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Abstract: Obliterative bronchiolitis (OB) is characterized by sub-epithelial inflammatory and fibrotic narrowing of the
bronchioles, and it is the predominant factor limiting long-term survival after lung transplantation. To explore mo-
lecular mechanism of OB, we investigated the interaction of transcription factor (TF), microRNA, long noncoding RNA
(IncRNA), and gene expression in the mice model of OB by integrated analysis of TF array, miRNA microarray, and
IncRNA and mRNA microarray. After 28 days of orthotopic tracheal transplantation in mice, 42 TFs were significantly
up-regulated in allogeneic graft compared to syngeneic graft; 62 miRNAs including miR-376-5p were up-regulated
and 17 miRNAs including miR-338-3p were down-regulated over 2-fold; 137 mRNAs were down-regulated and 129
mRNAs were up-regulated over 2-fold; 234 IncRNAs were up-regulated and 212 IncRNAs were down-regulated over
2-fold in the allogeneic model compared to that in the syngeneic control group. We further analyzed potential inter-
action between TFs, miRNAs, IncRNAs and target genes by different algorithms. Four differentially expressed TFs
(Myc/Max, FOX01, FOXM1, and SMAD) were predicted to regulate 3 different miRNAs, 17 mRNAs, and 16 IncRNAs.
These findings suggest that modulation of altered transcription factors such as Myc/Max and FOXO1, and miRNAs
such as miR-376-5p and miR-338-3p may become a preventive or therapeutic targets in the chronic lung allograft
dysfunction.
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Introduction injury and cicatrix formation, which lead to air-

way fibrosis and disappearance of small air-

Lung transplantation is the definitive therapy
for many end-stage pulmonary disorders su-
ch as interstitial fibrosis and COPD [1, 2].
Compared with other solid organ transplanta-
tions, the operation and preservation of donor
techniques have been developed and the result
is satisfactory in short-term [2, 3]. However,
long-term results are still not compelling and
the major death reason is largely due to oblit-
erative bronchiolitis (OB), which is considered
as chronic rejection presenting as a progres-
sive decline in FEV1 [4] and the loss of allograft
function. Chronic rejection, now known as
chronic lung allograft dysfunction (CLAD) can
be represented by different histological pat-
terns with OB being the most common.
Pathological feature of OB is characterized with
luminal obliteration, bronchiolar epithelial cell

ways. While a peri-bronchiolar or peri-vascular
infiltration of leukocytes and lymphocytes is
considered as initial pathogenesis of OB, little
is known about its cellular and molecular
pathogenesis.

An increased expression of many proteins is
believed to be involved in the complex immune
response and inflammatory response in OB [1].
Expression of these proteins such as cyto-
kines, inflammatory enzymes, receptors and
adhesion molecules, is mainly regulated by
gene transcription through an activation or
inactivation of certain transcription factors
(TFs), the DNA-binding proteins. The regulatory
mechanism of gene expression and protein
synthesis is coordinated and interactive re-
gulation, including transcription factors, short
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noncoding RNAs (miRNAs) and long noncoding
RNAs (IncRNAs) [5]. Better understanding inter-
active regulation of these proteins and RNAs is
crucial to explore the pathogenesis of many
immune disorders including obliterative bron-
chiolitis. Thus, the current study is designed to
explore pathogenesis of obliterative bronchi-
olitis through analyze interaction network
between TF, miRNA, IncRNA and their target
gens. To accomplish this, allogeneic orthotopic
tracheal transplantation in mice, a known ani-
mal model of obliterative bronchiolitis, was per-
formed and used to accomplish the aims of the
current study [6, 7]. Specifically, expression of
transcription factor, miRNA, IncRNA, and mRNA
was profiled in the lung tissues of the animal
models 28 days after orthotopic tracheal trans-
plantation. Interactive regulation of TFs, miR-
NAs, and IncRNAs on gene expression was then
analyzed using freely available online tools.

Materials and methods
Animals

Specific pathogen-free, female C57BL/6 (H-2b)
mice and Balb/C (H-2d) mice (Tianjin Medical
University Laboratory), weighing 20-24 g, were
used. All animals were housed in a specific
pathogen-free facility (Tianjin Medical Uni-
versity, Tianjin, China) and had access to water
and food. All animal studies were performed in
compliance with the Principles of Laboratory
animal care (NIH publication Vol 25, No. 28
revised 1996) and the Tianjin Medical University
Animal Care and Use Committee Guidelines.
Tracheas from C57BL/6 mice were implanted
into Balb/c mice (allogeneic) or C57BL/6 mice
(syngeneic). Each donor tracheal graft was
orthotopically implanted. Total 8 pairs of ani-
mals in each group were transplanted. Grafts
were harvested on day 28 after transplantation
and used for histological analysis, and expres-
sion analysis of transcription factors, miRNAs
and LncRNAs.

Histology

Recipient mice were euthanized by CO, and the
grafts were harvested on day 28. Tracheal
grafts were cut into longitudinal sections for
hematoxylin and eosin (H&E) staining. Each
graft segment for H&E staining was fixed in 4%
formalin at room temperature for 24 h followed
by embedding in paraffin, cutting into 4-um
sections and then staining with H&E.
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Preparation of RNA extraction from the tissues

After 28 days of allogeneic or syngeneic trans-
plantation, trachea grafts were harvested from
CO, euthanized mice. The tissues were immedi-
ately washed using 0.9% NaCl (RNase-free),
quickly dipped into RNase Inhibitor (Epicentre,
USA) following the manufacturer’s instructions,
and were stored at -80°C for further RNA
extraction.

Transcription factor array analysis

Nuclear proteins were extracted using a com-
mercial Kit (Panomics Nuclear Extraction Kit,
Cat#: K266. Redwood City, CA) following the
manufacturer’s instruction. Protein concentra-
tion of nuclear extract was determined using
bicinchoninic acid protein assay kit (Pierce,
Rockford, IL). Transcription factor array analysis
was performed and activity of 345 transcrip-
tion factors was analyzed using a transcription
factor pathfinder array (Panomics TranSignal
kit, Redwood City, CA). To highlight TFs that
characterize each group, a per-gene on median
normalization was performed, which normal-
ized the expression of every TF on its median
among samples using saved data in an Excel
spreadsheet and calculating the ratio of the
data collected from the images. Any spots with
a two-fold increase or decrease are considered
as significant.

MicroRNA isolation and microarray analysis

Total RNA was extracted using TRIzol (Life
Technology, Grand Island, NY) and purified
using miRNeasy mini kit (QIAGEN China,
Shanghai, China) following manufacturer’s
instructions. After RNA quantification with a
NanoDrop 1000, the samples were labeled
using Hy3/Hy5 Power labeling kit and hybrid-
ized on the mMIRCURY™ LNA Array (v.18.0)
(Exigon, Denmark) following the manufacture’s
instruction, which contains 3100 capture
probes, covering all human, mouse, and rat
miRNAs annotated in miRBase 18.0. After
washing, the hybridized slides were scanned
using Axon GenePix 4000B microarray scanner
(Molecular Device, Sunnyvale, CA).

