116
ENSMUSG00000048217.11 | 0.99383 ?)570E_ 0.00588 | POS protein_coding | Nags 11 -37.87 |-0.1076
ENSMUSG00000028862.6 |0.99372 8-5915' 0.00592 |POS protein_coding | Map3k6 4 -40.52 |-0.1031
ENSMUSG00000052364.4 | 0.99368 ?)5975 0.00593 | POS protein_coding | B630019K06Rik | X -43.18 |-0.1371
ENSMUSG00000090125.3 |0.99359 8.5165 0.00597 |POS protein_coding | Pou3fl 4 -142.94 |-0.1195
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ENSMUSG00000068263.11 | 0.99355 8523E_ 0.00598 | POS protein_coding | Efccl 6 -33.9 [-0.1066
ENSMUSG00000022540.16 | 0.99354 8524E- 0.00599 | POS protein_coding | Rogdi 16 -34.23 [-0.1149
ENSMUSG00000021930.14 | 0.99346 8540E_ 0.00601 | POS protein_coding | Spryd7 14 -37.97 |-0.1563
ENSMUSG00000090958.2 | 0.99346 8540E- 0.00601 | POS protein_coding | Lrrc32 7 -42.92 [-0.1078
ENSMUSG00000020312.12 | 0.99341 85505 0.00603 | POS protein_coding | Shc2 10 -62.47 |-0.1031
ENSMUSG00000058672.7 |0.99327 8;5775 0.00608 | POS protein_coding | Tubb2a 13 -50.55 |-0.1058
ENSMUSG00000027613.15|0.99323 85865 0.0061 |POS protein_coding | Eif6 2 -24.74 |-0.1114
ENSMUSG00000054013.6 |0.99321 8;5915 0.00611 |POS protein_coding | Tmem179 12 -40.15 |-0.1074
ENSMUSG00000027763.13|0.99319 3594E_ 0.00611 | POS protein_coding | Mbnl1 3 -33 -0.1104
ENSMUSG00000027351.14 | 0.99311 (7).510E- 0.00615 |POS protein_coding | Spredl 2 -30.18 |-0.102
ENSMUSG00000053581.13 | 0.99302 (7)528E_ 0.00618 | POS protein_coding | Zfand2a 5 -30.6  [-0.1003
ENSMUSG00000039703.15|0.99301 (7).531E- 0.00619 |POS protein_coding | Nploc4 11 -22.11 |-0.1164
ENSMUSG00000023951.17 | 0.99299 (7)535E_ 0.0062 |POS protein_coding | Vegfa 17 -95.5 [-0.1037
ENSMUSG00000039646.5 |0.99293 (7).548E- 0.00622 | POS protein_coding | Vasn 16 -41.22 |-0.1033
ENSMUSG00000037406.7 |0.99289 85565 0.00624 |POS protein_coding | Htra4 8 -55.12 |-0.1054
ENSMUSG00000039395.8 |0.99284 8.5675 0.00625 | POS protein_coding | Mreg 1 -32.65 |-0.1085
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ENSMUSG00000028439.14 | 0.99282 (7315705 0.00626 |POS  |protein_coding | Fam219a 4 -106.13 |-0.1793
ENSMUSG00000061589.14 | 0.99279 c7>i577E_ 0.00627 |POS |protein_coding | Dotll 10  [-29.01 |-0.1099
ENSMUSG00000029161.7 |0.99275 (7315885 0.00629 |POS  |protein_coding | Cgrefl 5 -26.79 |-0.1282
ENSMUSG00000036057.11 | 0.99274 Z)égOE_ 0.00629 |POS  |protein_coding | Ptpn23 9 -33.57 |-0.1017
ENSMUSG00000052751.16 | 0.99264 géloE_ 0.00633 |POS  |protein_coding | Repinl 6 -24.34 |-0.1122
ENSMUSG00000036904.6 |0.99264 géloE_ 0.00633 |POS | protein_coding | Fzd8 18 |-64.86 |-0.1092
ENSMUSG00000042743.13 | 0.9926 35185 0.00635 |POS | protein_coding | Sgtb 13 [-32.97 |-0.1081
ENSMUSG00000003863.18 | 0.99258 315245 0.00635 |POS |protein_coding | Ppfia3 7 -46.18 |-0.1193
ENSMUSG00000024247.14 | 0.99251 35395 0.00638 |POS | protein_coding | Pkdcc 17 |-30.69 |-0.1574
ENSMUSG00000054150.12 | 0.9925 35425 0.00639 |POS |protein_coding | Syne3 12 [-39.1 |-0.1068
ENSMUSG00000094626.1 |0.99249 3@3435 0.00639 |POS  |protein_coding | Tmem121b 6 -66.54 |-0.1005
ENSMUSG00000037553.14 | 0.99249 35435 0.00639 |POS  |protein_coding | Zdhhc18 4 -31.7  |-0.1157
ENSMUSG00000046997.5 |0.99246 SESOE_ 0.0064 |POS  |protein_coding | Spsb4 9 -42.94 |-0.1245
ENSMUSG00000001300.16 | 0.99244 35555 0.00641 |POS  |protein_coding | Efnb2 8 -98.31 |-0.1269
ENSMUSG00000047749.2 |0.99213 85275 0.00653 |POS |protein_coding | Zc3havil 6 -50.63 |-0.1253
ENSMUSG00000023809.10 | 0.99206 815445 0.00656 |POS  |protein_coding | Rps6ka2 17 |-34.59 |-0.1064
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9.57E-

ENSMUSG00000022018.7 [0.992 |05 0.00658 |POS | protein_coding | Rgcc 14  |-76.18 |-0.113
9.60E-

ENSMUSG00000017929.13 | 0.99199 |05 0.00659 |POS |protein_coding | B4galt5 2 -77.94 |-0.1007
9.63E-

ENSMUSG00000094626.1 |0.99198 |05 0.00659 |POS | protein_coding | Tmem121b 6 -65.45 |-0.1111
9.65E-

ENSMUSG00000024736.15 | 0.99197 |05 0.0066 |POS |protein_coding| Tmem132a 19 |-28.7 |-0.1083
9.66E-

ENSMUSG00000032743.15 | 0.99197 |05 0.0066 |POS |protein_coding | D430042009Rik | 7 -36.14 |-0.1009
9.69E-

ENSMUSG00000018849.6 |0.99195 |05 0.00661 |POS | protein_coding | Wwc1 11 |-42.34 |-0.1103
9.69E-

ENSMUSG00000022945.12 | 0.99195 |05 0.00661 |POS |protein_coding | Chaflb 16 |-33.35 |-0.1273
9.84E-

ENSMUSG00000001281.10 | 0.99189 |05 0.00663 |POS | protein_coding | Itgb7 15 |-38.02 |-0.1077
9.92E-

ENSMUSG00000030214.7 |0.99186 |05 0.00664 |POS | protein_coding | Plbd1 6 -55.87 |-0.1592
1.00E-

ENSMUSG00000038005.15 | 0.99183 |04 0.00665 |POS | protein_coding | Hpfl 8 -29.74 |-0.1239

ENSMUSG00000021902.7 |0.99182 [0.0001 |0.00666 |POS |protein_coding | Phf7 14 |-21.33 |-0.1198

ENSMUSG00000019256.17 [0.99182 [0.0001 |0.00666 | POS | protein_coding | Ahr 12 |-23.7 |-0.1113

ENSMUSG00000026158.11 [0.99181 [0.0001 |0.00666 | POS | protein_coding | Ogfrl1 1 -51.08 |-0.1087

ENSMUSG00000048988.8 |0.99178 [0.0001 |0.00667 |POS |protein_coding | Elfnl 5 -32.87 |-0.1126

ENSMUSG00000023905.15 [0.99178 [0.0001 |0.00667 |POS |protein_coding | Tnfrsf12a 17 |-77.56 |-0.1015

ENSMUSG00000054051.7 [0.99172 [0.0001 |0.0067 |POS  |protein_coding | Erccé 14 |-24.59 |-0.1055

ENSMUSG00000098557.1 |0.99163 [0.0001 |0.00673 |POS |protein_coding | Kctd12 14 |-62.3 |-0.1065

ENSMUSG00000037012.18 | 0.99162 |0.00011 |0.00673 |POS | protein_coding | HK1 10 [-40.25 |-0.122

ENSMUSG00000026885.13 |0.9916 |0.00011 |0.00674 |POS | protein_coding | Ttll11 2 -50.38 |-0.1153