Scanned images were then imported into
GenePix Pro 6.0 software (Axon) for grid align-
ment and data extraction. Replicated miRNAs
were averaged and miRNAs with intensity 230
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were chosen for calculating normalization fac-
tor. Expressed data were normalized using the
Median normalization. After normalization, dif-
ferentially expressed miRNAs were identified
through Fold Change filtering. Finally, hierarchi-
cal clustering was performed to identify distin-
guishable miRNA expression.

LncRNA microarray analysis

Total RNA from each sample was extracted
using TRIzol (Life Technology, Grand Island, NY)
and quantified using the NanoDrop ND-1000.
RNA integrity was then assessed using stan-
dard denaturing agarose gel electrophoresis.
For microarray analysis, Agilent Array platform
(Agilent Technologies, Santa Clara, CA) was
employed following the manufacturer’s stan-
dard protocols with minor modifications. Briefly,
MmRNA was purified from total RNA by remo-
val of rRNA (mMRNA-ONLY™ Eukaryotic mRNA
Isolation Kit, Epicentre). Then, each sample
was amplified and transcribed into fluorescent
cRNA along the entire length of the transcripts
without 3’ bias utilizing a random priming meth-
od. The labeled cRNAs were hybridized onto the
Mouse LncRNA Array v2.0 (8x60K, Arraystar,
Rockville, MD), which can detect 31,423
LncRNAs and 25,376 coding transcripts. After
washing, the arrays were scanned by the Agilent
Scanner G2505C.

Agilent Feature Extraction software (version
11.0.1.1) was used to analyze the acquired
array images. Quantile normalization and sub-
sequent data processing were performed using
the GeneSpring GX v12.0 software package
(Agilent Technologies, Santa Clara, CA). After
quantile normalization of the raw data, LncRNAs
and mRNA that at least 1 out of 2 samples have
flags in Present or Marginal (“All Targets Value”)
were chosen for further data analysis. Di-
fferentially expressed LncRNAs and mRNAs
between two samples were identified through
Fold Change filtering. The threshold is Fold
Change >2.0.

Bioinformatics analysis

Association of miRNA and gene expression:
Target gene prediction was identified through
the following three software from indicated
websites: PicTar 2005: http://pictar.mdc-berlin.
de/cgi-bin/PicTar_vertebrate.cgi; miRanda v5:
http://www.ebi.ac.uk/enright-srv/microcosm/
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htdocs/targets/v5/; TargetScan 6.2: http://
www.targetscan.org/.

The result was considered reliable if a predict-
ed target was identified by at least two of the
aforementioned software. The identified tar-
gets were then intersected with mRNAs that
significantly altered in expression.

Association of TF, miRNA and IncRNA expres-
sion: Databases of starBase (v2.0), TransmiR,
TRED, ITFP (Integrated Transcription Factor
Platform) and TFe (Transcription Factor encylo-
pedia) were used to analyze potential associa-
tion between TF level and expression of miR-
NAs or IncRNAs. Cytoscape software (http://
www.cytoscape.org) was then used to analyze
and obtain the ultimate network graph of gene
regulation by miRNAs or IncRNAs.

Results
Histological studies

On day 28 of post-transplantation, a mid-por-
tion of the tracheal graft was harvested to
determine histological features. In the synge-
neic graft group, none of syngeneic allograft
animals had obliterative bronchilolitis (OB)-like
airway disease, that is, normal luminal ciliated
mucosa and without evidence of cellular infil-
trate or edema. In the allogeneic allograft
group, in contrast, 8 of 8 (100%) allogeneic
orthotopic trachea transplanted animals suf-
fered from OB-like airway disease character-
ized by edema and lymphocyte infiltration into
the airway wall, and >30% luminal obliteration,
although severity of the OB-like features was
variable in each animal. Lymphocytic inflamma-
tion of trachea and epithelial ulcerations were
noted in the allografts after the allogeneic
transplant. In addition, mononuclear cell infil-
tration was also seen within the host tracheal
segments adjacent to the graft. During the 28
days of observation, aforementioned pathologi-
cal alterations of the allografts progressive-
ly developed into obliterative airway disease
characterized by formation of granulation tis-
sue within the airway lumen with spindle-shape
cells, matrix deposition, and inflammatory cells
(Figure 1).

Findings of protein/DNA array

Status of TF activation in bronchus of allogene-
ic grafts was compared to that of syngeneic
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Figure 1. Obliterative bronchiolitis-like features following allogeneic orthotopic tracheal transplantation. After 28
days of syngeneic (A) or allogeneic (B) orthotopic tracheal transplantation, the allograft tissues were harvested and
processed for H&E staining as described in the method. Data presented was one representative of 8 pairs synge-

neic and 8 pairs of allogeneic transplantation.

control mice. After 28 days of transplantation,
of the 345 tested TFs, 42 TFs were significantly
up-regulated in the allogeneic group compared
to the syngeneic group (Table 1). Of the signifi-
cantly up-regulated 42 TFs, 7 TFs were associ-
ated with immune function, 20 TFs were asso-
ciated with cell proliferation, apoptosis, differ-
entiation or organ formation, and the rest 15
transcription factors or cis-elements were
unclear function.

Findings of miRNA microarray analysis

All murine miRNAs annotated in miRBase 18.0
as well as all viral miRNAs related to mouse
were analyzed in both allogeneic and syngeneic
graft groups. It was found that 62 miRNAs were
up-regulated and 17 miRNAs were down-regu-
lated in the tissues of OB compared to that of
syngeneic control group (Table S1). Interestingly,
of those significantly up- or down-regulated
miRNAs, miR-302C-3p, miR-338-3p, miR-205-
5p, miR-302a-3p, miR-124-3p, and miR-690
are associated with innate or adaptive immune
function, and miR-376¢-5p is known to be
involved in idiopathic pulmonary fibrosis th-
rough regulating epithelial-mesenchymal tran-
sition.

Findings of IncRNA microarray analysis

As shown in Table S2, 234 IncRNAs were up-
regulated, while 212 IncRNAs were down-regu-
lated in the animals with OB-like pathological
features compared to the animals without
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OB-like change. In addition, 137 mRNAs were
down-regulated, while 129 mRNAs up-regulat-
ed in the animals with OB-like alteration com-
pared to the animals received syngeneic graft
(Table S3).

Potential biological effect of altered miRNA on
gene expression

As described above in 3.3, total 79 miRNAs
were up-regulated (62 miRNAs) or down-regu-
lated (16 miRNAs). In order to further study
potential biological effect of these miRNAs,
predicted target genes for these miRANs was
analyzed using three different online programs
(PicTar 2005; miRandav5b; and TargetScan 5.1).
As shown in Table S4, of the 79 miRNAs, 9 miR-
NAs (miR-883b-5p, miR-709, miR-675-5p, miR-
446f-3p, miR-446e-5p, miR-446a-3p, miR-
151-5p, miR-690, and miR-338-3p) were found
specifically targeting multiple genes, which was
confirmed by both miRanda and Targetscan
programs. Of them, miR-151-5p, miR-690, and
miR-338-3p have been reported to be involv-
ed in regulating innate or adaptive immune
function.

Potential interaction network of TFs, miRNAs,
IncRNAs and mRNAs

In order to further study whether altered miR-
NAs and IncRNAs were regulated by the tran-
scription factors identified in the current study,
online available programs including starBase
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Table 1. Altered expression of transcription factors in obliterative bronchiolitis (OB)

Transcription factor Description Fold change
Immune function
CD28RC, NF-IL2B T-cell accessory molecule CD28 92.5
AAF An IFN-gamma-regulated DNA-binding factor 46.1
XBP1, X2BP X-box-binding protein 1 46.0
LR1 LR1 is a regulator of immunoglobulin class switch recombination in B lymphocytes 324
IRF-1, IRF-2 Interferon regulatory factor 1/2 binding element 27.7
lkaros Ikaros protein (zinc-finger protein) 15.2
RORE RAR-related orphan receptor 7.3
Cell proliferation and differentiation
Smad SBE MADH: MAD, mothers against decapentaplegic homolog 1234.3
Myc/Max Myc-associated factor X 866.4
FKHR Forkhead box O1A (rhabdomyosarcoma) human 460.0
CBFB CCAAT-binding factor 441
HOXA4 Chox-1.4; Chox1.4; Hox-1.4 (mouse) 39.8
NRF-1 Nuclear respiratory factor 1 23.8
myc-PRF A transcriptional repressor of c-myc 20.4
LF-B2 Liver-specific factors 19.8
CdxA/NKX2 Caudal-type homeodomain protein/ cardiac-specific homeo box 19.1
C/EBPa/g CCAAT/enhancer binding protein alpha, gamma 16.9
Pax2 Paired box gene 2 (gene5/gene8) 14.1
HLF Hepatic leukemia factor 13.9
LF-A1 (2) Liver-specific transcription factor 13.5
GATAL (2) 11.9
CBF Mouse CCAAT-binding factor, CP1 (human, rat); NF-Y 10.0
AFP1 Alpha-fetoprotein 9.8
TGT3 TTF-1 (Thyroid Transcription Factor 1) binding element 7.0
WAP BP Whey acidic protein 6.5
AP3 Activator protein 3 6.4
IL-6 RE-BP Interleukin-6 response element binding protein 12.4
Unknown function
DEI Rat DE1 element from albumin gene 38.6
ZNF174 Zinc-finger protein 174 20.9
EIf-1 E74-like factor 1, a novel Ets family member 20.0
SIF3 S| promoter 3 18.1
Freac-2 (1) Forkhead box F2 (mouse) 13.1
Freac-7 Forkhead box L1 12.8
PO-B Stimulatory factor, binds at -15 in proopiomelanocortin (POMC) gene 11.9
HNF-3 (a, b, g) Hepatocyte nuclear factor 3 (a, b, g) 11.0
Myc-CF1 Common factor 1; CF1 10.6
SIF1 Sucrase-isomaltase (Sl) is an enterocyte-specific gene 9.0
Pur-1 MYC-associated zinc finger protein (purine-binding transcription factor) 8.6
GKLF Gut-enriched krueppel-like factor; EZF; Epithelial zinc-finger 8.3
PUR Pur factor 6.2
SPERM1 A pou domain gene transiently expressed prior to meiosis | in the male germ cell 6.0
GBF1/2/3/HY5 G-box binding factor 1 5.0
(v2.0), TransmiR, TRED, ITFP (Integrated Trans- Discussion

cription Factor Platform) and TFe (Transcription

Factor encylopedia) were used. It was found
that total of 3 miRNAs, 16 IncRNAs, and 17
MRNAs might be modulated by the following 4
transcription factors: Myc/Max, FOX01, FOXM1,
and SMAD (Figure 2).
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In the present study, using integrated analysis
of protein/DNA array, miRNA microarray and
IncRNA microarray, we have investigated altera-
tion of transcription factors, miRNAs, IncRNAs
and their interaction in regulating gene expres-
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Figure 2. Predicted interaction network of transcription factors, miRNAs, In-
cRNAs and mRNAs in the development of obliterative bronchiolitis after al-

logeneic lung transplantation.

sion in the airway tissues of allogeneic and syn-
geneic orthotopic tracheal transplantation, a
well-known animal model of obliterative bron-
chiolitis. Compared to the syngeneic graft
orthotopic trachea transplant, allogeneic graft
transplant animals developed obliterative bron-
chiolitis in all 8 pairs of animals as evidenced
by histological features of edema and lympho-
cyte infiltration into the airway wall, and >30%
luminal obliteration. Compared to non-OB-like
animal tissues, 42 TFs were significantly up-
regulated and 79 miRNAs, 276 mRNA, and 446
INcRNAs were up- or down-regulated in the
mice developed with OB after allogeneic tra-
cheal transplantation. Furthermore, 9 of 79 sig-
nificantly altered miRNAs were identified to tar-
get multiple genes as predicted by two different
computer programs. Integrated analysis of
interaction network of those altered TFs, miR-
NAs, IncRNAs and mRNAs indicated that 4 TFs
(Myc/Mx, FOX01, FOXM1, and SMAD) likely
modulate 3 miRNAs, 16 IncRNAs and 17
MRNAs.

Despite significant advances in lung transplan-
tation, long-term survival rate of lung transplan-
tation recipients has not been dramatically
improved [8]. Chronic lung allograft dysfunc-
tion, in particular obliterative bronchiolitis, is
the primary limiting factor [8]. While innate
and adaptive immune response to the trans-
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planted graft plays an im-

portant role in the develop-

ment of obliterative bronchiol-

itis [1], pathogenesis of OB is

not fully defined. Thus, in the

9‘?@*" current study, an animal

model of OB was established

oS by allogeneic and orthoto-

n.“ pic tracheal transplantation,

which was characterized by

foup edema, lymphocyte infiltra-

tion into airway walls and over

"@“ 30% luminal obliteration. A

@ comprehensive analysis of

transcription factor pathways

associated with miRNA and

IncRNA in OB after syngeneic

or allogeneic and orthotopic

tracheal transplantation was

then further conducted in the

airway tissues of the animal
models.

Transcription factors have been implicated in
human disease such as cancer and inflamma-
tion, and it represent one of the most powerful
drug development targets [9, 10]. Thus, main
focus of this study was not only to compare
expression of TFs between OB-like animal and
control group, but also to screen potential tran-
scription factors that regulate expression of
miRNA or IncRNA, and to identify their potential
target genes. By protein/DNA binding array
analysis, of the 345 tested transcription fac-
tors, 42 TFs were significantly up-regulated in
the animals with OB-like alteration. Furthermore,
of the 42 significantly altered TFs, 7 TFs were
associated with immune function and 20 TFs
were associated with cell proliferation, apopto-
sis, differentiation or organ formation, suggest-
ing aberrantimmune response and cellular dys-
function in proliferation and differentiation may
contribute to the development of OB. In addi-
tion, the following 4 TFs, Myc/Max, FOXO01,
FOXM1, and SMAD, seemed to modulate miR-
NAs, IncRNAs or mRNA expression.

Myc, which heterodimerizes with Max (Myc/
Max) regulates a large number of genes includ-
ing genes involved in ribosome biogenesis, and
control cancer progression through the cell
cycle and cell growth in somatic cells [11]. The
Myc/Max heterodimer binds to the DNA
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sequence CACGTG (E box element) and acti-
vates transcription through transactivation
domain of Myc, and by which mechanism, Myc/
Max regulates growth arrest, differentiation,
and cell survival [12]. The current study demon-
strated that Myc/Max was up-regulated in OB
animals and it seemed to regulate multiple
mMiRNAs and IncRNAs, suggesting Myc/Max
may play an important role in the development
of OB in the animal models following allogeneic
and orthotopic tracheal transplantation.