ENSMUSG00000003573.15 | 0.99158 |0.00011 |0.00675 | POS | protein_coding | Homer3 8 -30.64 |-0.1178
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ENSMUSG00000016128.14 | 0.99155 | 0.00011 |0.00676 | POS protein_coding | Stard13 5 -22.66 |-0.1016
ENSMUSG00000057729.12 |1 0.9915 |0.00011 |0.00678 | POS protein_coding | Prtn3 10 -54.32 1-0.1031
ENSMUSG00000045636.16 | 0.99148 | 0.00011 |0.00679 | POS protein_coding | Mtus1 8 -20.4 1-0.1872
ENSMUSG00000028613.15 | 0.99147 | 0.00011 |0.00679 | POS protein_coding | Lrp8 4 -107.51 | -0.1084
ENSMUSG00000054517.9 ]0.99143 | 0.00011 |0.00681 | POS protein_coding | Trim65 11 -35.41 |-0.1142
ENSMUSG00000023800.15 | 0.99134 | 0.00011 |0.00685 | POS protein_coding | Tiam2 17 -41.78 |-0.1222
ENSMUSG00000041126.16 |0.99131 | 0.00011 |0.00686 | POS protein_coding | H2az2 11 -61.71 |-0.1128
ENSMUSG00000020108.4 |0.99127 |0.00011 |0.00687 |POS protein_coding | Ddit4 10 -35.23 |-0.1081
ENSMUSG00000034640.9 ]0.99124 | 0.00011 |0.00688 | POS protein_coding | Tiparp 3 -28.95 |-0.1005
ENSMUSG00000024091.9 |0.99119 |0.00012 |0.0069 |POS protein_coding | Vapa 17 -51.65 |-0.1272
ENSMUSG00000027199.14 1 0.99119 | 0.00012 |0.0069 |POS protein_coding | Gatm 2 -27.26 1-0.1126
ENSMUSG00000036499.9 |0.99118 |0.00012 |0.00691 |POS protein_coding | Eeal 10 -25.13 |-0.1034
ENSMUSG00000022305.13 | 0.99107 | 0.00012 |0.00694 | POS protein_coding | Lrp12 15 -50.07 |-0.1647
ENSMUSG00000045636.16 | 0.99098 | 0.00012 | 0.00698 | POS protein_coding | Mtus1 8 -269.29 | -0.1162
ENSMUSG00000030671.9 |0.99096 |0.00012 |0.00698 | POS protein_coding | Pde3b 7 -122.74 |-0.1161
ENSMUSG00000024176.10 | 0.99091 | 0.00012 | 0.007 POS protein_coding | Sox8 17 -31.11 |-0.1058
ENSMUSG00000028517.8 |0.99087 |0.00012 |0.00701 |POS protein_coding | Plpp3 4 -34.65 |-0.101
ENSMUSG00000033610.16 | 0.99078 | 0.00013 |0.00705 | POS protein_coding | Pankl 19 -39.24 |-0.1019
ENSMUSG00000038866.15|0.99077 |0.00013 |0.00705 |POS protein_coding | Zcchc2 1 -40.01 |-0.1008
ENSMUSG00000078486.3 |0.99072 |0.00013 |0.00707 |POS protein_coding | Perm1 4 -29.85 |-0.1059
ENSMUSG00000038692.8 |0.99062 | 0.00013 |0.0071 |POS protein_coding | Hoxb4 11 -36.37 |-0.1155
ENSMUSG00000079316.10|0.9906 | 0.00013 |0.00711 |POS protein_coding | Rab9 X -27.96 |-0.1059
ENSMUSG00000032244.9 |0.99057 |0.00013 |0.00712 | POS protein_coding | Fem1b 9 -31.56 | -0.1489
ENSMUSG00000043017.9 |0.9905 |0.00013 |0.00714 |POS protein_coding | Ptgir 7 -26.09 |-0.1061
ENSMUSG00000037960.11 | 0.99043 | 0.00014 |0.00717 |POS protein_coding | Card19 13 -81.83 |-0.1075
ENSMUSG00000013076.17 | 0.9903 | 0.00014 |0.00722 | POS protein_coding | Amotl1 9 -32.93 -0.1224
ENSMUSG00000031266.7 |0.99023 |0.00014 |0.00725 |POS protein_coding | Gla X -19.2  |-0.1185
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ENSMUSG00000035671.6 |0.99022 | 0.00014 |0.00726 |POS protein_coding | Zswim4 8 -29.72 [-0.1179
ENSMUSG00000033581.17 | 0.99013 | 0.00015 |0.00729 |POS protein_coding | Igf2bp2 16 -41.34 [-0.1034
ENSMUSG00000041773.8 |0.99007 |0.00015 |0.00731 |POS protein_coding | Encl 13 -54.36 |-0.1128
ENSMUSG00000034158.9 |0.99005 | 0.00015 |0.00732 | POS protein_coding | Lrrc58 16 -56.87 [-0.1168
ENSMUSG00000022009.1 |0.99003 | 0.00015 |0.00733 |POS protein_coding | Nufipl 14 -35.58 |-0.1214
ENSMUSG00000049092.11 | 0.99003 | 0.00015 |0.00733 |POS protein_coding | Gprl37c 14 -125.85-0.1383
ENSMUSG00000016239.11 | 0.99 0.00015 |0.00735 |POS protein_coding | Lonrf3 X -147.221-0.1035
ENSMUSG00000005514.14 | 0.98994 | 0.00015 |0.00737 |POS protein_coding | Por 5 -27.48 |-0.1053
ENSMUSG00000027669.14 | 0.98989 | 0.00015 |0.00739 |POS protein_coding | Gnb4 3 -31.14 |-0.1078
ENSMUSG00000030315.15|0.9898 |0.00016 |0.00742 |POS protein_coding | Vgll4 6 -33.25 |-0.1005
ENSMUSG00000027669.14 | 0.98979 | 0.00016 |0.00742 | POS protein_coding | Gnb4 3 -27.26 |-0.1336
ENSMUSG00000026353.9 |0.98977 |0.00016 |0.00743 |POS protein_coding | Ubxn4 1 -43.56 |-0.1035
ENSMUSG00000046985.11 | 0.98975 | 0.00016 |0.00744 | POS protein_coding | Taptl 5 -35.09 |-0.3025
ENSMUSG00000066829.7 |0.9897 |0.00016 |0.00746 |POS protein_coding | Zfp810 9 -24.77 [-0.1045
ENSMUSG00000014444.17 | 0.98968 | 0.00016 |0.00746 |POS protein_coding | Piezol 8 -30.08 |-0.1203
ENSMUSG00000034382.14 | 0.98966 | 0.00016 |0.00747 |POS protein_coding | AlI661453 17 -34.2  [-0.1024
ENSMUSG00000028859.14 | 0.98966 | 0.00016 |0.00747 |POS protein_coding | Csf3r 4 -56.21 |-0.1193
ENSMUSG00000004099.16 | 0.98964 | 0.00016 |0.00748 | POS protein_coding | Dnmtl 9 -33.5 |-0.1139
ENSMUSG00000023075.9 |0.9896 |0.00016 |0.00749 |POS protein_coding | Akirin1 4 -33.31 |-0.1044
ENSMUSG00000051341.6 |0.98958 |0.00016 |0.0075 |POS protein_coding | Zfp52 17 -26.62 |-0.1173
ENSMUSG00000044763.8 |0.98958 | 0.00016 |0.0075 |POS protein_coding | Trmt10c 16 -23.97 |-0.1065
ENSMUSG00000032440.13 | 0.98952 | 0.00016 |0.00751 |POS protein_coding | Tgfbr2 9 -141.45|-0.1097
ENSMUSG00000014905.4 |0.9895 |0.00016 |0.00752 |POS protein_coding | Dnajb9 12 -39.18 |-0.1085
ENSMUSG00000020312.12 |0.9895 |0.00016 |0.00752 |POS protein_coding | Shc2 10 -90.78 |-0.1028
ENSMUSG00000048807.2 |0.98947 |0.00017 |0.00753 |POS protein_coding | Slc35e4 11 -29.57 [-0.1264
ENSMUSG00000002100.15 | 0.98947 | 0.00017 |0.00753 | POS protein_coding | Mybpc3 2 -58.61 |-0.1021
ENSMUSG00000036564.17 | 0.98947 | 0.00017 |0.00753 |POS protein_coding | Ndrg4 8 -37.73 |-0.1003
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ENSMUSG00000031762.7 |0.98946 | 0.00017 |0.00753 | POS protein_coding | Mt2 8 -287.6 |-1.0458
ENSMUSG00000037295.7 |0.98943 | 0.00017 |0.00754 | POS protein_coding | Ldlrapl 4 -39.38 |-0.1176
ENSMUSG00000031709.15 | 0.98943 | 0.00017 |0.00754 | POS protein_coding | Tbc1d9 8 -25.14 |-0.1047
ENSMUSG00000034382.14 1 0.98941 | 0.00017 |0.00755 | POS protein_coding | AlI661453 17 -25.35 |-0.1196
ENSMUSG00000039770.6 | 0.98931 | 0.00017 |0.00758 | POS protein_coding | Ypel5 17 -31.09 |-0.1095
ENSMUSG00000074170.5 |0.98927 |0.00017 |0.0076 |POS protein_coding | Plekhfl 7 -72.01 |-0.1268
ENSMUSG00000062232.14 1 0.98919 | 0.00017 |0.00763 | POS protein_coding | Rapgef2 3 -27.97 1-0.1266
ENSMUSG00000074577.9 |0.98915 |0.00018 |0.00765 |POS protein_coding | Ripor3 2 -28.51 |-0.1076
ENSMUSG00000095115.2 | 0.98905 | 0.00018 |0.00768 | POS protein_coding | Itpripl2 7 -29.93 1-0.1084
ENSMUSG00000034226.7 |0.98904 | 0.00018 |0.00768 | POS protein_coding | Rhov 2 -30.89 |-0.1013
ENSMUSG00000027848.12 | 0.98901 | 0.00018 | 0.00769 | POS protein_coding | OlfmI3 3 -23.94 1-0.1014
ENSMUSG00000091811.2 |0.98897 |0.00018 |0.00771 |POS protein_coding | Inafm1 7 -100.52 | -0.1036
ENSMUSG00000036158.12 | 0.98894 | 0.00018 |0.00772 | POS protein_coding | Pricklel 15 -24.79 1-0.1112
ENSMUSG00000024525.7 |0.98893 | 0.00018 |0.00772 | POS protein_coding | Impa2 18 -32.61 |-0.1136
ENSMUSG00000032387.150.98887 |0.00019 |0.00774 |POS protein_coding | Rbpms2 9 -33.81 |-0.1084
ENSMUSG00000043702.9 ]0.98883 | 0.00019 |0.00776 | POS protein_coding | Pdel12 14 -29.42 1-0.111
ENSMUSG00000059325.14|10.98881 | 0.00019 |0.00776 |POS protein_coding | Hopx 5 -224.17 |-0.3244
ENSMUSG00000024986.12 | 0.98878 | 0.00019 |0.00778 | POS protein_coding | Hhex 19 -40.36  |-0.1246
ENSMUSG00000026869.1210.98877 |0.00019 |0.00778 |POS protein_coding | Psmd5 2 -46.74 |-0.1118
ENSMUSG00000055805.15|0.98872 |0.00019 |0.0078 |POS protein_coding | Fmnl1 11 -27.7  |-0.1131
ENSMUSG00000002083.13 | 0.98871 | 0.00019 |0.0078 |POS protein_coding | Bbc3 7 -28.97 1-0.1173
ENSMUSG00000011752.7 |0.98868 | 0.00019 |0.00782 | POS protein_coding | Pgam1 19 -41.63 |-0.107
ENSMUSG00000016128.14 | 0.98867 | 0.00019 |0.00782 | POS protein_coding | Stard13 5 -35.27 1-0.1106
ENSMUSG00000022636.13 |0.98863 | 0.00019 |0.00783 |POS protein_coding | Alcam 16 -33.44 |-0.1257
ENSMUSG00000028577.13 | 0.98863 | 0.00019 |0.00783 | POS protein_coding | Plaa 4 -23.75 [-0.1439
ENSMUSG00000028439.14 10.9886 | 0.00019 |0.00784 | POS protein_coding | Fam219a 4 -31.71 |-0.121
ENSMUSG00000033610.16 |0.98858 | 0.00019 |0.00785 |POS protein_coding | Pank1 19 -111.89|-0.1263
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ENSMUSG00000020689.4 |0.98849 | 0.0002 |0.00788 | POS protein_coding | Itgh3 11 -33.52 |-0.101
ENSMUSG00000029462.18 | 0.98848 | 0.0002 |0.00789 | POS protein_coding | Vps29 5 -25.92 1-0.1041
ENSMUSG00000040325.16 | 0.98847 | 0.0002 |0.00789 | POS protein_coding | Dcafl 9 -27.36|-0.1025
ENSMUSG00000035944.17 1 0.98843 | 0.0002 |0.0079 |POS protein_coding | Ttc38 15 -94.05 |-0.1153
ENSMUSG00000040829.14 10.9884 |0.0002 |0.00791 |POS protein_coding | Zmynd15 11 -32.64 |-0.1014
ENSMUSG00000032010.15 | 0.98837 | 0.0002 |0.00792 | POS protein_coding | Usp2 9 -21.46 |-0.1219
ENSMUSG00000027397.14 1 0.98828 | 0.00021 |0.00796 | POS protein_coding | Slc20al 2 -311.86 |-0.1201
ENSMUSG00000058070.14 |1 0.98822 | 0.00021 |0.00798 | POS protein_coding | EmI1 12 -29.55 |-0.1026
ENSMUSG00000003644.17 10.9882 | 0.00021 |0.00799 | POS protein_coding | Rps6kal 4 -38.43 |-0.1294
ENSMUSG00000022500.15|0.98814 | 0.00021 |0.00801 |POS protein_coding | Litaf 16 -61.93 |-0.1071
ENSMUSG00000027368.6 | 0.98812 | 0.00021 |0.00801 | POS protein_coding | Dusp2 2 -40.96 | -0.1056