FKHR (FOX01) is a member of forkhead tran-
scription factor family, which is characterized
by the presence of highly conserved, monomer-
ic DNA-binding domain. FOXO members may
play a decisive role in the life and death of
immune cells. In response to stimuli such as
stress, Forkhead transcription factors translo-
cate into the nucleus and up-regulate a series
of target genes, thereby promoting cell cycle
arrest, stress resistance, or apoptosis [10]. In
allogeneic allograft-induced OB, FOXO proteins
may translate environmental stimuli into chang-
es in gene expression, and by which mecha-
nism, it may lead to the progression of OB.

Forkhead Box M1 (FOXM1) is transcription fac-
tor, which regulates gene expression through-
out embryonic and fetal development as well as
during adult tissue homeostasis and repair [6,
13, 14]. Mouse genetic deletion studies have
revealed that FOXM1 plays a critical role in the
formation of respiratory epithelium during ini-
tial stages of lung development, whereby dele-
tion of foxm1 gene impairs lung maturation and
results in respiratory failure after birth [15].
Conversely, expression of a constitutively active
form of FOXM1 in the lung epithelium causes
epithelial hyperplasia, and inhibits both lung
sacculation and expression of the type Il epi-
thelial cell marker [15]. In addition, FOXM1 is a
key regulator of EMT during adult lung tissue
repair [13, 14, 16], which is engaged in wound
healing, organ fibrosis and metastasis of can-
cer progression. In the current study, we have
demonstrated that FOXM1 was significantly up-
regulated and it seemed to modulate cell cycle-
associated proteins. Therefore, abnormal ex-
pression of FOXM1 may be caused by stimuli of
allogeneic transplantation, and subsequently
lead to OB through interfering the reparation
and homeostasis of lung.
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SMAD is an important signal transduction pro-
tein in the classic signaling of TGF- families.
TGF-B is a transforming growth factor secreted
by numerous cell types to regulate fibroblast
proliferation, differentiation, migration and syn-
thesis of extra-cellular matrix. Activation of
TGF-8/SMAD signal pathway in airway cells, in
particular fibroblasts, leads to fibrotic tissue
formation [17, 18]. Consistently, TGF-B1 up-reg-
ulation and Smad3 activation have been
noticed in obliterative bronchiolitis [17, 19, 20].
Thus, up-regulation and activation of SMAD
protein in allogeneic lung transplantation may
contribute to the fibrotic tissue formation after
transplantation. Interestingly, SMAD is one of
the 4 TFs that significantly up-regulated in the
animals with OB-like alteration in the current
study.

In addition to transcription factor array, profiling
of miRNAs and IncRNAs were also performed in
that these non-coding RNAs play an important
role in controlling post-transcriptional protein
synthesis. MiRNAs are 21-23 nucleotide RNA
molecules that regulate the stability or transla-
tional efficiency of target messenger RNAs. The
regulation of miRNA is important in develop-
ment and in many normal biological processes
such as cellular differentiation, proliferation
and apoptosis. MiRNA has also been implicat-
ed in cancer, cardiovascular diseases, and
immune function [21-23]. In this study, 62 miR-
NAs were significantly up-regulated while 17
miRNAs were dramatically down-regulated in
the animals with OB compared to control ani-
mals, suggesting miRNAs may contribute to the
pathogenesis of chronic lung allograft dysfunc-
tion. Interestingly, limited number of publica-
tions has been reported on the role of miRNA in
the pathogenesis of OB. Here, we report that
miRNAs that associated with innate or adaptive
immune regulation, including miR-302C-3p,
miR-338-3p, MiR-205-5p, miR-302a-3p, miR-
124-3p, and miR-690, are significantly altered
in OB animals, and that miR-376¢-5p, a miRNA
known to be involved in idiopathic pulmonary
fibrosis through regulating epithelial-mesen-
chymal transition [24], are significantly up-regu-
lated in OB animals. These findings suggest
dynamic alteration of miRNAs such as miR-
376¢c-5p may play an important role in the
development of chronic lung allograft dys-
function.
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Long non-coding RNAs (IncRNA) are transcribed
RNA molecules greater than 200 nucleotides in
length and do not appear to have any protein-
coding potential [25]. LncRNAs are emerging as
important regulatory factors in mammalian
genomics. LncRNAs are pervasively transcribed
and believed to be critical regulators of the
epigenome [13]. New evidence is indicating
that IncRNAs are associated with enhancer
regions and that such non-coding transcription
correlate with the increased activity of the
neighboring genes. In the current study, there-
fore, expression pattern of IncRNAs in animals
with or without OB were also assessed.
Intriguingly, 234 IncRNAs were significantly up-
regulated while 212 IncRNAs were down-regu-
lated in the animals with OB compared to the
control animals. While 9 of the 234 up-regulat-
ed IncRNAs and 7 of 212 down-regulated
INcRNAs may be controlled by Myc/Max or
FOXOX1 (Figure 2), potential biological activi-
ties of these IncRNAs remains to be further
determined.

Taken together, using allogeneic orthotopic tra-
cheal transplantation-induced animal models
of OB, expression profiling of transcription fac-
tors, miRNAs, IncRNAs and mRNAs in oblitera-
tive bronchiolitis was analyzed in the current
study. It was found that 42 TFs were significant-
ly up-regluated in the animals with OB, and that
transcription factors such as Myc/Max, FOXO1,
FOXM1, and SMAD may play important roles in
the pathogenesis of OB through regulating
downstream mMiRNAs, INncCRNAs or mRNAs. In
addition, 62 miRNAs including miR-376c¢-5p
were significantly up-regulated, while 17 miRNA
including miR-338-3p were remarkably down-
regulated in the OB animals compared to con-
trol animals. These findings suggest that modu-
lation of altered transcription factors such as
Myc/Max and FOXO1, and miRNAs such as
miR- MmiR-376¢-5p and miR-338-3 may become
a preventive or therapeutic goal in the chronic
lung allograft dysfunction.
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Table S1. Altered expression of miRNAs in OB

Down-regulated >2-fold

Up-regulated >2-fold

Name Fold change Name Fold change
mmu-miR-1912-5p 0.1 mmu-miR-5616-5p 4.9
mmu-miR-363-5p 0.2 mmu-miR-3103-3p 4.9
mmu-miR-302¢c-3p 0.3 mmu-miR-376¢-5p 4.3
mmu-miR-134-5p 0.3 mmu-miR-1947-3p 4.3
mmu-miR-20b-5p 0.4 mmu-miR-485-3p 3.7
mmu-miR-3103-5p 0.4 mmu-miR-1843b-3p 3.7
mmu-miR-27a-3p 0.4 mmu-miR-491-5p 3.5
mmu-miR-338-3p 0.4 mmu-miR-1943-3p 3.5
mmu-miR-92a-2-5p 0.4 mmu-miR-677-3p 3.4
mmu-miR-670-5p 0.4 mmu-miR-467¢g 3.3
mmu-let-7f-5p 0.4 mmu-miR-872-3p 3.1
mmu-miR-1964-5p 0.5 mmu-miR-3961 3.1
mmu-miR-98-5p 0.5 mmu-miR-320-5p 3.0
mmu-let-7a-5p 0.5 mmu-miR-1903 3.0
mmu-miR-19b-3p 0.5 mmu-miR-483-3p 3.0
mmu-miR-3064-3p 0.5 mmu-miR-5116 3.0
mmu-miR-467b-5p 0.5 mmu-miR-290a-3p 3.0
mmu-miR-883b-5p 3.0
mmu-miR-3572-3p 2.8
mmu-miR-1971 2.8
mmu-miR-3076-3p 2.8
mmu-miR-302a-3p 2.8
mmu-miR-21a-3p 2.7
mmu-miR-451a 2.7
mmu-miR-466d-3p 2.7
mmu-miR-1224-3p 2.7
mmu-miR-185-3p 2.7
mghv-miR-M1-2-3p 2.6
mmu-miR-709 2.5
mmu-miR-675-5p 2.5
mmu-miR-669n 2.5
mmu-miR-124-3p 2.5
mmu-miR-3062-3p 2.5
mghv-miR-M1-6-5p 2.4
mmu-miR-3544-3p 2.4
mmu-miR-183-3p 2.4
mmu-miR-669i 2.4
mmu-miR-3473b 2.4
mmu-miR-3474 2.3
mmu-miR-3100-3p 2.3
mmu-miR-592-3p 2.3
mmu-miR-466f-3p 2.3
mmu-let-7e-5p 2.3
mmu-miR-503-5p 2.3
mmu-miR-3081-3p 2.2
mmu-miR-3963 2.2
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mmu-miR-466e-5p 2.2
mmu-miR-300-5p 2.2
mmu-miR-466a-3p 2.2
mmu-miR-299a-5p 2.2
mmu-miR-1900 2.2
mmu-miR-3072-3p 2.1
mmu-miR-455-3p 2.1
mmu-miR-665-5p 2.1
mmu-miR-151-5p 2.1
mmu-miR-205-5p 2.1
mmu-miR-1952 2.1
mmu-miR-679-3p 2.1
mmu-miR-5100 2.0
mmu-miR-2137 2.0
mmu-miR-690 2.0
mmu-miR-669m-3p 2.0
Table S2. Altered expression of IncRNA in OB
Up-regulated Down-regulated
Probe name Log?2 value Probe name Log2 value
ASMMOPARTAO036416 2.0 ASMM9PARTA025107 -7.0
ASMMOPARTA024948 2.0 ASMM9PARTA038582 -6.0
ASMMO9PARTA021567 2.0 ASMM9PARTA042623 5.7
ASMMOPARTA025492 2.0 ASMMOPARTA028957 5.4
ASMMOYPARTA029723 2.0 ASMMOPARTA026621 5.1
ASMMOPARTA037225 2.0 ASMMO9PARTA025248 -5.0
ASMMOPARTA019741 2.0 ASMM9PARTA025168 -5.0
ASMMOPARTA021119 21 ASMMOPARTA043294 -4.8
ASMMOPARTAO036479 21 ASMM9PARTA033927 -4.8
ASMMO9PARTA043007 2.1 ASMM9PARTA043257 -4.8
ASMMO9PARTA037335 2.1 ASMM9PARTA023153 -4.6
ASMMOYPARTA035331 2.1 ASMMOPARTA026379 -4.5
ASMMO9PARTA043078 2.1 ASMMOPARTA032247 4.3
ASMMOPARTA028889 2.1 ASMMOPARTA036069 -4.3
ASMMO9PARTA030715 2.1 ASMM9PARTAO035673 -4.2
ASMMOPARTA038989 21 ASMM9PARTA040765 -4.0
ASMMOPARTA039734 21 ASMM9PARTA024372 -4.0
ASMMO9PARTA031941 2.1 ASMM9PARTA032898 -39
ASMMO9PARTA033869 2.1 ASMMOPARTA044749 -3.9
ASMMO9PARTA023087 2.1 ASMMOPARTA026084 -3.8
ASMMO9PARTAO36586 2.1 ASMMOPARTA039723 3.7
ASMMOPARTA042746 21 ASMM9PARTA037004 -3.6
ASMMOPARTA038059 21 ASMM9PARTA035112 -3.6
ASMMOPARTA023342 21 ASMM9PARTAO36733 -3.5
ASMMO9PARTAO037806 2.1 ASMM9PARTA030511 3.4
ASMMOPARTA040147 2.1 ASMM9PARTA029954 3.4
ASMMO9PARTA020457 2.2 ASMMOPARTA036573 3.4
ASMMOPARTA042434 2.2 CUST_283_P1426409190 3.4



ASMMOPARTA034673
ASMMOPARTA020282
ASMMOPARTA026504
ASMMOPARTA024570
ASMMOPARTA043805
ASMMOPARTA036329
ASMMOPARTA043841
ASMMOPARTA036804
ASMMOPARTA033353
ASMMOPARTA041381
ASMMOPARTA024955
ASMMOPARTA034571
ASMMOPARTA042248
ASMMOPARTA027356
ASMM9PARTA031318
ASMM9PARTA020133
ASMMOPARTA043059
ASMM9PARTA031958
ASMMOPARTA031754
ASMMOPARTA023175
ASMMOPARTA044274
ASMMOPARTA044283
ASMM9PARTA042103
ASMMOPARTAO43775
ASMM9PARTAO026741

ASMMOPARTA023799
ASMMOPARTA039477
ASMMOPARTA028181
ASMMOPARTA022087
ASMMOPARTA039897
ASMMOPARTAO044712

ASMMOPARTAO35773
ASMM9PARTAO041811
ASMMOPARTA032480
ASMMOPARTA020087
ASMMOPARTA021065
ASMMOPARTA032650
ASMMOPARTA040595
ASMM9PARTA029715

ASMMOPARTA033527
ASMMOPARTA042068
ASMMOPARTA024721
ASMMOPARTA029156
ASMMOPARTA033076
ASMMOPARTA041748

ASMMOPARTA022133
ASMMOPARTA044936
ASMMOPARTA033062
ASMM9PARTA029141
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2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.3
23
2.3
2.3
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.5
2.5
2.5
2.5
2.5
2.5
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.7
2.7
2.7
2.7
2.8
2.9
2.9
2.9

ASMMO9PARTA041030
ASMMOPARTA041534
ASMMOPARTA041284
ASMMOPARTA024608
ASMMOPARTA025450
ASMMOPARTA028148
ASMMOPARTA021956
ASMMOPARTAO026473
ASMM9PARTA036805
ASMM9PARTA026538
ASMMOPARTA038192
ASMMOPARTA040334
ASMMOPARTA036848
ASMMOPARTA027045
ASMMOPARTA033162
ASMMOPARTA038860
ASMMOPARTA040941
ASMMOPARTA021287
ASMMOPARTA042826
ASMMOPARTA028726
ASMMOPARTA044291
ASMMOPARTA039547
ASMMOPARTA032583
ASMM9PARTA031297
ASMMOPARTA036131
ASMMOPARTA021341
ASMMOPARTA042339
ASMMOPARTA027310
ASMMOPARTA025606
ASMMOPARTA034430
ASMMOPARTA033876
ASMMOPARTA025669
ASMMOPARTA020312
ASMM9PARTA033594
ASMMOPARTA022995
ASMMOPARTA035389
ASMMOPARTA025137
ASMMOPARTA036962
ASMMOPARTA043977
ASMM9PARTAO037180
ASMM9PARTA024196
ASMMOPARTA042278
ASMMO9PARTA030610
ASMMOPARTA025166