ENSMUSG00000037960.11 |0.98803 | 0.00021 |0.00804 | POS protein_coding | Card19 13 -24.42 |-0.118
ENSMUSG00000024247.14 10.98795 | 0.00022 |0.00807 | POS protein_coding | Pkdcc 17 -129.39 | -0.1083
ENSMUSG00000015312.9 |0.98789 | 0.00022 |0.00809 | POS protein_coding | Gadd45b 10 -40.08 |-0.1182
ENSMUSG00000041390.18 |0.98787 |0.00022 |0.0081 |POS protein_coding | Mdfic 6 -90.39 |-0.1393
ENSMUSG00000024190.7 |0.98784 | 0.00022 |0.00811 | POS protein_coding | Duspl 17 -61.34 |-0.1065
ENSMUSG00000031486.15|0.98783 | 0.00022 |0.00811 |POS protein_coding | Adgra2 8 -39.86 |-0.1052
ENSMUSG00000031016.9 ]0.98782 | 0.00022 |0.00811 | POS protein_coding | Weel 7 -43.52 1-0.1233
ENSMUSG00000002109.1410.98773 | 0.00022 |0.00815 |POS protein_coding | Ddb2 2 -35.37 |-0.1005
ENSMUSG00000032515.8 |0.9877 |0.00023 |0.00816 |POS protein_coding | Csrnpl 9 -32.76 |-0.1088
ENSMUSG00000032860.5 |0.9877 |0.00023 |0.00816 | POS protein_coding | P2ry2 7 -25.43 1-0.1005
ENSMUSG00000045659.18 | 0.98769 | 0.00023 |0.00816 |POS protein_coding | Plekha7 7 -27.03 [-0.104
ENSMUSG00000031389.17 | 0.98769 | 0.00023 |0.00816 | POS protein_coding | Arhgap4 X -35.3  -0.123
ENSMUSG00000042293.8 |0.98768 | 0.00023 |0.00817 |POS protein_coding | Gm5617 9 -27.09 |-0.1759
ENSMUSG00000028645.11 | 0.98767 | 0.00023 |0.00817 | POS protein_coding | Slc2al 4 -128.85 | -0.3364
ENSMUSG00000024524.17 | 0.98763 | 0.00023 |0.00818 | POS protein_coding | Gnal 18 -93.15 |-0.1059
ENSMUSG00000030105.8 |0.98758 |0.00023 |0.0082 |POS protein_coding | Arl8b 6 -34.29 |-0.1805
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ENSMUSG00000041703.7 |0.98755 |0.00023 |0.00821 | POS protein_coding | Zic5 14 -155.71 |-0.1013
ENSMUSG00000024299.17 | 0.98755 | 0.00023 | 0.00821 | POS protein_coding | Adamts10 17 -39.37 |-0.1312
ENSMUSG00000024521.8 |0.98752 | 0.00023 |0.00822 | POS protein_coding | Pmaipl 18 -34.25 |-0.1215
ENSMUSG00000031530.6 | 0.98751 | 0.00023 | 0.00823 | POS protein_coding | Dusp4 8 -41.08 |-0.1272
ENSMUSG00000028032.13 | 0.98747 | 0.00023 |0.00824 | POS protein_coding | Papssl 3 -37.07 |-0.1117
ENSMUSG00000029096.15 | 0.98742 | 0.00024 |0.00825 | POS protein_coding | Htra3 5 -23.99 |-0.1263
ENSMUSG00000078144.4 0.98741 | 0.00024 |0.00826 | POS protein_coding | Capns2 8 -27.49 1-0.1233
ENSMUSG00000032440.13|0.98738 | 0.00024 |0.00827 | POS protein_coding | Tgfbr2 9 -33.33 |-0.1061
ENSMUSG00000020262.15 | 0.98737 | 0.00024 |0.00827 | POS protein_coding | Adarbl 10 -24.33 1-0.1406
ENSMUSG00000025825.12|0.98736 | 0.00024 |0.00828 | POS protein_coding | Iscu 5 -31.53 |-0.1007
ENSMUSG00000021303.14 | 0.98735 | 0.00024 |0.00828 | POS protein_coding | Gng4 13 -38.6  |-0.106
ENSMUSG00000068263.11 |0.98727 |0.00024 |0.00831 |POS protein_coding | Efccl 6 -95.37 [-0.1472
ENSMUSG00000060038.14 | 0.98718 | 0.00025 |0.00834 | POS protein_coding | Dhps 8 -20.99 |-0.1099
ENSMUSG00000038508.7 |0.98717 | 0.00025 |0.00835 | POS protein_coding | Gdf15 8 -59.38 1-0.1013
ENSMUSG00000018476.7 |0.98714 |0.00025 |0.00836 |POS protein_coding | Kdm6b 11 -42.64 |-0.1312
ENSMUSG00000022346.15 | 0.98714 | 0.00025 |0.00836 | POS protein_coding | Myc 15 -26.78 |-0.1034
ENSMUSG00000038005.15|0.98714 | 0.00025 |0.00836 |POS protein_coding | Hpfl 8 -29.07 |-0.1454
ENSMUSG00000025324.8 |0.98708 | 0.00025 |0.00838 | POS protein_coding | Atp10a 7 -56.78 |-0.1018
ENSMUSG00000028188.13|0.98707 | 0.00025 |0.00838 | POS protein_coding | Spatal 3 -142 -0.4494
ENSMUSG00000031960.14|10.98706 | 0.00025 |0.00838 | POS protein_coding | Aars 8 -45.48 |-0.1163
ENSMUSG00000023075.9 ]0.98701 | 0.00025 |0.00841 | POS protein_coding | Akirinl 4 -40.58 |-0.1173
ENSMUSG00000031490.6 | 0.98699 | 0.00025 |0.00841 |POS protein_coding | Eif4ebpl 8 -39.02 |-0.1124
ENSMUSG00000044763.8 |0.98698 | 0.00025 |0.00841 | POS protein_coding | Trmt10c 16 -35.07 |-0.111
ENSMUSG00000044626.13 | 0.98695 | 0.00025 |0.00842 | POS protein_coding | Liph 16 -31.02 |-0.1092
ENSMUSG00000015575.15 | 0.98695 | 0.00025 |0.00842 | POS protein_coding | Atp6v0e 17 -34.42 1-0.1103
ENSMUSG00000023030.16 | 0.98694 | 0.00025 |0.00842 | POS protein_coding | Slc11a2 15 -25.68 |-0.1019
ENSMUSG00000031488.14 |1 0.98694 | 0.00025 |0.00843 | POS protein_coding | Rab11fipl 8 -116.6 |-0.1555
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ENSMUSG00000002100.15 | 0.98689 | 0.00026 |0.00845 | POS protein_coding | Mybpc3 2 -41.6  |-0.1012
ENSMUSG00000035725.13 | 0.98685 | 0.00026 |0.00846 | POS protein_coding | Prkx X -30.95 |-0.1159
ENSMUSG00000052369.8 |0.98674 |0.00026 |0.0085 |POS protein_coding | Tmem106¢ 15 -31.06 |-0.1134
ENSMUSG00000025262.8 |0.98672 | 0.00026 |0.00851 | POS protein_coding | Fam120c X -100.69 | -0.1296
ENSMUSG00000036553.16 | 0.98672 | 0.00026 |0.00851 | POS protein_coding | Sh3tcl 5 -28.69 |-0.1176
ENSMUSG00000039646.5 |0.98672 | 0.00026 |0.00851 | POS protein_coding | Vasn 16 -23.41 |-0.105
ENSMUSG00000000876.11 | 0.98666 | 0.00027 |0.00853 | POS protein_coding | Pxmp4 2 -131.54 |-0.1488
ENSMUSG00000070643.11 | 0.98652 | 0.00027 |0.00858 | POS protein_coding | Sox13 1 -100.7 |-0.1494
ENSMUSG00000037280.12 | 0.98652 | 0.00027 |0.00858 | POS protein_coding | Galnt6 15 -40 -0.1005
ENSMUSG00000029149.1410.9865 |0.00027 |0.00859 | POS protein_coding | Krtcap3 5 -78.18 |-0.1065
ENSMUSG00000043487.4 |0.98649 | 0.00027 |0.00859 | POS protein_coding | Acot6 12 -44.09 |-0.1075
ENSMUSG00000001281.10|0.98642 | 0.00028 |0.00862 | POS protein_coding | Itgh7 15 -24.39 |-0.1051
ENSMUSG00000031762.7 |0.98636 | 0.00028 |0.00864 | POS protein_coding | Mt2 8 -24.71 |-0.1013
ENSMUSG00000034612.7 |0.98633 | 0.00028 | 0.00866 | POS protein_coding | Chst11 10 -36.97 |-0.1033
ENSMUSG00000030595.15|0.98632 | 0.00028 | 0.00866 | POS protein_coding | Nfkbib 7 -35.38 |-0.1156
ENSMUSG00000022295.8 |0.98629 | 0.00028 | 0.00867 | POS protein_coding | Atp6vicl 15 -18.48 |-0.154
ENSMUSG00000026437.11 | 0.98629 | 0.00028 |0.00867 | POS protein_coding | Cdk18 1 -40.26 |-0.1017
ENSMUSG00000020883.18 | 0.98629 | 0.00028 |0.00867 | POS protein_coding | FbxI20 11 -27.68 |-0.1077
ENSMUSG00000039886.8 |0.98627 |0.00028 |0.00868 | POS protein_coding | Tmem120a 5 -27.54 |-0.1089
ENSMUSG00000022048.8 |0.98615 | 0.00029 |0.00872 |POS protein_coding | DpysI|2 14 -30.43 |-0.1237
ENSMUSG00000035107.13 ] 0.98613 | 0.00029 |0.00873 | POS protein_coding | Dcbld2 16 -43.79 1-0.114
ENSMUSG00000025178.9 |0.9861 |0.00029 |0.00874 |POS protein_coding | Pi4k2a 19 -28.71 |-0.1083
ENSMUSG00000023068.16 | 0.98609 | 0.00029 |0.00874 | POS protein_coding | Nusl 10 -47.51 |-0.132
ENSMUSG00000024247.1410.98607 | 0.00029 |0.00875 |POS protein_coding | Pkdcc 17 -61.25 |-0.1114
ENSMUSG00000021846.9 |0.98603 | 0.00029 |0.00877 |POS protein_coding | Peli2 14 -37.37 |-0.1119
ENSMUSG00000042826.13 | 0.98596 | 0.00029 |0.0088 |POS protein_coding | Fgf11 11 -77.87 1-0.177
ENSMUSG00000045193.13|0.98593 | 0.0003 | 0.00881 |POS protein_coding | Cirbp 10 -37.46 |-0.1205
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ENSMUSG00000025357.8 |0.98573 | 0.0003 |0.00888 | POS protein_coding | Dgka 10 -28.63 |-0.1141
ENSMUSG00000025139.14 |1 0.9857 | 0.00031 |0.00889 | POS protein_coding | Tollip 7 -36.54 |-0.1214
ENSMUSG00000019966.18 | 0.98569 | 0.00031 |0.0089 |POS protein_coding | Kitl 10 -45.74 1-0.126
ENSMUSG00000014599.10 | 0.98564 | 0.00031 |0.00891 | POS protein_coding | Csfl 3 -56.14 |-0.103
ENSMUSG00000022602.14 | 0.98561 | 0.00031 |0.00892 | POS protein_coding | Arc 15 -62.37 -0.1043
ENSMUSG00000023961.16 | 0.98552 | 0.00031 | 0.00895 | POS protein_coding | Enpp4 17 -45.37 1-0.1175
ENSMUSG00000018669.14 | 0.98549 | 0.00031 |0.00897 | POS protein_coding | Cdk5rap3 11 -38.43 |-0.1047
ENSMUSG00000043421.8 |0.98545 | 0.00032 |0.00898 | POS protein_coding | Hilpda 6 -25.71 |-0.1339
ENSMUSG00000052364.4 |0.98544 | 0.00032 |0.00898 | POS protein_coding | B630019K06Rik | X -28.28 |-0.1079
ENSMUSG00000029314.14|0.98542 | 0.00032 | 0.00899 | POS protein_coding | Gpat3 5 -28.27 |-0.1113
ENSMUSG00000005686.17 | 0.98538 | 0.00032 | 0.00901 | POS protein_coding | Ampd3 7 -31.59 |-0.1112
ENSMUSG00000040447.15|0.98535 | 0.00032 |0.00902 | POS protein_coding | Spns2 11 -109.68 | -0.1249
ENSMUSG00000042826.13 | 0.98535 | 0.00032 | 0.00902 | POS protein_coding | Fgf1l 11 -41 -0.1349
ENSMUSG00000033581.17 | 0.98534 | 0.00032 | 0.00902 | POS protein_coding | Igf2bp2 16 -51.22 1-0.1085
ENSMUSG00000022199.12|0.98529 | 0.00032 | 0.00903 |POS protein_coding | Slc22al17 14 -39.29 |-0.1156
ENSMUSG00000032086.12 | 0.98523 | 0.00033 | 0.00906 | POS protein_coding | Bacel 9 -35.77 1-0.1025
ENSMUSG00000024533.170.98519 | 0.00033 | 0.00907 |POS protein_coding | Spirel 18 -23.45 |-0.1196
ENSMUSG00000022817.15 | 0.98517 | 0.00033 |0.00908 | POS protein_coding | Itgh5 16 -28.05 |-0.1189
ENSMUSG00000061175.120.98513 | 0.00033 |0.00909 |POS protein_coding | Fnip2 3 -25.58 [-0.1103
ENSMUSG00000028613.15|0.98511 |0.00033 |0.0091 |POS protein_coding | Lrp8 4 -26.78 |-0.1003
ENSMUSG00000024654.8 |0.9851 |0.00033 |0.00911 | POS protein_coding | Asrgll 19 -45.8  1-0.1002
ENSMUSG00000029313.18 | 0.98504 | 0.00033 |0.00913 |POS protein_coding | Aff1 5 -36.07 |-0.11

ENSMUSG00000035298.8 |0.98501 | 0.00034 |0.00914 | POS protein_coding | KIhI35 7 -36.54 |-0.1078
ENSMUSG00000040699.13|0.98499 | 0.00034 |0.00915 |POS protein_coding | Limd2 11 -35.45 |-0.1084
ENSMUSG00000087141.1 |0.98498 | 0.00034 |0.00915 | POS protein_coding | Plcxd2 16 -24.72 1-0.1021
ENSMUSG00000028278.14 | 0.98498 | 0.00034 |0.00915 | POS protein_coding | Rragd 4 -28.43 |-0.1093
ENSMUSG00000021260.8 |0.98492 | 0.00034 |0.00917 |POS protein_coding | Hhipl1 12 -39.59 |-0.1094
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ENSMUSG00000030134.11 | 0.98488 | 0.00034 |0.00918 | POS protein_coding | Rasgefla 6 -24.39 |-0.1004
ENSMUSG00000029407.10 | 0.98484 | 0.00034 |0.0092 |POS protein_coding | Usol 5 -32.88 |-0.162
ENSMUSG00000045374.18 | 0.98477 | 0.00035 |0.00922 | POS protein_coding | Wdr81 11 -30.1  |-0.1075
ENSMUSG00000026135.17 | 0.98474 | 0.00035 |0.00923 | POS protein_coding | Zfp142 1 -43.09 |-0.1043
ENSMUSG00000056501.3 |0.98472 | 0.00035 |0.00924 | POS protein_coding | Cebpb 2 -122.8 |-0.1256
ENSMUSG00000020250.10 | 0.98472 | 0.00035 |0.00924 | POS protein_coding | Txnrd1 10 -35.14 |-0.1098
ENSMUSG00000023832.14 | 0.98469 | 0.00035 |0.00925 | POS protein_coding | Acat2 17 -21.5 ]-0.1059
ENSMUSG00000029063.16 | 0.98466 | 0.00035 | 0.00926 | POS protein_coding | Nadk 4 -23.07 |-0.1442
ENSMUSG00000037443.13 | 0.98462 | 0.00035 | 0.00928 | POS protein_coding | Cep85 4 -23.26 | -0.1052
ENSMUSG00000050824.12|0.98461 | 0.00035 |0.00928 | POS protein_coding | Sstr5 17 -35.76 |-0.1142
ENSMUSG00000055976.6 | 0.9846 | 0.00035 | 0.00928 | POS protein_coding | Cldn23 8 -35.95 |-0.1045
ENSMUSG00000039270.9 |0.98458 | 0.00035 |0.00929 |POS protein_coding | Megf9 4 -79.95 [-0.1149
ENSMUSG00000030595.15 | 0.98456 | 0.00036 |0.0093 |POS protein_coding | Nfkbib 7 -40.64 |-0.1013
ENSMUSG00000002897.5 |0.98451 | 0.00036 |0.00931 | POS protein_coding | lI17ra 6 -39.93 1-0.1128
ENSMUSG00000038708.10|0.98451 | 0.00036 |0.00931 |POS protein_coding | Golga4 9 -25.48 |-0.1066
ENSMUSG00000073700.3 |0.98448 | 0.00036 |0.00932 | POS protein_coding | KIhI21 4 -62.83 |-0.1087
ENSMUSG00000021303.14 | 0.98448 | 0.00036 |0.00932 |POS protein_coding | Gng4 13 -45.81 |-0.1332
ENSMUSG00000046034.8 |0.98448 | 0.00036 |0.00932 | POS protein_coding | Otulin 15 -21.54 |-0.1099
ENSMUSG00000034216.12|0.98447 |0.00036 |0.00932 |POS protein_coding | Vps18 2 -27.03 |-0.1016
ENSMUSG00000048163.13|0.98429 | 0.00037 |0.00938 | POS protein_coding | Selplg 5 -29.03 |-0.1157
ENSMUSG00000031934.14 | 0.98429 | 0.00037 |0.00939 | POS protein_coding | Panx1 9 -58.46 |-0.1929
ENSMUSG00000038037.5 |0.98427 |0.00037 |0.00939 |POS protein_coding | Socs1 16 -40.22 |-0.1042
ENSMUSG00000033307.7 |0.98419 | 0.00037 |0.00942 | POS protein_coding | Mif 10 -48.66 | -0.1029
ENSMUSG00000052160.7 |0.98417 |0.00037 |0.00943 |POS protein_coding | Pld4 12 -24.06 |-0.1037
ENSMUSG00000040105.3 |0.98413 | 0.00038 |0.00944 | POS protein_coding | Plpp6 19 -98.73 1-0.1143
ENSMUSG00000061411.12 | 0.98412 | 0.00038 | 0.00944 | POS protein_coding | Nol4l 2 -35.39 |-0.1134
ENSMUSG00000017493.12|0.98409 | 0.00038 |0.00945 | POS protein_coding | Igfbp4 11 -20.32 |-0.1026
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ENSMUSG00000019818.15 | 0.98408 | 0.00038 | 0.00946 | POS protein_coding | Cd164 10 -61.41 |-0.101
ENSMUSG00000020869.8 |0.98407 | 0.00038 |0.00946 | POS protein_coding | Lrrc59 11 -21.33 |-0.1083
ENSMUSG00000024404.7 |0.98406 | 0.00038 |0.00947 | POS protein_coding | Riok3 18 -25.22 1-0.1073
ENSMUSG00000029161.7 |0.98403 | 0.00038 |0.00947 | POS protein_coding | Cgrefl 5 -40.36 |-0.1177
ENSMUSG00000038612.16 | 0.984 0.00038 |0.00948 | POS protein_coding | Mcl1 3 -28.75 1-0.1038
ENSMUSG00000039844.20 | 0.984 0.00038 |0.00948 | POS protein_coding | Rapgefl 2 -39.2  1-0.1023
ENSMUSG00000019256.17 | 0.98398 | 0.00038 |0.00949 | POS protein_coding | Ahr 12 -42.52 1-0.1146
ENSMUSG00000032350.9 |0.98397 |0.00038 |0.0095 |POS protein_coding | Gclc 9 -30.04 |-0.1202
ENSMUSG00000039960.5 |0.98393 | 0.00039 |0.00951 | POS protein_coding | Rhou 8 -71.15 |-0.1098
ENSMUSG00000055862.7 |0.98391 | 0.00039 |0.00951 |POS protein_coding | lzumo4 10 -47.48 |-0.1032
ENSMUSG00000075302.10 | 0.9839 | 0.00039 |0.00951 | POS protein_coding | Erich2 2 -108.47 | -0.2948
ENSMUSG00000037519.17|0.9839 |0.00039 |0.00951 |POS protein_coding | Ppfial 7 -33.26 |-0.1409
ENSMUSG00000022150.16 | 0.98388 | 0.00039 |0.00952 | POS protein_coding | Dab2 15 -23.76 |-0.102
ENSMUSG00000042613.9 |0.98375 | 0.00039 |0.00957 | POS protein_coding | Pbxipl 3 -40.11 |-0.1197
ENSMUSG00000060216.15|0.98374 | 0.00039 |0.00957 |POS protein_coding | Arrb2 11 -35.58 [-0.1062
ENSMUSG00000028124.15 | 0.98373 | 0.0004 |0.00957 | POS protein_coding | Gcim 3 -48.51 |-0.1064
ENSMUSG00000078941.9 |0.98371 |0.0004 |0.00958 |POS protein_coding | Ak6 13 -36.59 [-0.1122
ENSMUSG00000026885.13 | 0.98366 | 0.0004 |0.0096 |POS protein_coding | Ttll11 2 -38.04 |-0.1057
ENSMUSG00000029050.150.98365 |0.0004 |0.0096 |POS protein_coding | Ski 4 -36.38 |-0.1123
ENSMUSG00000034247.9 |0.98364 |0.0004 |0.0096 |POS protein_coding | Plekhm1 11 -28.78 |-0.1074
ENSMUSG00000001138.13 | 0.98363 | 0.0004 |0.00961 | POS protein_coding | Cnnm3 1 -42.03 |-0.1251
ENSMUSG00000039115.13|0.98361 |0.0004 |0.00961 |POS protein_coding | Itga9 9 -66.5 |-0.1073
ENSMUSG00000043051.17 10.98347 | 0.00041 | 0.00966 | POS protein_coding | Discl 8 -26.35 |-0.1506
ENSMUSG00000018476.7 |0.98342 |0.00041 |0.00968 | POS protein_coding | Kdm6b 11 -212.6 |-0.2681
ENSMUSG00000070873.5 |0.98341 | 0.00041 |0.00968 | POS protein_coding | Lilra5 7 -26.37 |-0.1305
ENSMUSG00000020312.12 | 0.98339 | 0.00041 | 0.00969 | POS protein_coding | Shc2 10 -58.71 |-0.1021
ENSMUSG00000020099.8 |0.98336 | 0.00041 |0.0097 |POS protein_coding | Unc5b 10 -47.72 |-0.1164
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ENSMUSG00000025040.13 | 0.98321 | 0.00042 |0.00975 | POS protein_coding | Fundcl X -18.94 |-0.1108
ENSMUSG00000044763.8 |0.9832 |0.00042 |0.00975 | POS protein_coding | Trmt10c 16 -34.8  -0.2231
ENSMUSG00000019843.14 | 0.98316 | 0.00042 |0.00976 | POS protein_coding | Fyn 10 -105.52 | -0.1322
ENSMUSG00000032479.15 | 0.98313 | 0.00042 |0.00977 | POS protein_coding | Map4 9 -35.75 |-0.1016
ENSMUSG00000045045.7 |0.98305 | 0.00043 |0.0098 |POS protein_coding | Lrfn4 19 -43.9 1-0.1123
ENSMUSG00000036180.15 | 0.98305 | 0.00043 |0.0098 |POS protein_coding | Gatad2a 8 -28.72 1-0.1011
ENSMUSG00000004099.16 | 0.98303 | 0.00043 |0.00981 | POS protein_coding | Dnmtl 9 -40.25 |-0.1109
ENSMUSG00000042035.11 | 0.98287 | 0.00044 | 0.00986 | POS protein_coding | Igsf3 3 -32.58 |-0.1041
ENSMUSG00000040723.14 1 0.98284 | 0.00044 |0.00987 | POS protein_coding | Rcsdl 1 -133.64 | -0.4037
ENSMUSG00000029050.15|0.98282 | 0.00044 | 0.00988 | POS protein_coding | SkKi 4 -26.08 |-0.106
ENSMUSG00000052684.4 |0.98281 | 0.00044 |0.00988 | POS protein_coding | Jun 4 -60.88 |-0.1123
ENSMUSG00000026430.16 | 0.98278 | 0.00044 |0.00989 | POS protein_coding | Rassf5 1 -74.42 |-0.1065
ENSMUSG00000079484.12 | 0.98267 | 0.00045 |0.00993 | POS protein_coding | Phyhd1l 2 -20.38 |-0.1415
ENSMUSG00000032047.5 |0.9826 |0.00045 |0.00995 | POS protein_coding | Acatl 9 -70.39 |-0.1067
ENSMUSG00000061887.14 | 0.98257 | 0.00045 | 0.00997 |POS protein_coding | Ssbp3 4 -100.65 | -0.1366
ENSMUSG00000021814.17 | -0.9825 |0.00045 |0.00998 | NEG protein_coding | Anxa7 14 -64.39 |-0.1171
ENSMUSG00000026154.4 |-0.9825 |0.00045 |0.00997 |NEG protein_coding | Sdhaf4 1 -23.83 |-0.1578
ENSMUSG00000025795.8 |-0.9826 |0.00045 |0.00995 | NEG protein_coding | Rassf3 10 -37.32 |-0.1377
ENSMUSG00000063179.13 |-0.9826 | 0.00045 |0.00994 |NEG protein_coding | Pstk 7 -30.69 |-0.1033
ENSMUSG00000074093.4 |-0.9827 |0.00045 |0.00992 |NEG protein_coding | Svip 7 -46.57 |-0.1429
ENSMUSG00000040345.10 | -0.9827 |0.00044 |0.0099 |NEG protein_coding | Arhgap9 10 -26.25 |-0.1038
ENSMUSG00000027002.13 |-0.9829 |0.00044 |0.00986 |NEG protein_coding | Nckapl 2 -37.19 |-0.1482
ENSMUSG00000025161.16 |-0.983 | 0.00043 | 0.00982 | NEG protein_coding | Slc16a3 11 -44.42 1-0.1063
ENSMUSG00000005951.13 |-0.9831 | 0.00043 |0.00979 |NEG protein_coding | Shpk 11 -35.83 |-0.1262
ENSMUSG00000027763.13 | -0.9832 |0.00042 |0.00976 | NEG protein_coding | Mbnl1 3 -28.39 |-0.1021
ENSMUSG00000078429.9 |-0.9832 |0.00042 |0.00974 | NEG protein_coding | Ctdsp2 10 -42.95 |-0.1446
ENSMUSG00000022390.11 |-0.9834 | 0.00041 |0.00969 |NEG protein_coding | Zc3h7b 15 -26.47 |-0.1055
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ENSMUSG00000000420.15 | -0.9835 |0.0004 |0.00964 | NEG protein_coding | Galntl 18 -38.44 |-0.108
ENSMUSG00000056671.7 |-0.9837 |0.0004 |0.00958 | NEG protein_coding | Prelid2 18 -24.72 1-0.1056
ENSMUSG00000033033.10 | -0.9838 | 0.00039 |0.00954 | NEG protein_coding | Calhm2 19 -37.99 |-0.1262
ENSMUSG00000028104.14 |-0.9839 | 0.00039 |0.00951 | NEG protein_coding | Polr3g| 3 -34.19 |-0.1276
ENSMUSG00000046152.16 | -0.9842 | 0.00037 |0.00943 | NEG protein_coding | Fut10 8 -28.48 1-0.1187
ENSMUSG00000032177.17 | -0.9843 | 0.00037 |0.00938 | NEG protein_coding | Pdeda 9 -44.67 |-0.1295
ENSMUSG00000042992.15 | -0.9846 | 0.00035 |0.00928 | NEG protein_coding | Borcs5 6 -32.79 |-0.1097
ENSMUSG00000001138.13 |-0.9846 | 0.00035 |0.00927 |NEG protein_coding | Cnnm3 1 -44.81 |-0.1164
ENSMUSG00000024151.13 | -0.9846 | 0.00035 | 0.00927 | NEG protein_coding | Msh2 17 -37.82 1-0.1103
ENSMUSG00000029401.8 |-0.9847 |0.00035 |0.00924 |NEG protein_coding | Rilpl2 5 -31.94 |-0.1051
ENSMUSG00000027712.13 | -0.9848 |0.00034 |0.0092 |NEG protein_coding | Anxa5 3 -35.02 |-0.1115
ENSMUSG00000078532.9 |-0.985 |0.00033 |0.00913 |NEG protein_coding | Nkainl 4 -40.4  |-0.1325
ENSMUSG00000025969.15 | -0.9853 | 0.00032 |0.00903 | NEG protein_coding | Nrp2 1 -26.71 |-0.1104
ENSMUSG00000038481.13 | -0.9857 |0.00031 |0.0089 |NEG protein_coding | Cdk19 10 -41.73 -0.1439
ENSMUSG00000025969.15 |-0.9862 | 0.00029 |0.00872 |NEG protein_coding | Nrp2 1 -36.16 |-0.1113
ENSMUSG00000034993.7 |-0.9864 |0.00028 | 0.00864 | NEG protein_coding | Vatl 11 -38.28 |-0.1167
ENSMUSG00000041607.17 | -0.9864 | 0.00028 |0.00864 | NEG protein_coding | Mbp 18 -38.69 |-0.1008
ENSMUSG00000019806.13 | -0.9866 | 0.00027 |0.00856 | NEG protein_coding | Aigl 10 -22.69 |-0.106
ENSMUSG00000014496.8 |-0.9867 |0.00027 |0.00853 |NEG protein_coding | Ankrd28 14 -21.87 |-0.1163
ENSMUSG00000053436.15 |-0.9867 | 0.00026 |0.00851 |NEG protein_coding | Mapk14 17 -44.96 |-0.1141
ENSMUSG00000087679.2 |-0.9869 |0.00026 |0.00846 | NEG protein_coding | Tmem250-ps 2 -46.85 |-0.1312
ENSMUSG00000014496.8 |-0.9869 |0.00026 |0.00844 |NEG protein_coding | Ankrd28 14 -44.66 |-0.1679
ENSMUSG00000000776.13 |-0.987 | 0.00025 |0.00841 | NEG protein_coding | Polr3d 14 -34.87 1-0.1301
ENSMUSG00000027368.6 |-0.9872 |0.00024 |0.00833 |NEG protein_coding | Dusp2 2 -39.21 |-0.1371
ENSMUSG00000059834.12 | -0.9875 |0.00023 |0.00824 | NEG protein_coding | Scltl 3 -37.15 |-0.1371
ENSMUSG00000020105.9 |-0.9878 |0.00022 |0.00814 | NEG protein_coding | Lrig3 10 -41.5 1-0.1035
ENSMUSG00000001138.13 |-0.988 | 0.00021 |0.00804 |NEG protein_coding | Cnnm3 1 -68.1 |-0.1033
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ENSMUSG00000045045.7 |-0.9881 |0.00021 |0.00803 |NEG protein_coding | Lrfn4 19 -41.42 [-0.102
ENSMUSG00000087370.3 |-0.9884 |0.0002 |0.00791 |[NEG protein_coding | Tmem170b 13 -35.23 [-0.145
ENSMUSG00000028339.17 |-0.9886 |0.0002 |0.00786 |NEG protein_coding | Col15al 4 -38.72 |-0.1011
ENSMUSG00000019917.10 |-0.989 | 0.00018 | 0.00771 |[NEG protein_coding | Sept10 10 -53.82 [-0.1278
ENSMUSG00000030256.11 |-0.9895 |0.00017 |0.00753 |[NEG protein_coding | Bhlhe41 6 -38.1  |-0.1033
ENSMUSG00000038412.8 |-0.9896 |0.00016 |0.00749 |[NEG protein_coding | Higd1a 9 -117.3 |[-0.1191
ENSMUSG00000002763.16 | -0.9897 |0.00016 |0.00747 |[NEG protein_coding | Pex6 17 -72.82 |-0.164
ENSMUSG00000028542.17 |-0.9898 |0.00016 |0.00742 |[NEG protein_coding | Slc6a9 4 -40.39 |-0.1012
ENSMUSG00000059540.15 | -0.99 0.00015 |0.00735 |NEG protein_coding | Tcea2 2 -33.89 |-0.1062
ENSMUSG00000031767.13 |-0.9906 |0.00013 |0.0071 |NEG protein_coding | Nudt7 8 -24.64 |-0.1095
ENSMUSG00000041607.17 [-0.9907 |0.00013 |0.00708 |NEG protein_coding | Mbp 18 -40.07 [-0.1172
ENSMUSG00000078716.10 [-0.9911 |0.00012 |0.00694 |NEG protein_coding | Tmem8b 4 -28.57 |-0.1264
ENSMUSG00000019917.10 |-0.9911 |0.00012 |0.00692 |NEG protein_coding | Sept10 10 -51.47 [-0.1164
ENSMUSG00000087679.2 |-0.9913 |0.00011 |0.00685 |NEG protein_coding | Tmem250-ps 2 -62.85 |-0.1069
ENSMUSG00000087679.2 |-0.9914 |0.00011 |0.00684 |NEG protein_coding | Tmem250-ps 2 -51.46 |-0.1007
ENSMUSG00000037432.15 |-0.9916 |0.0001 |0.00673 |NEG protein_coding | Ferll5 1 -39.88 [-0.1242
ENSMUSG00000058152.8 |-0.9917 |0.0001 |0.00669 |NEG protein_coding | Chsy3 18 -43.09 |-0.1128
9.85E-
ENSMUSG00000039781.14 |-0.9919 |05 0.00663 | NEG protein_coding | Cep131 11 -53.61 |-0.1057
9.44E-
ENSMUSG00000053436.15 |-0.9921 |05 0.00656 | NEG protein_coding | Mapk14 17 -30.81 |-0.1171
9.39E-
ENSMUSG00000040133.2 |-0.9921 |05 0.00655 | NEG protein_coding | Gprl76 2 -25.07 [-0.1011
8.35E-
ENSMUSG00000039765.15 |-0.9925 |05 0.00637 |NEG protein_coding | Cc2d2a 5 -32.82 |-0.1029
8.25E-
ENSMUSG00000034786.17 |-0.9926 |05 0.00635 |NEG protein_coding | Gpsm3 17 -22.06 |-0.1131
5.72E-
ENSMUSG00000053436.15 |-0.9938 |05 0.00589 |NEG protein_coding | Mapk14 17 -40.34 |-0.1003
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ENSMUSG00000036555.14 | -0.9948 gQSOSE_ 0.00549 |NEG protein_coding | Iqce 5 -27.05 |-0.1202
ENSMUSG00000048200.12 |-0.9954 C3)523E- 0.00526 |NEG protein_coding | Cracr2b 7 -200.64 |[-0.1199
ENSMUSG00000053436.15 | -0.9959 (2)5535 0.00507 |NEG protein_coding | Mapk14 17 -47.66 |-0.1027
ENSMUSG00000021996.16 | -0.9985 C3)651E- 0.00383 |NEG protein_coding | Esd 14 -21.19 |[-0.1536
ENSMUSG00000040105.3 |-0.999 (1)g18E_ 0.00354 |NEG protein_coding | Plpp6 19 -44.76 |-0.1119
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Supplementary Material S2 Table - Classification INcRNA