CUST_292_P1426409190

ASMMOPARTA037958
ASMMOPARTA029999
ASMMOPARTA031932
ASMMOPARTA022709

-3.3
-3.3
-3.3
-3.3
-3.2
-3.2
-3.2
-3.2
-3.2
3.1
3.1
3.1
3.1
3.1
-3.0
-3.0
2.9
-2.9
-2.9
-2.9
-2.9
-2.9
2.9
-2.8
-2.8
-2.8
2.7
2.7
2.7
2.7
2.7
2.7
-2.6
-2.6
2.5
-2.5
-2.5
-2.5
2.5
2.5
2.5
2.5
2.4
2.4
2.4
2.4
2.4
2.4
2.4



ASMMOPARTA038027
ASMM9PARTA035884
ASMM9PARTA038671
ASMM9PARTA034385
ASMMOPARTA024134
ASMMOPARTA041649
ASMMOPARTA044273
ASMMOPARTA021277
ASMMOPARTA020515
ASMM9PARTA043858
ASMM9PARTA037872
ASMMOPARTA044725
ASMMOPARTA035270
ASMMOPARTA026196
ASMM9OPARTA035507
ASMM9OPARTA033335
ASMMOPARTA043789
ASMMO9PARTA041903
ASMMO9PARTA021824
ASMM9PARTA026216
ASMMOPARTA043237
ASMMOPARTA042656
ASMMOPARTA033972
ASMMOPARTA021232
ASMMOPARTA039243
ASMM9PARTA039385
ASMM9PARTA036161
ASMM9PARTA023963
ASMMOPARTA039460
ASMMOPARTA037014
ASMM9PARTA023396
ASMMOPARTA030704
ASMM9OPARTA019895
ASMMO9PARTA043124
ASMMO9PARTA042189
ASMM9PARTA036858
ASMMOPARTA021949
ASMMOPARTA041782
ASMM9PARTA031332
ASMMOPARTA029738
ASMM9PARTA030994
ASMM9OPARTA037880
ASMM9PARTA039503
ASMM9OPARTA024769
ASMM9PARTA030040
ASMMOPARTA023305
ASMMOPARTA021533
ASMM9PARTA029953
ASMMOPARTA021345
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2.9
3.0
3.0
3.0
3.0
3.1
3.2
3.2
3.2
3.3
3.4
3.4
3.4
3.6
3.7
3.7
3.8
3.8
3.9
3.9
3.9
3.9
4.0
4.0
4.0
41
41
4.5
4.5
4.6
4.6
4.6
4.6
4.7
4.8
5.2
5.2
5.3
5.5
5.5
5.6
6.0
6.2
6.4
6.5
6.7
7.0
7.0
7.8

ASMMOPARTA023774
ASMMOPARTA026351
ASMMOPARTA030260
ASMMOPARTA038504
ASMMOPARTA024879
ASMMOPARTA027936
ASMM9PARTA043991
ASMM9PARTAO37271
ASMMOPARTA043628
ASMM9PARTA023003
ASMMOPARTA041729
ASMMOPARTA027174

ASMMOPARTA036286
ASMMOPARTA027530
ASMM9PARTAO27746
ASMM9PARTAO38791
ASMM9PARTAO41642
ASMM9OPARTAO36876
ASMMOPARTA038217
ASMMOPARTA036249
ASMMOPARTA040716
ASMMOPARTA026766
ASMM9PARTA025920
ASMMOPARTA022833
ASMMOPARTA033398
ASMM9PARTA028530
ASMMOPARTA022252
ASMMOPARTA039495
ASMMOPARTA028664
ASMMOPARTA039320
ASMMOPARTA030007
ASMM9PARTA024585
ASMMOPARTA038185
ASMM9PARTAO033651
ASMMOPARTA024310
ASMMOPARTA029905
ASMMOPARTA036539
ASMMOPARTA034057
ASMMOPARTA020363
ASMMOPARTA034868
ASMM9PARTA024357
ASMMOPARTA035039
ASMMOPARTA040362
ASMMOPARTA032978
ASMMOPARTA043695
ASMMOPARTA038596
ASMMOPARTA021594
ASMM9PARTA026652
ASMM9PARTA034312

-2.3
2.3
-2.3
-2.3
-2.3
-2.3
-2.3
-2.3
-2.3
-2.3
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.1
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
2.1
-2.0
-2.0
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ASMM9PARTA041164 79 ASMM9PARTA020761 -2.0
ASMM9PARTA041837 8.2 ASMM9PARTA028640 -2.0
ASMM9PARTA037623 9.3 ASMMO9PARTA043436 -2.0
ASMMO9PARTA039845 -2.0
ASMM9PARTA033776 -2.0
ASMMOPARTA026267 -2.0
ASMMOPARTAO037541 -2.0
ASMM9PARTA035680 -2.0
ASMMO9PARTA026862 -2.0
ASMM9PARTA028494 -2.0
ASMM9PARTA025981 -2.0
Table S3. Altered gene expression in OB
Up-regulated Down-regulated
Sequence name Log2 value Sequence name Log2 value
AK033969 8.4 AK049220 -7.9
MMOLINCRNAEXON11600- 7.1 ENSMUST00000147119 -6.2
AK170567 7.1 AKO77505 -6.2
MMOLINCRNAEXON10141+ 6.8 AK090313 -6.0
ucO08faw.1 6.4 uc007efj.1 -6.0
AK009534 6.0 ENSMUST00000154027 -5.6
AKO78702 6.0 ucO07ukb.1 5.3
AK131765 5.9 AK013651 5.2
uc009gkn.1 5.7 AK016382 -5.0
MMOLINCRNAEXON11876- 5.5 MMOLINCRNAEXON11494+  -4.9
AK087287 5.5 ENSMUST00000123810 4.7
ENSMUST00000148174 5.5 uc009lkg.1 4.7
ENSMUST00000151851 5.4 HumanlincRNAO847 + 4.7
AK155541 5.4 AK014034 -4.6
AK140484 5.3 AK137610 -4.6
uc007eix.1 5.3 uc008ssp.1 -4.6
AK133058 5.2 ENSMUST00000089303 4.4
ENSMUST00000154820 5.2 AK157176 4.2
uc007zye.1 5.1 ENSMUST00000117204 4.2
ENSMUST00000121552 5.1 uc009cda.1 4.1
AK148345 5.1 MMOLINCRNAEXON11520- -4.0
MMOLINCRNAEXON10882- 5.0 ENSMUST00000148492 -4.0
ENSMUSTO0000058681 4.8 ENSMUST00000119420 -3.9
AK032363 4.8 CR517643 -3.9
MMOLINCRNAEXON10455- 4.8 uc009nol.1 -3.9
uc009fmr.1 4.6 ENSMUST00000129154 -3.8
MMOLINCRNAEXON12008+ 4.4 AK140978 -3.8
AK139524 4.4 AK148353 3.7
HumanlincRNA0238+ 4.2 ENSMUST00000130484 3.7
ucO07iyd.1 4.1 ucO07nuc.1 -3.6
AK004273 4.1 MouselincRNAO567+ -3.6
ENSMUST00000121457 4.1 ucO09hnm.1 -3.6
uc008gmt.1 4.1 uc007vbx.1 -3.6
uc007oyh.1 4.1 MMOLINCRNAEXON10605+ -3.6
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ENSMUST00000122554
uc009ots.1