Source S _Name S chr |Type Lnc
ENSMUSG00000101655.1 | 2310040G24Rik | 6 Trans
ENSMUSG00000100017.2 |2410022M11Rik | 14 Trans
ENSMUSG00000085295.7 |4930430E12Rik |4 Trans
ENSMUSG00000097885.7 |5031434011Rik |3 Trans
ENSMUSG00000052291.8 |5330438D12Rik |10 Trans
ENSMUSG00000092626.1 | 9130230N09Rik |11 Trans
ENSMUSG00000087528.1 |9830144P21Rik |2 Cis
ENSMUSG00000056735.5 | A930024E05RIk |5 Trans
ENSMUSG00000084960.1 |B430010I23Rik |8 Cis
ENSMUSG00000085532.1 |B430319H21Rik |11 Trans
ENSMUSG00000105509.1 | C130013HO8RIk |3 Trans
ENSMUSG00000108332.1 | D530033B14Rik | 7 Trans
ENSMUSG00000086515.1 | Erich20s 2 Cis_Trans
ENSMUSG00000073778.2 |Faddos 7 Trans
ENSMUSG00000072612.3 |Gm10382 5 Trans
ENSMUSG00000085242.1 |Gm11537 11 Trans
ENSMUSG00000085501.1 |Gm11772 11 Trans
ENSMUSG00000087623.1 | Gm12404 4 Cis_Trans
ENSMUSG00000086683.1 |Gm12867 4 Trans
ENSMUSG00000085505.1 |Gm12868 4 Cis_Trans
ENSMUSG00000085213.1 |Gm13091 4 Trans
ENSMUSG00000075514.4 |Gm13375 2 Trans
ENSMUSG00000086098.1 |Gm14291 2 Trans
ENSMUSG00000086695.1 | Gm15247 X Cis_Trans
ENSMUSG00000087263.1 |Gm15726 X Cis_Trans
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ENSMUSG00000103400.2 | Gm15853 1 Trans
ENSMUSG00000084940.2 | Gm15935 14 Cis_Trans
ENSMUSG00000087249.1 |Gm16062 11 Trans
ENSMUSG00000087502.1 |Gm16091 8 Trans
ENSMUSG00000086914.1 |Gm16124 9 Trans
ENSMUSG00000087593.1 |Gm16174 7 Trans
ENSMUSG00000090230.1 |Gm16315 10 Trans
ENSMUSG00000090327.1 |Gml17111 12 Trans
ENSMUSG00000057359.7 | Gm17494 3 Trans
ENSMUSG00000111713.1 |Gm20234 11 Trans
ENSMUSG00000086119.2 | Gm2415 9 Trans
ENSMUSG00000097313.2 | Gm26569 16 Trans
ENSMUSG00000100502.1 | Gm28286 1 Trans
ENSMUSG00000100280.2 | Gm28417 1 Cis
ENSMUSG00000100779.1 |Gm29292 11 Trans
ENSMUSG00000105283.1 | Gm33370 5 Trans
ENSMUSG00000111792.1 | Gm33858 9 Cis
ENSMUSG00000114203.1 |Gm35279 13 Trans
ENSMUSG00000117575.1 | Gm36486 17 Trans
ENSMUSG00000116097.1 |Gm36738 15 Trans
ENSMUSG00000102336.1 | Gm37233 1 Trans
ENSMUSG00000103219.1 |Gm37787 1 Trans
ENSMUSG00000110834.1 | Gm39469 9 Trans
ENSMUSG00000085829.1 | Gm4285 14 Trans
ENSMUSG00000106015.1 | Gm42980 5 Trans
ENSMUSG00000104818.1 |Gm43661 5 Trans
ENSMUSG00000106980.1 | Gm43690 5 Trans
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ENSMUSG00000105512.1 |Gm43714 3 Trans
ENSMUSG00000108449.1 | Gm44507 7 Trans
ENSMUSG00000109424.1 | Gm44658 7 Trans
ENSMUSG00000110588.1 |Gm45774 8 Cis
ENSMUSG00000110433.1 | Gm45820 8 Trans
ENSMUSG00000111895.1 |Gm47252 4 Cis_Trans
ENSMUSG00000113019.1 |Gm47467 13 Trans
ENSMUSG00000114438.1 |Gm47827 13 Trans
ENSMUSG00000113494.1 |Gm48102 13 Trans
ENSMUSG00000112302.1 |Gm48226 12 Trans
ENSMUSG00000116739.1 |Gm49733 16 Trans
ENSMUSG00000116657.1 |Gm49774 17 Trans
ENSMUSG00000099843.1 | Gm7160 1 Trans
ENSMUSG00000055323.5 |Gm9967 7 Cis
ENSMUSG00000087541.1 | Hopxos 5 Cis_Trans
ENSMUSG00000085178.1 | Kdm6bos 11 Cis
ENSMUSG00000042549.10 | Map2k3os 11 Trans
ENSMUSG00000097418.7 | Mir155hg 16 Trans
ENSMUSG00000087338.2 | Scpeplos 11 Trans
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Supplementary Material S3 Table — KEGG Pathways
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GenelD Gene Name |log2FC |Term ID |Term_name p_value (fdr)
ENSMUSG00000000420.15 | Galntl -1.08 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000004099.16 | Dnmt1 1.38 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000005686.17 | Ampd3 2.20 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000005951.13 | Shpk -1.77 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000011179.8 | Odcl 2.38 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000011752.7 |Pgaml 1.85 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000015575.15 | Atp6v0e 1.02 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000017929.13 | B4galt5 2.24 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000021504.14 | B4galt7 1.14 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000021978.9 | Extl3 -1.45 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000021996.16 | Esd 1.31 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000023044.2 |Csad -1.88 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000023832.14 | Acat2 -1.08 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000023961.16 | Enpp4 -1.05 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000024525.7 |Impa2 -1.96 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000024654.8 | Asrgll -2.57 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000025178.9 | Pidk2a 1.30 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000025357.8 | Dgka -1.15 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000027333.18 | Smox 1.47 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000028032.13 | Papss1 -1.85 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000028124.15 | Gclm 1.72 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000028381.8 | Ugcg 2.32 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000028517.8 | Plpp3 3.74 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000029063.16 | Nadk -1.36 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000029186.12 | Pidk2b 1.42 | KEGG:01100 | Metabolic pathways 1.39E-10
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ENSMUSG00000029314.14 | Gpat3 1.74 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000030671.9 |Pde3b -2.15 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000031266.7 |Gla 1.87 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000032047.5 |Acatl -1.30 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000032177.17 | Pde4a -1.06 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000032350.9 | Gclc 3.00 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000033307.7 | Mif 1.45 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000033610.16 | Pank1 -1.80 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000035847.15 | Ids -1.62 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000037012.18 | Hk1 2.56 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000037280.12 | Galnt6 2.71 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000048217.11 | Nags 1.77 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000058152.8 | Chsy3 1.31 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000061589.14 | Dot1l 1.90 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000078941.9 | Ak6 1.50 | KEGG:01100 | Metabolic pathways 1.39E-10
ENSMUSG00000003644.17 | Rpsbkal -1.23 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000015656.17 | Hspa8 1.83 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000019966.18 | Kitl 2.21 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000023809.10 | Rps6ka2 2.44 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000024190.7 |Duspl 2.70 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000027368.6 | Dusp2 1.54 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000028862.6 | Map3k6 1.31 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000029378.5 | Areg 5.53 | KEGG:04010 | MAPK signaling pathway 2.16E-10
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ENSMUSG00000031530.6 |Dusp4 3.56 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000060216.15 | Arrb2 -1.18 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000062232.14 | Rapgef2 1.05 | KEGG:04010 | MAPK signaling pathway 2.16E-10
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000024151.13 | Msh2 -1.68 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000024521.8 | Pmaipl 1.93 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000029378.5 | Areg 5.53 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000052684.4 | Jun 1.07 | KEGG:05210 | Colorectal cancer 6.12E-07
ENSMUSG00000001281.10 | Itgh7 2.24 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000019966.18 | Kitl 2.21 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000020108.4 | Ddit4 1.13 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000020689.4 | Itgb3 4.11 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000022817.15 | Itgh5 -2.18 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000028859.14 | Csf3r -2.27 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000029378.5 | Areg 5.53 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
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ENSMUSG00000031490.6 | Eif4ebpl 1.38 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000038612.16 | Mcl1 1.31 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:04151 | PI3K-Akt signaling pathway 1.86E-06
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000015312.9 | Gadd45b 3.15| KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000019966.18 | Kitl 2.21 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000020250.10 | Txnrd1 2.38 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000024151.13 | Msh2 -1.68 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000024521.8 | Pmaipl 1.93 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000026430.16 | Rassf5 -1.73 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000028645.11 | Slc2al 2.40 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000028859.14 | Csf3r -2.27 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05200 | Pathways in cancer 1.94E-06
ENSMUSG00000003644.17 | Rps6kal -1.23 | KEGG:04150 | mTOR signaling pathway 4.04E-05
ENSMUSG00000020108.4 | Ddit4 1.13 | KEGG:04150 | mTOR signaling pathway 4.04E-05
ENSMUSG00000023809.10 | Rpsbka2 2.44 | KEGG:04150 | mTOR signaling pathway 4.04E-05
ENSMUSG00000028278.14 | Rragd 2.41 | KEGG:04150 | mTOR signaling pathway 4.04E-05
ENSMUSG00000031490.6 | Eif4ebpl 1.38 | KEGG:04150 | mTOR signaling pathway 4.04E-05
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:04150 | mTOR signaling pathway 4.04E-05
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ENSMUSG00000040010.10 | SIc7a5 2.34 | KEGG:04150 | mTOR signaling pathway 4.04E-05
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:04150 | mTOR signaling pathway 4.04E-05
ENSMUSG00000061175.12 | Fnip2 2.91 | KEGG:04150 | mTOR signaling pathway 4.04E-05
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:04380 | Osteoclast differentiation 6.69E-05
ENSMUSG00000019843.14 | Fyn 2.44 | KEGG:04380 | Osteoclast differentiation 6.69E-05
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:04380 | Osteoclast differentiation 6.69E-05
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04380 | Osteoclast differentiation 6.69E-05
ENSMUSG00000038037.5 |Socsl 1.64 | KEGG:04380 | Osteoclast differentiation 6.69E-05
ENSMUSG00000052684.4 | Jun 1.07 | KEGG:04380 | Osteoclast differentiation 6.69E-05
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04380 | Osteoclast differentiation 6.69E-05
ENSMUSG00000070873.5 | Lilra5 -1.39 | KEGG:04380 | Osteoclast differentiation 6.69E-05
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04926 | Relaxin signaling pathway 9.10E-05
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:04926 | Relaxin signaling pathway 9.10E-05
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04926 | Relaxin signaling pathway 9.10E-05
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:04926 | Relaxin signaling pathway 9.10E-05
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04926 | Relaxin signaling pathway 9.10E-05
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04926 | Relaxin signaling pathway 9.10E-05
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04926 | Relaxin signaling pathway 9.10E-05
ENSMUSG00000060216.15 | Arrb2 -1.18 | KEGG:04926 | Relaxin signaling pathway 9.10E-05
ENSMUSG00000011752.7 |Pgamil 1.85 | KEGG:05230 | Central carbon metabolism in cancer 2.05E-04
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05230 | Central carbon metabolism in cancer 2.05E-04
ENSMUSG00000025161.16 | Slc16a3 1.86 | KEGG:05230 | Central carbon metabolism in cancer 2.05E-04
ENSMUSG00000028645.11 | Slc2al 2.40 | KEGG:05230 | Central carbon metabolism in cancer 2.05E-04
ENSMUSG00000037012.18 | Hk1 2.56 | KEGG:05230 | Central carbon metabolism in cancer 2.05E-04
ENSMUSG00000040010.10 | Slc7a5 2.34 | KEGG:05230 | Central carbon metabolism in cancer 2.05E-04
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000027002.13 | Nckap1l 3.04 | KEGG:05132 | Salmonella infection 2.34E-04
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ENSMUSG00000027782.10 | Kpna4d 1.16 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000030105.8 | Arl8b 1.01 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000034216.12 | Vps18 1.19 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000034247.9 | Plekhm1 1.43 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000058672.7 | Tubb2a 2.02 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000079316.10 | Rab9 1.03 | KEGG:05132 | Salmonella infection 2.34E-04
ENSMUSG00000001281.10 | Itgb7 2.24 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000019843.14 | Fyn 2.44 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000020689.4 | Itgb3 4.11 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000022817.15 | Itgh5 -2.18 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000039844.20 | Rapgefl 1.26 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04510 | Focal adhesion 2.34E-04
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05225 | Hepatocellular carcinoma 3.98E-04
ENSMUSG00000015312.9 | Gadd45b 3.15| KEGG:05225 | Hepatocellular carcinoma 3.98E-04
ENSMUSG00000020250.10 | Txnrd1 2.38 | KEGG:05225 | Hepatocellular carcinoma 3.98E-04
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:05225 | Hepatocellular carcinoma 3.98E-04
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05225 | Hepatocellular carcinoma 3.98E-04
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05225 | Hepatocellular carcinoma 3.98E-04
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:05225 | Hepatocellular carcinoma 3.98E-04
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:05225 | Hepatocellular carcinoma 3.98E-04
ENSMUSG00000003644.17 | Rps6kal -1.23 | KEGG:04722 | Neurotrophin signaling pathway 3.98E-04
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04722 | Neurotrophin signaling pathway 3.98E-04
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ENSMUSG00000023809.10 | Rps6ka2 2.44 | KEGG:04722 | Neurotrophin signaling pathway 3.98E-04
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:04722 | Neurotrophin signaling pathway 3.98E-04
ENSMUSG00000039844.20 | Rapgefl 1.26 | KEGG:04722 | Neurotrophin signaling pathway 3.98E-04
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04722 | Neurotrophin signaling pathway 3.98E-04
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04722 | Neurotrophin signaling pathway 3.98E-04
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05226 | Gastric cancer 1.17E-03
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05226 | Gastric cancer 1.17E-03
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:05226 | Gastric cancer 1.17E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05226 | Gastric cancer 1.17E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05226 | Gastric cancer 1.17E-03
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:05226 | Gastric cancer 1.17E-03
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:05226 | Gastric cancer 1.17E-03
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05224 | Breast cancer 1.17E-03
ENSMUSG00000015312.9 | Gadd45b 3.15| KEGG:05224 | Breast cancer 1.17E-03
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:05224 | Breast cancer 1.17E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05224 | Breast cancer 1.17E-03
ENSMUSGO00000036904.6 | Fzd8 1.44 | KEGG:05224 | Breast cancer 1.17E-03
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:05224 | Breast cancer 1.17E-03
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05224 | Breast cancer 1.17E-03
ENSMUSG00000015656.17 | Hspa8 1.83 | KEGG:04144 | Endocytosis 1.46E-03
ENSMUSG00000022150.16 | Dab2 1.44 | KEGG:04144 | Endocytosis 1.46E-03
ENSMUSG00000029462.18 | Vps29 1.14 | KEGG:04144 | Endocytosis 1.46E-03
ENSMUSG00000031488.14 | Rab11fipl 2.31 | KEGG:04144 | Endocytosis 1.46E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04144 | Endocytosis 1.46E-03
ENSMUSG00000036499.9 |Eeal 1.77 | KEGG:04144 | Endocytosis 1.46E-03
ENSMUSG00000037295.7 | Ldlrapl 1.22 | KEGG:04144 | Endocytosis 1.46E-03
ENSMUSG00000060216.15 | Arrb2 -1.18 | KEGG:04144 | Endocytosis 1.46E-03
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ENSMUSG00000066278.6 | Vps37b 1.17 | KEGG:04144 | Endocytosis 1.46E-03
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:04390 | Hippo signaling pathway 1.46E-03
ENSMUSG00000018849.6 | Wwcl 4.33 | KEGG:04390 | Hippo signaling pathway 1.46E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:04390 | Hippo signaling pathway 1.46E-03
ENSMUSGO00000029378.5 | Areg 5.53 | KEGG:04390 | Hippo signaling pathway 1.46E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04390 | Hippo signaling pathway 1.46E-03
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:04390 | Hippo signaling pathway 1.46E-03
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:04390 | Hippo signaling pathway 1.46E-03
ENSMUSG00000001281.10 | ltgb7 2.24 | KEGG:05202 | Transcriptional misregulation in cancer 1.50E-03
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05202 | Transcriptional misregulation in cancer 1.50E-03
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05202 | Transcriptional misregulation in cancer 1.50E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05202 | Transcriptional misregulation in cancer 1.50E-03
ENSMUSG00000029313.18 | Affl 1.48 | KEGG:05202 | Transcriptional misregulation in cancer 1.50E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05202 | Transcriptional misregulation in cancer 1.50E-03
ENSMUSG00000056501.3 | Cebpb 1.32 | KEGG:05202 | Transcriptional misregulation in cancer 1.50E-03
ENSMUSG00000061589.14 | Dot1l 1.90 | KEGG:05202 | Transcriptional misregulation in cancer 1.50E-03
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:04015 | Rap1 signaling pathway 1.57E-03
ENSMUSG00000019966.18 | Kitl 2.21 | KEGG:04015 | Rap1 signaling pathway 1.57E-03
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:04015 | Rap1 signaling pathway 1.57E-03
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04015 | Rap1 signaling pathway 1.57E-03
ENSMUSG00000026430.16 | Rassf5 -1.73 | KEGG:04015 | Rap1 signaling pathway 1.57E-03
ENSMUSG00000039844.20 | Rapgefl 1.26 | KEGG:04015 | Rap1 signaling pathway 1.57E-03
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04015 | Rap1 signaling pathway 1.57E-03
ENSMUSG00000062232.14 | Rapgef2 1.05 | KEGG:04015 | Rap1l signaling pathway 1.57E-03
ENSMUSG00000004099.16 | Dnmt1 1.38 | KEGG:05206 | MicroRNAs in cancer 1.64E-03
ENSMUSG00000020108.4 | Ddit4 1.13 | KEGG:05206 | MicroRNAs in cancer 1.64E-03
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:05206 | MicroRNAs in cancer 1.64E-03
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ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05206 | MicroRNAs in cancer 1.64E-03
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05206 | MicroRNAs in cancer 1.64E-03
ENSMUSG00000038037.5 |Socsl 1.64 | KEGG:05206 | MicroRNAs in cancer 1.64E-03
ENSMUSG00000038612.16 | Mcl1 1.31 | KEGG:05206 | MicroRNAs in cancer 1.64E-03
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:04115 | p53 signaling pathway 1.70E-03
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:04115 | p53 signaling pathway 1.70E-03
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:04115 | p53 signaling pathway 1.70E-03
ENSMUSG00000024521.8 | Pmaipl 1.93 | KEGG:04115 | p53 signaling pathway 1.70E-03
ENSMUSG00000038332.13 | Sesnl -2.86 | KEGG:04115 | p53 signaling pathway 1.70E-03
ENSMUSG00000020250.10 | Txnrd1 2.38 | KEGG:00450 | Selenocompound metabolism 1.81E-03
ENSMUSG00000028032.13 | Papss1 -1.85 | KEGG:00450 | Selenocompound metabolism 1.81E-03
ENSMUSG00000063179.13 | Pstk -1.24 | KEGG:00450 | Selenocompound metabolism 1.81E-03
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05169 | Epstein-Barr virus infection 1.81E-03
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05169 | Epstein-Barr virus infection 1.81E-03
ENSMUSG00000017428.16 | Psmd11 1.94 | KEGG:05169 | Epstein-Barr virus infection 1.81E-03
ENSMUSG00000019850.11 | Tnfaip3 2.29 | KEGG:05169 | Epstein-Barr virus infection 1.81E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05169 | Epstein-Barr virus infection 1.81E-03
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:05169 | Epstein-Barr virus infection 1.81E-03
ENSMUSG00000052684.4 | Jun 1.07 | KEGG:05169 | Epstein-Barr virus infection 1.81E-03
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05169 | Epstein-Barr virus infection 1.81E-03
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05220 | Chronic myeloid leukemia 1.82E-03
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05220 | Chronic myeloid leukemia 1.82E-03
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:05220 | Chronic myeloid leukemia 1.82E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05220 | Chronic myeloid leukemia 1.82E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05220 | Chronic myeloid leukemia 1.82E-03
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04012 | ErbB signaling pathway 2.51E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:04012 | ErbB signaling pathway 2.51E-03
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ENSMUSG00000029378.5 |Areg 5.53 | KEGG:04012 | ErbB signaling pathway 2.51E-03
ENSMUSG00000031490.6 | Eifdebpl 1.38 | KEGG:04012 | ErbB signaling pathway 2.51E-03
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04012 | ErbB signaling pathway 2.51E-03
ENSMUSG00000002897.5 |ll17ra 1.79 | KEGG:04657 | IL-17 signaling pathway 2.99E-03
ENSMUSG00000019850.11 | Tnfaip3 2.29 | KEGG:04657 | IL-17 signaling pathway 2.99E-03
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04657 | IL-17 signaling pathway 2.99E-03
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04657 | IL-17 signaling pathway 2.99E-03
ENSMUSG00000056501.3 | Cebpb 1.32 | KEGG:04657 | IL-17 signaling pathway 2.99E-03
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04910 | Insulin signaling pathway 2.99E-03
ENSMUSG00000030671.9 |Pde3b -2.15 | KEGG:04910 | Insulin signaling pathway 2.99E-03
ENSMUSG00000031490.6 | Eifdebpl 1.38 | KEGG:04910 | Insulin signaling pathway 2.99E-03
ENSMUSG00000037012.18 | Hk1 2.56 | KEGG:04910 | Insulin signaling pathway 2.99E-03
ENSMUSG00000038037.5 |Socsl 1.64 | KEGG:04910 | Insulin signaling pathway 2.99E-03
ENSMUSG00000039844.20 | Rapgefl 1.26 | KEGG:04910 | Insulin signaling pathway 2.99E-03
ENSMUSG00000005686.17 | Ampd3 2.20 | KEGG:00230 | Purine metabolism 2.99E-03
ENSMUSG00000023961.16 | Enpp4 -1.05 | KEGG:00230 | Purine metabolism 2.99E-03
ENSMUSG00000028032.13 | Papssl -1.85 | KEGG:00230 | Purine metabolism 2.99E-03
ENSMUSG00000030671.9 |Pde3b -2.15 | KEGG:00230 | Purine metabolism 2.99E-03
ENSMUSG00000032177.17 | Pde4da -1.06 | KEGG:00230 | Purine metabolism 2.99E-03
ENSMUSG00000078941.9 | Ak6 1.50 | KEGG:00230 | Purine metabolism 2.99E-03
ENSMUSG00000001281.10 | Itgb7 2.24 | KEGG:05410 | Hypertrophic cardiomyopathy 2.99E-03
ENSMUSG00000002100.15 | Mybpc3 1.53 | KEGG:05410 | Hypertrophic cardiomyopathy 2.99E-03
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:05410 | Hypertrophic cardiomyopathy 2.99E-03
ENSMUSG00000022817.15 | Itgb5 -2.18 | KEGG:05410 | Hypertrophic cardiomyopathy 2.99E-03
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:05410 | Hypertrophic cardiomyopathy 2.99E-03
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:05032 | Morphine addiction 2.99E-03
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:05032 | Morphine addiction 2.99E-03
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ENSMUSG00000030671.9 |Pde3b -2.15 | KEGG:05032 | Morphine addiction 2.99E-03
ENSMUSG00000032177.17 | Pde4a -1.06 | KEGG:05032 | Morphine addiction 2.99E-03
ENSMUSG00000060216.15 | Arrb2 -1.18 | KEGG:05032 | Morphine addiction 2.99E-03
ENSMUSG00000021504.14 | B4galt7 1.14 | KEGG:00532 | Glycosaminoglycan biosynthesis - chondroitin sulfate / dermatan sulfate 2.99E-03
ENSMUSG00000034612.7 | Chstll 2.64 | KEGG:00532 | Glycosaminoglycan biosynthesis - chondroitin sulfate / dermatan sulfate 2.99E-03
ENSMUSG00000058152.8 | Chsy3 1.31 | KEGG:00532 | Glycosaminoglycan biosynthesis - chondroitin sulfate / dermatan sulfate 2.99E-03
ENSMUSG00000001281.10 | Itgh7 2.24 | KEGG:05414 | Dilated cardiomyopathy 3.39E-03
ENSMUSG00000002100.15 | Mybpc3 1.53 | KEGG:05414 | Dilated cardiomyopathy 3.39E-03
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:05414 | Dilated cardiomyopathy 3.39E-03
ENSMUSG00000022817.15 | Itgh5 -2.18 | KEGG:05414 | Dilated cardiomyopathy 3.39E-03
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:05414 | Dilated cardiomyopathy 3.39E-03
ENSMUSG00000020689.4 | ltgh3 4.11 | KEGG:05205 | Proteoglycans in cancer 3.48E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05205 | Proteoglycans in cancer 3.48E-03
ENSMUSG00000022817.15 | Itgb5 -2.18 | KEGG:05205 | Proteoglycans in cancer 3.48E-03
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05205 | Proteoglycans in cancer 3.48E-03
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:05205 | Proteoglycans in cancer 3.48E-03
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:05205 | Proteoglycans in cancer 3.48E-03
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05205 | Proteoglycans in cancer 3.48E-03
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:05162 | Measles 3.67E-03
ENSMUSG00000015656.17 | Hspa8 1.83 | KEGG:05162 | Measles 3.67E-03
ENSMUSG00000019850.11 | Tnfaip3 2.29 | KEGG:05162 | Measles 3.67E-03
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:05162 | Measles 3.67E-03
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05162 | Measles 3.67E-03
ENSMUSG00000079316.10 | Rab9 1.03 | KEGG:05162 | Measles 3.67E-03
ENSMUSG00000023068.16 | Nus1 1.16 | KEGG:00900 | Terpenoid backbone biosynthesis 3.67E-03
ENSMUSG00000023832.14 | Acat2 -1.08 | KEGG:00900 | Terpenoid backbone biosynthesis 3.67E-03
ENSMUSG00000032047.5 |Acatl -1.30 | KEGG:00900 | Terpenoid backbone biosynthesis 3.67E-03
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ENSMUSG00000001281.10 | Itgb7 2.24 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSGO00000015575.15 | Atp6vOe 1.02 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSG00000020689.4 | Itgb3 4.11 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSG00000022817.15 | Itgb5 -2.18 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSG00000031490.6 | Eif4ebpl 1.38 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:05165 | Human papillomavirus infection 5.22E-03
ENSMUSG00000019256.17 | Ahr 2.98 | KEGG:04659 | Th17 cell differentiation 5.22E-03
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:04659 | Th17 cell differentiation 5.22E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04659 | Th17 cell differentiation 5.22E-03
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04659 | Th17 cell differentiation 5.22E-03
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04659 | Th17 cell differentiation 5.22E-03
ENSMUSG00000025357.8 | Dgka -1.15 | KEGG:00561 | Glycerolipid metabolism 5.58E-03
ENSMUSG00000028517.8 | Plpp3 3.74 | KEGG:00561 | Glycerolipid metabolism 5.58E-03
ENSMUSG00000029314.14 | Gpat3 1.74 | KEGG:00561 | Glycerolipid metabolism 5.58E-03
ENSMUSG00000031266.7 |Gla 1.87 | KEGG:00561 | Glycerolipid metabolism 5.58E-03
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05217 | Basal cell carcinoma 5.78E-03
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05217 | Basal cell carcinoma 5.78E-03
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:05217 | Basal cell carcinoma 5.78E-03
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:05217 | Basal cell carcinoma 5.78E-03
ENSMUSG00000000420.15 | Galntl -1.08 | KEGG:00512 | Mucin type O-glycan biosynthesis 5.78E-03
ENSMUSG00000017929.13 | B4galt5 2.24 | KEGG:00512 | Mucin type O-glycan biosynthesis 5.78E-03
ENSMUSG00000037280.12 | Galnt6 2.71 | KEGG:00512 | Mucin type O-glycan biosynthesis 5.78E-03
ENSMUSG00000002897.5 |ll17ra 1.79 | KEGG:04060 | Cytokine-cytokine receptor interaction 5.78E-03
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:04060 | Cytokine-cytokine receptor interaction 5.78E-03
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ENSMUSG00000023905.15 | Tnfrsfl2a 1.87 | KEGG:04060 | Cytokine-cytokine receptor interaction 5.78E-03
ENSMUSG00000028859.14 | Csf3r -2.27 | KEGG:04060 | Cytokine-cytokine receptor interaction 5.78E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04060 | Cytokine-cytokine receptor interaction 5.78E-03
ENSMUSG00000038508.7 | Gdf15 4.95 | KEGG:04060 | Cytokine-cytokine receptor interaction 5.78E-03
ENSMUSG00000042333.16 | Tnfrsfl4 -1.69 | KEGG:04060 | Cytokine-cytokine receptor interaction 5.78E-03
ENSMUSG00000052336.7 | Cx3crl -4.87 | KEGG:04060 | Cytokine-cytokine receptor interaction 5.78E-03
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:04668 | TNF signaling pathway 5.90E-03
ENSMUSG00000019850.11 | Tnfaip3 2.29 | KEGG:04668 | TNF signaling pathway 5.90E-03
ENSMUSG00000052684.4 | Jun 1.07 | KEGG:04668 | TNF signaling pathway 5.90E-03
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04668 | TNF signaling pathway 5.90E-03
ENSMUSG00000056501.3 | Cebpb 1.32 | KEGG:04668 | TNF signaling pathway 5.90E-03
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:04014 | Ras signaling pathway 6.69E-03
ENSMUSG00000019966.18 | Kitl 2.21 | KEGG:04014 | Ras signaling pathway 6.69E-03
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04014 | Ras signaling pathway 6.69E-03
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:04014 | Ras signaling pathway 6.69E-03
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04014 | Ras signaling pathway 6.69E-03
ENSMUSG00000026430.16 | Rassf5 -1.73 | KEGG:04014 | Ras signaling pathway 6.69E-03
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:04014 | Ras signaling pathway 6.69E-03
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05211 | Renal cell carcinoma 6.88E-03
ENSMUSG00000028645.11 | Slc2al 2.40 | KEGG:05211 | Renal cell carcinoma 6.88E-03
ENSMUSG00000039844.20 | Rapgefl 1.26 | KEGG:05211 | Renal cell carcinoma 6.88E-03
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05211 | Renal cell carcinoma 6.88E-03
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:04218 | Cellular senescence 7.10E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:04218 | Cellular senescence 7.10E-03
ENSMUSG00000026430.16 | Rassf5 -1.73 | KEGG:04218 | Cellular senescence 7.10E-03
ENSMUSG00000031490.6 | Eif4ebpl 1.38 | KEGG:04218 | Cellular senescence 7.10E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04218 | Cellular senescence 7.10E-03
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ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04218 | Cellular senescence 7.10E-03
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:05163 | Human cytomegalovirus infection 8.95E-03
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:05163 | Human cytomegalovirus infection 8.95E-03
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05163 | Human cytomegalovirus infection 8.95E-03
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05163 | Human cytomegalovirus infection 8.95E-03
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:05163 | Human cytomegalovirus infection 8.95E-03
ENSMUSG00000031490.6 | Eifdebpl 1.38 | KEGG:05163 | Human cytomegalovirus infection 8.95E-03
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05163 | Human cytomegalovirus infection 8.95E-03
ENSMUSG00000001281.10 | ltgb7 2.24 | KEGG:05412 | Arrhythmogenic right ventricular cardiomyopathy 8.95E-03
ENSMUSG00000020689.4 | Itgb3 4.11 | KEGG:05412 | Arrhythmogenic right ventricular cardiomyopathy 8.95E-03
ENSMUSG00000022817.15 | Itgb5 -2.18 | KEGG:05412 | Arrhythmogenic right ventricular cardiomyopathy 8.95E-03
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:05412 | Arrhythmogenic right ventricular cardiomyopathy 8.95E-03
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05212 | Pancreatic cancer 8.95E-03
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05212 | Pancreatic cancer 8.95E-03
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05212 | Pancreatic cancer 8.95E-03
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05212 | Pancreatic cancer 8.95E-03
ENSMUSG00000011752.7 |Pgamil 1.85 | KEGG:01200 | Carbon metabolism 8.95E-03
ENSMUSG00000021996.16 | Esd 1.31| KEGG:01200 | Carbon metabolism 8.95E-03
ENSMUSG00000023832.14 | Acat2 -1.08 | KEGG:01200 | Carbon metabolism 8.95E-03
ENSMUSG00000032047.5 |Acatl -1.30 | KEGG:01200 | Carbon metabolism 8.95E-03
ENSMUSG00000037012.18 | Hk1 2.56 | KEGG:01200 | Carbon metabolism 8.95E-03
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04062 | Chemokine signaling pathway 1.01E-02
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:04062 | Chemokine signaling pathway 1.01E-02
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:04062 | Chemokine signaling pathway 1.01E-02
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:04062 | Chemokine signaling pathway 1.01E-02
ENSMUSG00000052336.7 | Cx3crl -4.87 | KEGG:04062 | Chemokine signaling pathway 1.01E-02
ENSMUSG00000060216.15 | Arrb2 -1.18 | KEGG:04062 | Chemokine signaling pathway 1.01E-02
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ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05216 | Thyroid cancer 1.02E-02
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05216 | Thyroid cancer 1.02E-02
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05216 | Thyroid cancer 1.02E-02
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:04728 | Dopaminergic synapse 1.02E-02
ENSMUSG00000024524.17 | Gnal -1.05 | KEGG:04728 | Dopaminergic synapse 1.02E-02
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:04728 | Dopaminergic synapse 1.02E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04728 | Dopaminergic synapse 1.02E-02
ENSMUSG00000060216.15 | Arrb2 -1.18 | KEGG:04728 | Dopaminergic synapse 1.02E-02
ENSMUSG00000019818.15 | Cd164 1.16 | KEGG:04142 | Lysosome 1.02E-02
ENSMUSG00000022500.15 | Litaf 1.56 | KEGG:04142 | Lysosome 1.02E-02
ENSMUSG00000023030.16 | Slc11a2 2.20 | KEGG:04142 | Lysosome 1.02E-02
ENSMUSG00000031266.7 |Gla 1.87 | KEGG:04142 | Lysosome 1.02E-02
ENSMUSG00000035847.15 | Ids -1.62 | KEGG:04142 | Lysosome 1.02E-02
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:04210 | Apoptosis 1.18E-02
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:04210 | Apoptosis 1.18E-02
ENSMUSG00000024521.8 | Pmaipl 1.93 | KEGG:04210 | Apoptosis 1.18E-02
ENSMUSG00000038612.16 | Mcl1 1.31 | KEGG:04210 | Apoptosis 1.18E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04210 | Apoptosis 1.18E-02
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:04210 | Apoptosis 1.18E-02
ENSMUSG00000024521.8 | Pmaipl 1.93 | KEGG:04210 | Apoptosis 1.18E-02
ENSMUSG00000023030.16 | Slc11a2 2.20 | KEGG:04216 | Ferroptosis 1.21E-02
ENSMUSG00000028124.15 | Gelm 1.72 | KEGG:04216 | Ferroptosis 1.21E-02
ENSMUSG00000032350.9 | Gclc 3.00 | KEGG:04216 | Ferroptosis 1.21E-02
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:05323 | Rheumatoid arthritis 1.25E-02
ENSMUSGO00000015575.15 | Atp6v0e 1.02 | KEGG:05323 | Rheumatoid arthritis 1.25E-02
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05323 | Rheumatoid arthritis 1.25E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05323 | Rheumatoid arthritis 1.25E-02
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ENSMUSG00000023832.14 | Acat2 -1.08 | KEGG:00072 | Synthesis and degradation of ketone bodies 1.30E-02
ENSMUSG00000032047.5 |Acatl -1.30 | KEGG:00072 | Synthesis and degradation of ketone bodies 1.30E-02
ENSMUSG00000003644.17 | Rps6kal -1.23 | KEGG:04914 | Progesterone-mediated oocyte maturation 1.31E-02