AK142442
ENSMUST00000157289
HumanlincRNAO966-
AK085465

BY366875
ENSMUSTO0000117673
AK143261

uc009ryo.1

uc009njr.1
MMOLINCRNAEXON12113+
HumanlincRNAOO75-
uc007rof.1

AK041555
MMOLINCRNAEXON11373+
AK157223
MMOLINCRNAEXON11203+
MouselincRNA0424 +
AK037511

ucO007imm.1

AK140973
ENSMUST00000152599
AK157024

AK158305
ENSMUST00000167543
AK165538
ENSMUST00000152249
uc008dgi.1

BY365805
ENSMUST00000122208
HumanlincRNAQ733+
HumanlincRNAO268+
MMOLINCRNAEXON11825+
ENSMUST00000132811
uc007clk.1

AK043294

uc007jee.1
ENSMUST00000147622
ENSMUST00000121363
MMOLINCRNAEXON11721-
ENSMUST00000120065
uc007iwk.1
ENSMUST00000132440
uc007jgh.1
ENSMUST00000024796
ENSMUST00000142068
AK034550

AK084571

AK157298

4.0
4.0
4.0
3.9
3.9
3.9
3.9
3.9
3.8
3.8
3.8
3.8
3.7
3.7
3.7
3.6
3.6
3.6
3.5
3.5
3.4
3.4
3.4
3.3
3.3
3.3
3.2
3.2
3.2
3.2
3.2
3.2
3.1
3.1
3.1
31
3.0
3.0
3.0
3.0
3.0
3.0
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9

ENSMUST00000141696
ENSMUST00000157018
AK048825

AK030271

AK004525

AK156772

NR_027892
ENSMUST00000163248
ENSMUST00000121910
ENSMUST00000121499
AK033336
ENSMUST00000121233
AK082204
ENSMUST00000129742
AK158457
ENSMUSTO0000170247
MMOLINCRNAEXON10968-
MMOLINCRNAEXON10549-
ENSMUST00000156609
X58597

AK046358
ENSMUST00000119537
HumanlincRNA1139+
ENSMUST00000138472
ENSMUST00000159953
ENSMUST00000154246
ENSMUST00000121578
AK039753

NR_015496
HumanlincRNA1571-
ENSMUST00000154326
AK085415

AKO030150

uc.329-
HumanlincRNA0248-
MMOLINCRNAEXON10009+
AK143091
ENSMUST00000121423
ENSMUST00000123263
AK041910

AK016107

AK138821
ENSMUST00000144575
uc009noj.1

AK050310
MMOLINCRNAEXON11683+
AK042593
ENSMUST00000145537
uc007xmk.1

AK032571

-3.5
-3.5
-3.5
-3.5
-3.4
-3.4
3.4
-3.3
-3.3
-3.3
-3.3
-3.2
-3.2
-3.2
-3.2
-3.2
3.1
3.1
3.1
3.1
3.1
-3.0
-3.0
-3.0
-3.0
-3.0
-3.0
-3.0
-2.9
-2.9
-2.9
-2.9
-2.9
-2.9
-2.9
-2.9
-2.9
-2.8
-2.8
-2.8
-2.8
-2.8
-2.8
-2.8
2.7
2.7
2.7
2.7
2.7
2.7
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ENSMUST00000134411
AK031944
ENSMUSTO0000153022
ENSMUST00000157149
uc008oii.1

ucO07ein.1

AK046212

uc007zkz.1

AKO21161

AK028337
HumanlincRNA1110+
uc009mzj.1
MMOLINCRNAEXON10268-
AK041459
HumanlincRNA0538+
AK016932

AKO89674

AK138338
ENSMUST00000164823
ENSMUST00000119392
ENSMUSTO0000126472
ENSMUSTO0000164104
ENSMUST00000159134
AK138364

uc009gIf.1

AKO34657
MMOLINCRNAEXON11832+
AKO87845

AK144955

BM942986
ENSMUST00000120491
AK132221

AK033838
HumanlincRNA1277-
uc008ymx.1
MMOLINCRNAEXON11919+
ENSMUST00000141922
ENSMUSTO0000118980
ucO07ens.1
ENSMUST00000152014
HumanlincRNA0143-
AKO06751

AK051842

AK047380
MMOLINCRNAEXON10584+
AK085478

AK142920
ENSMUST00000119855
ENSMUSTO0000107580
Al615328

2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.5
2.5
2.5
2.5
2.5
2.5
25
2.5
2.5
2.5
2.5
2.5
2.5
2.5
25
24
2.4
2.4
2.4
2.4
2.4
2.4

AK046934

AK015276

NR_015486
HumanlincRNA0493-
ENSMUST00000141008
ucO09mzw.1
MMOLINCRNAEXON11466+
AK140059
ENSMUST00000146422
HumanlincRNA1730+
ENSMUST00000149935
AK020382

uc008mrt.1
ENSMUST00000118338
ENSMUST0O0000155550
HumanlincRNA1166-
MouselincRNA1323-
uc.290+
ENSMUST00000122298
MMOLINCRNAEXON10441 +
AK046735

ucO09rbl.1

AK084956
ENSMUST00000150628
MouselincRNA0499+
HumanlincRNA2161-
uc.343-

AK185258

AK137095

uc008dyq.1

AKO79041
ENSMUST0O0000133819
AK133343

AK049993

BB366324
MMOLINCRNAEXON11972+
ENSMUSTO0000167222
NR_027772
HumanlincRNA1923-
ENSMUSTO0000172202
AK018837

ucO007vhh.1

NR_028592

AK137032

AKO87899

NR_033566

uc009rfm.1

DV055146

NR_028107
ENSMUST00000125158

-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
-2.6
2.5
2.5
2.5
-2.5
-2.5
-2.5
2.5
2.5
2.5
2.5
-2.5
-2.5
-2.5
-2.5
2.5
2.5
2.5
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.3
2.3
2.3
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uc007lhv.1
MMOLINCRNAEXON11143-
ENSMUST00000137073
MMOLINCRNAEXON11313-
AK158580

AKO77964
ENSMUSTO0000130679
uc.367+
MouselincRNA0323-
uc.14-
ENSMUST00000117234
HumanlincRNA1545-
NR_015526

uc007gwt.1

AK086255

AK016596

uc008dwx.1

AK003932

uc008osz.1
ENSMUST00000140578
ENSMUSTO0000157057
ENSMUST00000148230
AK137914

AK139572

AK140016
ENSMUST00000119312
AK080595

AK051292
HumanlincRNA1230-
MouselincRNAO467+
AK053902

AK046927
MMOLINCRNAEXON10326+
ENSMUSTO0000161930
ENSMUST00000124095
ENSMUST00000117480
ENSMUST00000141289
ENSMUST00000150202
ENSMUST00000121475
MMOLINCRNAEXON10498+
AJ250689