ENSMUSG00000023809.10 | Rps6ka2 2.44 | KEGG:04914 | Progesterone-mediated oocyte maturation 1.31E-02
ENSMUSG00000030671.9 |Pde3b -2.15 | KEGG:04914 | Progesterone-mediated oocyte maturation 1.31E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04914 | Progesterone-mediated oocyte maturation 1.31E-02
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:05418 | Fluid shear stress and atherosclerosis 1.31E-02
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05418 | Fluid shear stress and atherosclerosis 1.31E-02
ENSMUSG00000024190.7 | Duspl 2.70 | KEGG:05418 | Fluid shear stress and atherosclerosis 1.31E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05418 | Fluid shear stress and atherosclerosis 1.31E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05418 | Fluid shear stress and atherosclerosis 1.31E-02
ENSMUSG00000001281.10 | ltgb7 2.24 | KEGG:04512 | ECM-receptor interaction 1.32E-02
ENSMUSG00000020689.4 | Itgb3 4.11 | KEGG:04512 | ECM-receptor interaction 1.32E-02
ENSMUSG00000022817.15 | Itgb5 -2.18 | KEGG:04512 | ECM-receptor interaction 1.32E-02
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:04512 | ECM-receptor interaction 1.32E-02
ENSMUSG00000023832.14 | Acat2 -1.08 | KEGG:04975 | Fat digestion and absorption 1.34E-02
ENSMUSG00000028517.8 | Plpp3 3.74 | KEGG:04975 | Fat digestion and absorption 1.34E-02
ENSMUSG00000032047.5 |Acatl -1.30 | KEGG:04975 | Fat digestion and absorption 1.34E-02
ENSMUSG00000019843.14 | Fyn 2.44 | KEGG:04072 | Phospholipase D signaling pathway 1.49E-02
ENSMUSG00000019966.18 | Kitl 2.21 | KEGG:04072 | Phospholipase D signhaling pathway 1.49E-02
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04072 | Phospholipase D signhaling pathway 1.49E-02
ENSMUSG00000025357.8 | Dgka -1.15 | KEGG:04072 | Phospholipase D signaling pathway 1.49E-02
ENSMUSG00000028517.8 | Plpp3 3.74 | KEGG:04072 | Phospholipase D signaling pathway 1.49E-02
ENSMUSG00000024525.7 |Impa2 -1.96 | KEGG:04070 | Phosphatidylinositol signaling system 1.54E-02
ENSMUSG00000025178.9 | Pidk2a 1.30 | KEGG:04070 | Phosphatidylinositol signaling system 1.54E-02
ENSMUSG00000025357.8 | Dgka -1.15 | KEGG:04070 | Phosphatidylinositol signaling system 1.54E-02
ENSMUSG00000029186.12 | Pidk2b 1.42 | KEGG:04070 | Phosphatidylinositol signaling system 1.54E-02
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ENSMUSG00000028124.15 | Gclm 1.72 | KEGG:01240 | Biosynthesis of cofactors 1.57E-02
ENSMUSG00000029063.16 | Nadk -1.36 | KEGG:01240 | Biosynthesis of cofactors 1.57E-02
ENSMUSG00000032350.9 | Gclc 3.00 | KEGG:01240 | Biosynthesis of cofactors 1.57E-02
ENSMUSG00000033610.16 | Pank1 -1.80 | KEGG:01240 | Biosynthesis of cofactors 1.57E-02
ENSMUSG00000078941.9 | Ak6 1.50 | KEGG:01240 | Biosynthesis of cofactors 1.57E-02
ENSMUSG00000025357.8 | Dgka -1.15 | KEGG:05231 | Choline metabolism in cancer 1.59E-02
ENSMUSG00000028517.8 | Plpp3 3.74 | KEGG:05231 | Choline metabolism in cancer 1.59E-02
ENSMUSG00000031490.6 | Eif4ebpl 1.38 | KEGG:05231 | Choline metabolism in cancer 1.59E-02
ENSMUSG00000052684.4 | Jun 1.07 | KEGG:05231 | Choline metabolism in cancer 1.59E-02
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:05167 | Kaposi sarcoma-associated herpesvirus infection 1.59E-02
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05167 | Kaposi sarcoma-associated herpesvirus infection 1.59E-02
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:05167 | Kaposi sarcoma-associated herpesvirus infection 1.59E-02
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:05167 | Kaposi sarcoma-associated herpesvirus infection 1.59E-02
ENSMUSG00000052684.4 | Jun 1.07 | KEGG:05167 | Kaposi sarcoma-associated herpesvirus infection 1.59E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05167 | Kaposi sarcoma-associated herpesvirus infection 1.59E-02
ENSMUSG00000014599.10 | Csfl 2.95 | KEGG:04640 | Hematopoietic cell lineage 1.62E-02
ENSMUSG00000019966.18 | Kitl 2.21 | KEGG:04640 | Hematopoietic cell lineage 1.62E-02
ENSMUSG00000020689.4 | Itgb3 4.11 | KEGG:04640 | Hematopoietic cell lineage 1.62E-02
ENSMUSG00000028859.14 | Csf3r -2.27 | KEGG:04640 | Hematopoietic cell lineage 1.62E-02
ENSMUSG00000028381.8 | Ugcg 2.32 | KEGG:00600 | Sphingolipid metabolism 1.74E-02
ENSMUSG00000028517.8 | Plpp3 3.74 | KEGG:00600 | Sphingolipid metabolism 1.74E-02
ENSMUSG00000031266.7 |Gla 1.87 | KEGG:00600 | Sphingolipid metabolism 1.74E-02
ENSMUSG00000004099.16 | Dnmt1 1.38 | KEGG:00270 | Cysteine and methionine metabolism 1.80E-02
ENSMUSG00000028124.15 | Gclm 1.72 | KEGG:00270 | Cysteine and methionine metabolism 1.80E-02
ENSMUSG00000032350.9 | Gclc 3.00 | KEGG:00270 | Cysteine and methionine metabolism 1.80E-02
ENSMUSG00000021303.14 | Gng4 4.58 | KEGG:05170 | Human immunodeficiency virus 1 infection 1.80E-02
ENSMUSG00000027669.14 | Gnb4 1.75 | KEGG:05170 | Human immunodeficiency virus 1 infection 1.80E-02
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ENSMUSG00000031016.9 | Weel 1.96 | KEGG:05170 | Human immunodeficiency virus 1 infection 1.80E-02
ENSMUSG00000040325.16 | Dcafl 1.14 | KEGG:05170 | Human immunodeficiency virus 1 infection 1.80E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05170 | Human immunodeficiency virus 1 infection 1.80E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05170 | Human immunodeficiency virus 1 infection 1.80E-02
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05161 | Hepatitis B 1.80E-02
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05161 | Hepatitis B 1.80E-02
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05161 | Hepatitis B 1.80E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05161 | Hepatitis B 1.80E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05161 | Hepatitis B 1.80E-02
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:04310 | Wnt signaling pathway 1.80E-02
ENSMUSG00000036158.12 | Pricklel -1.30 | KEGG:04310 | Wnt signaling pathway 1.80E-02
ENSMUSG00000036904.6 | Fzd8 1.44 | KEGG:04310 | Wnt signaling pathway 1.80E-02
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:04310 | Wnt signaling pathway 1.80E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04310 | Wnt signaling pathway 1.80E-02
ENSMUSG00000019843.14 | Fyn 2.44 | KEGG:04660 | T cell receptor signaling pathway 1.80E-02
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:04660 | T cell receptor signaling pathway 1.80E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04660 | T cell receptor signaling pathway 1.80E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04660 | T cell receptor signaling pathway 1.80E-02
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04933 | AGE-RAGE signaling pathway in diabetic complications 1.80E-02
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04933 | AGE-RAGE signaling pathway in diabetic complications 1.80E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04933 | AGE-RAGE signaling pathway in diabetic complications 1.80E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04933 | AGE-RAGE signaling pathway in diabetic complications 1.80E-02
ENSMUSG00000001281.10 | Itgh7 2.24 | KEGG:04514 | Cell adhesion molecules 1.84E-02
ENSMUSG00000022636.13 | Alcam 3.19 | KEGG:04514 | Cell adhesion molecules 1.84E-02
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:04514 | Cell adhesion molecules 1.84E-02
ENSMUSG00000048163.13 | Selplg -1.35 | KEGG:04514 | Cell adhesion molecules 1.84E-02
ENSMUSG00000055976.6 |Cldn23 2.05 | KEGG:04514 | Cell adhesion molecules 1.84E-02
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ENSMUSG00000024524.17 | Gnal -1.05 | KEGG:05142 | Chagas disease 1.84E-02
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:05142 | Chagas disease 1.84E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05142 | Chagas disease 1.84E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05142 | Chagas disease 1.84E-02
ENSMUSG00000015656.17 | Hspa8 1.83 | KEGG:04141 | Protein processing in endoplasmic reticulum 2.20E-02
ENSMUSG00000026353.9 | Ubxn4 1.30 | KEGG:04141 | Protein processing in endoplasmic reticulum 2.20E-02
ENSMUSG00000028577.13 | Plaa 1.08 | KEGG:04141 | Protein processing in endoplasmic reticulum 2.20E-02
ENSMUSG00000039703.15 | Nploc4 1.36 | KEGG:04141 | Protein processing in endoplasmic reticulum 2.20E-02
ENSMUSG00000074093.4 | Svip -1.51 | KEGG:04141 | Protein processing in endoplasmic reticulum 2.20E-02
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04370 | VEGF signaling pathway 2.21E-02
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04370 | VEGF signaling pathway 2.21E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04370 | VEGF signaling pathway 2.21E-02
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:04066 | HIF-1 signaling pathway 2.23E-02
ENSMUSG00000028645.11 | Slc2al 2.40 | KEGG:04066 | HIF-1 signaling pathway 2.23E-02
ENSMUSG00000031490.6 | Eif4ebpl 1.38 | KEGG:04066 | HIF-1 signaling pathway 2.23E-02
ENSMUSG00000037012.18 | Hk1 2.56 | KEGG:04066 | HIF-1 signaling pathway 2.23E-02
ENSMUSG00000015656.17 | Hspa8 1.83 | KEGG:05145 | Toxoplasmosis 2.23E-02
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:05145 | Toxoplasmosis 2.23E-02
ENSMUSG00000038037.5 |Socsl 1.64 | KEGG:05145 | Toxoplasmosis 2.23E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05145 | Toxoplasmosis 2.23E-02
ENSMUSG00000015575.15 | Atp6v0e 1.02 | KEGG:04145 | Phagosome 2.23E-02
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:04145 | Phagosome 2.23E-02
ENSMUSG00000022817.15 | Itgh5 -2.18 | KEGG:04145 | Phagosome 2.23E-02
ENSMUSG00000036499.9 |Eeal 1.77 | KEGG:04145 | Phagosome 2.23E-02
ENSMUSG00000058672.7 | Tubb2a 2.02 | KEGG:04145 | Phagosome 2.23E-02
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05213 | Endometrial cancer 2.23E-02
ENSMUSG00000015312.9 | Gadd45b 3.15| KEGG:05213 | Endometrial cancer 2.23E-02
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ENSMUSG00000022346.15 | Myc 1.51 | KEGG:05213 | Endometrial cancer 2.23E-02
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04935 | Growth hormone synthesis, secretion and action 2.49E-02
ENSMUSG00000038037.5 |Socsl 1.64 | KEGG:04935 | Growth hormone synthesis, secretion and action 2.49E-02
ENSMUSG00000050824.12 | Sstr5 5.30 | KEGG:04935 | Growth hormone synthesis, secretion and action 2.49E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04935 | Growth hormone synthesis, secretion and action 2.49E-02
ENSMUSG00000023832.14 | Acat2 -1.08 | KEGG:00310 | Lysine degradation 2.78E-02
ENSMUSG00000032047.5 |Acatl -1.30 | KEGG:00310 | Lysine degradation 2.78E-02
ENSMUSG00000061589.14 | Dot1l 1.90 | KEGG:00310 | Lysine degradation 2.78E-02
ENSMUSG00000019843.14 | Fyn 2.44 | KEGG:04611 | Platelet activation 2.78E-02
ENSMUSG00000020689.4 | Itgh3 4.11 | KEGG:04611 | Platelet activation 2.78E-02
ENSMUSG00000043017.9 | Ptgir 1.13 | KEGG:04611 | Platelet activation 2.78E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04611 | Platelet activation 2.78E-02
ENSMUSG00000000776.13 | Polr3d 1.06 | KEGG:04623 | Cytosolic DNA-sensing pathway 2.78E-02
ENSMUSG00000028104.14 | Polr3gl -1.72 | KEGG:04623 | Cytosolic DNA-sensing pathway 2.78E-02
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:04623 | Cytosolic DNA-sensing pathway 2.78E-02
ENSMUSG00000011179.8 | Odcl 2.38 | KEGG:00480 | Glutathione metabolism 3.32E-02
ENSMUSG00000028124.15 | Gelm 1.72 | KEGG:00480 | Glutathione metabolism 3.32E-02
ENSMUSG00000032350.9 | Gclc 3.00 | KEGG:00480 | Glutathione metabolism 3.32E-02
ENSMUSG00000003573.15 | Homer3 1.73 | KEGG:04068 | FoxO signaling pathway 3.32E-02
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:04068 | FoxO signaling pathway 3.32E-02
ENSMUSG00000032440.13 | Tgfbr2 -1.41 | KEGG:04068 | FoxO signaling pathway 3.32E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04068 | FoxO signaling pathway 3.32E-02
ENSMUSG00000021504.14 | B4galt7 1.14 | KEGG:00534 | Glycosaminoglycan biosynthesis - heparan sulfate / heparin 3.32E-02
ENSMUSG00000021978.9 | ExtI3 -1.45 | KEGG:00534 | Glycosaminoglycan biosynthesis - heparan sulfate / heparin 3.32E-02
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05223 | Non-small cell lung cancer 3.49E-02
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05223 | Non-small cell lung cancer 3.49E-02
ENSMUSG00000026430.16 | Rassf5 -1.73 | KEGG:05223 | Non-small cell lung cancer 3.49E-02
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ENSMUSG00000019850.11 | Tnfaip3 2.29 | KEGG:04621 | NOD-like receptor signaling pathway 3.49E-02
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:04621 | NOD-like receptor signaling pathway 3.49E-02
ENSMUSG00000031934.14 | Panx1 1.90 | KEGG:04621 | NOD-like receptor signaling pathway 3.49E-02
ENSMUSG00000052684.4 | Jun 1.07 | KEGG:04621 | NOD-like receptor signaling pathway 3.49E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04621 | NOD-like receptor signaling pathway 3.49E-02
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:05140 | Leishmaniasis 3.49E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05140 | Leishmaniasis 3.49E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05140 | Leishmaniasis 3.49E-02
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:04917 | Prolactin signaling pathway 3.57E-02
ENSMUSG00000038037.5 |Socsl 1.64 | KEGG:04917 | Prolactin signaling pathway 3.57E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04917 | Prolactin signaling pathway 3.57E-02
ENSMUSG00000003644.17 | Rpsbkal -1.23 | KEGG:05135 | Yersinia infection 3.57E-02
ENSMUSG00000023809.10 | Rpsbka2 2.44 | KEGG:05135 | Yersinia infection 3.57E-02
ENSMUSG00000052684.4 |Jun 1.07 | KEGG:05135 | Yersinia infection 3.57E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05135 | Yersinia infection 3.57E-02
ENSMUSG00000024525.7 |Impa2 -1.96 | KEGG:00562 | Inositol phosphate metabolism 3.57E-02
ENSMUSG00000025178.9 | Pidk2a 1.30 | KEGG:00562 | Inositol phosphate metabolism 3.57E-02
ENSMUSG00000029186.12 | Pidk2b 1.42 | KEGG:00562 | Inositol phosphate metabolism 3.57E-02
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:05214 | Glioma 3.57E-02
ENSMUSG00000015312.9 | Gadd45b 3.15 | KEGG:05214 | Glioma 3.57E-02
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:05214 | Glioma 3.57E-02
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:01524 | Platinum drug resistance 3.94E-02
ENSMUSG00000024151.13 | Msh2 -1.68 | KEGG:01524 | Platinum drug resistance 3.94E-02
ENSMUSG00000024521.8 | Pmaipl 1.93 | KEGG:01524 | Platinum drug resistance 3.94E-02
ENSMUSG00000023832.14 | Acat2 -1.08 | KEGG:00650 | Butanoate metabolism 3.94E-02
ENSMUSG00000032047.5 |Acatl -1.30 | KEGG:00650 | Butanoate metabolism 3.94E-02
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:04662 | B cell receptor signaling pathway 3.94E-02
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ENSMUSG00000052684.4 |Jun 1.07 | KEGG:04662 | B cell receptor signaling pathway 3.94E-02
ENSMUSG00000070873.5 | Lilra5 -1.39 | KEGG:04662 | B cell receptor signaling pathway 3.94E-02
ENSMUSG00000022346.15 | Myc 1.51 | KEGG:04550 | Signaling pathways regulating pluripotency of stem cells 3.94E-02
ENSMUSG00000036904.6 |Fzd8 1.44 | KEGG:04550 | Signaling pathways regulating pluripotency of stem cells 3.94E-02
ENSMUSG00000049791.4 | Fzd4 -2.05 | KEGG:04550 | Signaling pathways regulating pluripotency of stem cells 3.94E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:04550 | Signaling pathways regulating pluripotency of stem cells 3.94E-02
ENSMUSG00000020312.12 | Shc2 2.10 | KEGG:01521 | EGFR tyrosine kinase inhibitor resistance 3.94E-02
ENSMUSG00000023951.17 | Vegfa 1.95 | KEGG:01521 | EGFR tyrosine kinase inhibitor resistance 3.94E-02
ENSMUSG00000031490.6 | Eif4ebpl 1.38 | KEGG:01521 | EGFR tyrosine kinase inhibitor resistance 3.94E-02
ENSMUSG00000000776.13 | Polr3d 1.06 | KEGG:03020 | RNA polymerase 4.17E-02
ENSMUSG00000028104.14 | Polr3gl -1.72 | KEGG:03020 | RNA polymerase 4.17E-02
ENSMUSG00000002109.14 | Ddb2 -1.29 | KEGG:04120 | Ubiquitin mediated proteolysis 4.31E-02
ENSMUSG00000020802.8 | Ube2o 1.10 | KEGG:04120 | Ubiquitin mediated proteolysis 4.31E-02
ENSMUSG00000035299.16 | Mid1 3.78 | KEGG:04120 | Ubiquitin mediated proteolysis 4.31E-02
ENSMUSG00000038037.5 |Socsl 1.64 | KEGG:04120 | Ubiquitin mediated proteolysis 4.31E-02
ENSMUSG00000001281.10 | Itgb7 2.24 | KEGG:04810 | Regulation of actin cytoskeleton 4.33E-02
ENSMUSG00000020689.4 | Itgb3 4.11 | KEGG:04810 | Regulation of actin cytoskeleton 4.33E-02
ENSMUSG00000022817.15 | Itgb5 -2.18 | KEGG:04810 | Regulation of actin cytoskeleton 4.33E-02
ENSMUSG00000027002.13 | Nckapl 3.04 | KEGG:04810 | Regulation of actin cytoskeleton 4.33E-02
ENSMUSG00000039115.13 | Itga9 1.22 | KEGG:04810 | Regulation of actin cytoskeleton 4.33E-02
ENSMUSG00000031266.7 | Gla 1.87 | KEGG:00052 | Galactose metabolism 4.56E-02
ENSMUSG00000037012.18 | Hk1 2.56 | KEGG:00052 | Galactose metabolism 4.56E-02
ENSMUSG00000023832.14 | Acat2 -1.08 | KEGG:00630 | Glyoxylate and dicarboxylate metabolism 4.56E-02
ENSMUSG00000032047.5 | Acatl -1.30 | KEGG:00630 | Glyoxylate and dicarboxylate metabolism 4.56E-02
ENSMUSG00000002083.13 | Bbc3 -1.12 | KEGG:04215 | Apoptosis - multiple species 4.78E-02
ENSMUSG00000024521.8 | Pmaipl 1.93 | KEGG:04215 | Apoptosis - multiple species 4.78E-02
ENSMUSG00000000876.11 | Pxmp4 -2.14 | KEGG:04146 | Peroxisome 4.78E-02
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ENSMUSG00000002763.16 | Pex6 -1.02 | KEGG:04146 | Peroxisome 4.78E-02
ENSMUSG00000031767.13 | Nudt? -1.30 | KEGG:04146 | Peroxisome 4.78E-02
ENSMUSG00000030595.15 | Nfkbib 1.42 | KEGG:05235 | PD-L1 expression and PD-1 checkpoint pathway in cancer 4.89E-02
ENSMUSG00000052684.4 | Jun 1.07 | KEGG:05235 | PD-L1 expression and PD-1 checkpoint pathway in cancer 4.89E-02
ENSMUSG00000053436.15 | Mapk14 -1.10 | KEGG:05235 | PD-L1 expression and PD-1 checkpoint pathway in cancer 4.89E-02
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ANEXO A — NORMAS DA REVISTA PLOS NEGLECTED TROPICAL
DISEASES