AK048173

uc009o0tm.1
ENSMUST00000119086
ENSMUST00000166177
uc009idd.1
HumanlincRNA2361-
MMOLINCRNAEXON11375-
MouselincRNA0O563+
AK040431

2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.3
2.3
2.3
2.3
2.3
2.3
23
2.3
2.3
2.3
2.3
2.3
2.3
2.3
23
2.3
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.1
21

ucO009aln.1

AK136314

uc008bdb.1

ucO09uan.1

ucO07fxh.1
ENSMUST00000151883
ENSMUST00000154561
MMOLINCRNAEXON10817-
ENSMUST00000151616
ENSMUSTO0000170435
AK016707
ENSMUST00000158493
AK085261
ENSMUST00000168496
uc007tra.1
ENSMUST00000120968
AKOO5877
ENSMUST00000166198
ENSMUST00000122237
uc009lwh.1
MMOLINCRNAEXON11643-
MMOLINCRNAEXON10397 +
CB600303

AK157121

NR_024599

AK035726

ucO009euf.1

AK016606
ENSMUST00000166293
ENSMUST00000151817
MMOLINCRNAEXON11858+
AK006532
ENSMUSTO0000137624
ENSMUSTO0000171204
ENSMUST00000118975
MMOLINCRNAEXON10861+
ENSMUST00000133596
uc008cjn.1
ENSMUSTO0000170085
ENSMUST00000121119
AK165431
ENSMUST00000171248
ENSMUST00000141571
uc.282+

uc007zrw.1
ENSMUST00000138819
HumanlincRNA1397-
AKO05751

uc007mfi.1
ENSMUST00000121628

2.3
2.3
-2.3
-2.3
-2.3
-2.3
2.3
2.3
2.3
2.3
2.3
-2.3
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
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ENSMUSTO0000163675
AK035544

AK086441

AK136816

ucO009bis.1

ucO007Iwb.1

ucO08oee.1

uc007duo.1
ENSMUST0O0000153332
HumanlincRNA0O539+
ucO07emw.1
ENSMUST00000141679
uc007ghr.1

uc008jxb.1

uc.327+
ENSMUST00000118452
uc007qic.1
MMOLINCRNAEXON11440+
AK015082

ucO007wed.1

AKO84577
ENSMUSTO0000137460
MMOLINCRNAEXON11344-
CR514387

CN839888

AK044317
HumanlincRNA0814-
ENSMUSTO0000158657
AK086169

AK042700
ENSMUSTO0000147378
ENSMUST0O0000134649
AK009853
ENSMUST00000154414
ENSMUSTO0000139695
ucO007bft.1

BC023846
ENSMUSTO00000122319
AK016056
ENSMUST00000118378
ENSMUSTO0000170463
ucO08txz.1

AK043271

AK140852

AKO87211
HumanlincRNA1056-
ucO08vai.1
HumanlincRNA1987+
uc009mfz.1

AKO76567

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

AKO06605
ENSMUST00000119636
ENSMUST00000117229
uc007tqy.1

uc007enj.1

ucO08swv.1

AK015342

Al503302
ENSMUST0O0000169463
uc.289-
ENSMUST00000117873
ENSMUST00000121786
AK034419

AK140604
ENSMUSTO0000171429
uc009sgo.1

AK012612

AK142674
ENSMUST00000166834
ENSMUST00000164048
humanlincRNA1953+
ENSMUST00000152968
ucO007qgnc.1
MMOLINCRNAEXON10061-
uc.156-
ENSMUSTO0000117426
NR_027831
ENSMUST0O0000151303

21
21
21
21
2.1
2.1
21
21
21
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
-2.0
2.0
-2.0
-2.0
-2.0
-2.0




10
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Table S4. Predicted target genes by 9 altered miRNAs in OB

miRNA name OB/NC ratio Regulation Target gene Software
mmu-miR-883b-5p 2.95 Up STAG1 miRanda, Targetsca
2.95 Up CAMSAP1L1 miRanda, Targetsca
mmu-miR-709 2.55 Up KRT80 miRanda, Targetsca
2.55 Up MECR miRanda, Targetsca
2.55 Up GPA33 miRanda, Targetsca
2.55 Up CD3E miRanda, Targetsca
2.55 Up NRF1 miRanda, Targetsca
2.55 Up AGPAT3 miRanda, Targetsca
2.55 Up NCOA3 miRanda, Targetsca
2.55 Up CDK2AP2 miRanda, Targetsca
2.55 Up VTAL miRanda, Targetsca
2.55 Up ARAF miRanda, Targetsca
2.55 Up PNKD miRanda, Targetsca
2.55 Up FBX02 miRanda, Targetsca
2.55 Up HS3ST3B1 miRanda, Targetsca
2.55 Up CASP9 miRanda, Targetsca
2.55 Up FERMT1 miRanda, Targetsca
2.55 Up CAMK1G miRanda, Targetsca
2.55 Up SLC2A10 miRanda, Targetsca
2.53 Up TRAPPC10 miRanda, Targetsca
2.55 Up SNX3 miRanda, Targetsca
2.55 Up CDC6 miRanda, Targetsca
2.55 Up AJAP1 miRanda, Targetsca
2.55 Up EZR miRanda, Targetsca
2.55 up THAP2 miRanda, Targetsca
2.55 Up PPP1R12C miRanda, Targetsca
mmu-miR-466f-3p 2.30 Up RGS18 miRanda, Targetsca
2.30 Up TRAPPC6B  miRanda, Targetsca
2.30 Up SS18L1 miRanda, Targetsca
2.30 Up CDC7 miRanda, Targetsca
2.30 Up PGM2L1 miRanda, Targetsca
2.30 Up IL20 miRanda, Targetsca
2.30 Up PTPRK miRanda, Targetsca
2.30 Up PUM1 miRanda, Targetsca
2.30 Up GABRB3 miRanda, Targetsca
2.30 Up ITSN1 miRanda, Targetsca
2.30 Up DHX40 miRanda, Targetsca
2.30 Up DCUN1D4 miRanda, Targetsca
mmu-miR-466e-5p 2.22 Up CAT miRanda, Targetsca
2.22 Up TRIOBP miRanda, Targetsca
2.22 Up SLCO3A1 miRanda, Targetsca
2.22 Up SLCO2A1 miRanda, Targetsca
2.22 Up VPS33B miRanda, Targetsca
2.22 Up IL18R1 miRanda, Targetsca
2.22 Up PITPNB miRanda, Targetsca
2.22 Up FNDC3A miRanda, Targetsca
2.22 Up LNX2 miRanda, Targetsca
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mmu-miR-466a-3p family

mmu-miR-151-5p

mmu-miR-690
mmu-miR-338-3p

microRNA and LncRNA for OB

2.22
2.21
2.21
2.21
2.21
2.21
2.08
2.08
2.08
2.02
0.42
0.42
0.42
0.42
0.42

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Down
Down
Down
Down
Down

RSPO1
CXCL5
UNK
EIF2A
TOPBP1
PTPRR
ENC1
COTL1
MTCH1
HINT3
TAF2
DNAJC6
SNAP29
DIP2C
PHF20

miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca
miRanda, Targetsca