Manuscript Organization

Title: Include a full title and a short title for the manuscript.

Full title - 250 characters - Specific, descriptive, concise, and comprehensible to
readers outside the field.

Short title - 70 characters - State the topic of the study

Titles should be written in sentence case (only the first word of the text, proper nouns,
and genus names are capitalized). Avoid specialist abbreviations if possible. For
clinical trials, systematic reviews, or meta-analyses, the subtitle should include the

study design.

Author names and affiliations:
Enter author names on the title page of the manuscript and in the online submission
system.
On the title page, write author names in the following order:

- First name (or initials, if used)

- Middle name (or initials, if used)

- Last name (surname, family name)
Each author on the list must have an affiliation. The affiliation includes department,
university, or organizational affiliation and its location, including city, state/province (if
applicable), and country. Authors have the option to include a current address in
addition to the address of their affiliation at the time of the study. The current address
should be listed in the byline and clearly labeled “current address.” At a minimum, the
address must include the author’s current institution, city, and country.
If an author has multiple affiliations, enter all affiliations on the title page only. In the
submission system, enter only the preferred or primary affiliation. Author affiliations will
be listed in the typeset PDF article in the same order that authors are listed in the

submission.



122

Corresponding author

The submitting author is automatically designated as the corresponding author in the
submission system. The corresponding author is the primary contact for the journal
office and the only author able to view or change the manuscript while it is under
editorial consideration.

The corresponding author role may be transferred to another coauthor. However, note
that transferring the corresponding author role also transfers access to the manuscript.
(To designate a new corresponding author while the manuscript is still under
consideration, watch the video tutorial below.)

Only one corresponding author can be designated in the submission system, but this
does not restrict the number of corresponding authors that may be listed on the article
in the event of publication. Whoever is designated as a corresponding author on the
title page of the manuscript file will be listed as such upon publication. Include an email

address for each corresponding author listed on the title page of the manuscript.

Abstract

The Abstract comes after the title page in the manuscript file. The abstract text is
also entered in a separate field in the submission system.

The Abstract should be succinct; it must not exceed 250-300 words. Authors should
mention the techniques used without going into methodological detail and
summarize the most important results with important numerical results given. Do not

include any citations. Avoid specialist abbreviations.

Author Summary

We ask that all authors of research articles include a 150-200 word non-technical
summary of the work, immediately following the Abstract. Subject to editorial review
and author revision, this short text is published with all research articles as a
highlighted text box.

Distinct from the scientific abstract, the Author Summary should highlight where the
work fits in a broader context of life science knowledge and why these findings are
important to an audience that includes both scientists and non-scientists. Ideally

aimed to a level of understanding of an undergraduate student, the significance of
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the work should be presented simply, objectively, and without exaggeration.

Authors should avoid the use of acronyms and complex scientific terms and write
the author summary using the first-person voice. Authors may benefit from consulting
with a science writer or press officer to ensure that they effectively communicate their

findings to a general audience.

Introduction

The introduction should put the focus of the manuscript into a broader context. As
you compose the Introduction, think of readers who are not experts in this field.
Include a brief review of the key literature. If there are relevant controversies or
disagreements in the field, they should be mentioned so that a non-expert reader
can delve into these issues further. The Introduction should conclude with a brief
statement of the overall aim of the experiments and a comment about whether that

aim was achieved.

Methods

This section should provide enough detail for reproduction of the findings. Protocols
for new methods should be included, but well-established protocols may simply be
referenced. Detailed methodology or supporting information relevant to the

methodology can be published on our web site.

Results

The Results section should include all relevant positive and negative findings. The
section may be divided into subsections, each with a concise subheading. The
Results section should be written in past tense.

PLOS journals require authors to make all data underlying the findings described in
their manuscript fully available without restriction, with rare exception.

Large data sets, including raw data, may be deposited in an appropriate public
repository. See our list of recommended repositories.

For smaller data sets and certain data types, authors may provide their data within
supporting information files accompanying the manuscript. Authors should take care

to maximize the accessibility and reusability of the data by selecting a file format
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from which data can be efficiently extracted (for example, spreadsheets or flat files

should be provided rather than PDFs when providing tabulated data).

Discussion

The Discussion should be concise and tightly argued. It should start with a brief
summary of the main findings. It should include paragraphs on the generalizability,
clinical relevance, strengths, and limitations of your study.

You may wish to discuss the following points also:

How do the conclusions affect the existing knowledge in the field?

How can future research build on these observations and what are the key

experiments that must be done?

Acknowledgments

Those who contributed to the work but do not meet our authorship criteria should be
listed in the Acknowledgments with a description of the contribution.

Authors are responsible for ensuring that anyone named in the Acknowledgments

agrees to be named.

References

Any and all available works can be cited in the reference list. Acceptable sources
include:

Published or accepted manuscripts

Manuscripts on preprint servers, providing the manuscript has a citable DOI or arXiv
URL.

Do not cite the following sources in the reference list:

Unavailable and unpublished work, including manuscripts that have been submitted
but not yet accepted (e.g., “unpublished work,” “data not shown”). Instead, include
those data as supplementary material or deposit the data in a publicly available
database.

Personal communications (these should be supported by a letter from the relevant
authors but not included in the reference list)

Submitted research should not rely upon retracted research. You should avoid citing
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retracted articles unless you need to discuss retracted work to provide historical
context for your submitted research. If it is necessary to discuss retracted work, state
the article’s retracted status in your article’s text and reference list.

Ensure that your reference list includes full and current bibliography details for every
cited work at the time of your article’s submission (and publication, if accepted). If
cited work is corrected, retracted, or marked with an expression of concern before
your article is published, and if you feel it is appropriate to cite the work even in light
of the post-publication notice, include in your manuscript citations and full references
for both the affected article and the post-publication notice. Email the journal office if
you have questions.

References are listed at the end of the manuscript and numbered in the order that
they appear in the text. In the text, cite the reference number in square brackets
(e.g., “We used the techniques developed by our colleagues [19] to analyze the
data”). PLOS uses the numbered citation (citation-sequence) method and first six
authors, et al.

Format:

Hou WR, Hou YL, Wu GF, Song Y, Su XL, Sun B, et al. cDNA, genomic sequence
cloning and overexpression of ribosomal protein gene L9 (rpL9) of the giant panda
(Ailuropoda melanoleuca). Genet Mol Res. 2011;10: 1576-1588.

Devaraju P, Gulati R, Antony PT, Mithun CB, Negi VS. Susceptibility to SLE in South
Indian Tamils may be influenced by genetic selection pressure on TLR2 and TLR9
genes. Mol Immunol. 2014 Nov 22. pii: S0161-5890(14)00313-7. doi:
10.1016/j.molimm.2014.11.005.

Note: A DOI number for the full-text article is acceptable as an alternative to or in
addition to traditional volume and page numbers. When providing a DOI, adhere to
the format in the example above with both the label and full DOI included at the end
of the reference (doi: 10.1016/j.molimm.2014.11.005). Do not provide a shortened
DOI or the URL.

Figures and Tables
Figures:
You can include figures in the main manuscript file at initial submission. If the

manuscript reaches the revise stage, prepare and submit each figure as an individual
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file.

Figure captions:

Insert figure captions in manuscript text, immediately following the paragraph where
the figure is first cited (read order). Don’t include captions as part of the figure files
themselves or submit them in a separate document.

At a minimum, include the following in your figure captions:

A figure label with Arabic numerals, and “Figure” abbreviated to “Fig” (e.g. Fig 1, Fig
2, Fig 3, etc). Match the label of your figure with the name of the file uploaded at
submission (e.g. a figure citation of “Fig 1” must refer to a figure file named “Fig1.tif").
Tables:

Cite tables in ascending numeric order upon first appearance in the manuscript file.
Place each table in your manuscript file directly after the paragraph in which it is first
cited (read order). Do not submit your tables in separate files.

Tables require a label (e.g., “Table 1”) and brief descriptive title to be placed above
the table. Place legends, footnotes, and other text below the table



