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Possible involvement of epigenomic_alterations in the development of bronchial
smooth muscle hyperresponsiveness in allergic asthma

Chiba, Yoshihiko
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The current study was performed to identify epigenetic changes associated
with the pathogenesis of airway hyperresponsiveness (AHR) in asthma. In bronchial smooth muscles
(BSMs) of mice with asthma, a BSM hyperresponsiveness with an up-regulation of RhoA protein was
observed. The RhoA up-regulation induced by antigen tended to be augmented in BSMs of the F3
generation compared to those of the parents. A MeDIP-Seq analysis revealed 93 differentially
methylated regions of CpG islands between the diseased and control BSMs. However, no change in the
CpG methylation of RhoA gene was observed. Microarray analyses revealed 14 and 131 differentially
expressed miRNAs and IncRNAs, respectively, in BSMs of the diseased mice. Some of the ncRNAs that
might be associated with RhoA translation are also differentially expressed. These findings suggest
that wide variety of epigenetic changes, including changes in functional ncRNA expression, in the
BSMs are involved in the development of AHR in asthma.
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Table 1. Differentially expressed miRNAs in bronchial smooth muscles of murine experimental

asthma.

miRNA (mmu-) Accession Mature sequence Human expression  AHR/Cont
miR-140-3p MIMAT0000152 5-UACCACAGGGUAGAACCACGG-3' Yes 0.448
miR-140-5p MIMAT0000151  5-CAGUGGUUUUACCCUAUGGUAG-3' Yes 0.449
miR-133a-3p MIMAT0000145 5-UUUGGUCCCCUUCAACCAGCUG-3' Yes 0.465
miR-1971 MIMAT0009446 5'-GUAAAGGCUGGGCUGAGA-3' No 2.004
miR-142-3p MIMAT0000155 5-UGUAGUGUUUCCUACUUUAUGGA-3' Yes 2.101
miR-669¢c-5p MIMAT0003479 5'-AUAGUUGUGUGUGGAUGUGUGU-3' No 2.123
miR-1897-5p MIMAT0007864 5-CUUUGGAUGGAGAAAGAGGGGG-3' No 2257
miR-300-5p MIMAT0004578 5'-UUGAAGAGAGGUUAUCCUUUGU-3' Yes 2262
miR-1196-5p MIMAT0005857 5-AAAUCUACCUGCCUCUGCCU-3' No 2.488
miR-302a-3p MIMAT0000380 5-UAAGUGCUUCCAUGUUUUGGUGA-3' Yes 2.525
miR-133b-3p MIMAT0000769 5-UUUGGUCCCCUUCAACCAGCUA-3' Yes 3.134
miR-1947-3p MIMAT0017343  5-GCACUGAGCUAGCUCUCCCUCC-3' No 6.173
miR-3100-3p MIMAT0014920 5-CUGUGACACACCCGCUCCCAG-3' No 6.410
miR-3474 MIMAT0015646 _5'-CCCUGGGAGGAGACGUGGAUUC-3' No 12.195
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Table 2. Up-regulated IncRNAs in bronchial smooth muscles of murine experimental asthma.

Accession FC(C/N) Accession FC(C/N) Accession FC(C/N)
XR 887134 490.366648 NR 024198 3.198618 XR 875471
XR 381951 20.631832 NR 004439 3.177691 NR 028576
NR 015531 10.265983 NR_026561 XR 395611
NR 003279 XR_ 882345 NR 033505
XR 399068 NR_038009 NR_001460
XR_105855 XR 375928
NR_034051 NR 002847
NR 028284 D, NR_033450
XR_864896 6.524748 NR 8 NR 037956
NR 033626 6.405065 XR_871596 XR 406738
XR_865119 5.974406 NR 045076 NR 045893
XR_864896 5.929715 NR_040311 XR 380624
XR 382815 NR_ 040588 XR 867757
NR 034048 NR_034049 XR_105056
XR_865012 XR 878949 NR 027885
NR_003185 NR_028589 XR_865063
XR_ 864479 NR 3 XR 377341
NR 030762 XR 388547 XR_379940
NR 030687 NR_045886 NR_028261
NR 028512 NR_102366 NR 045845
NR_004411 NR_027810 XR_001782255
NR 004413 XR_ 387256 XR 001779409
NR_004412 NR 045780 XR_106151
NR 045477 NR 028589 NR 015349
XR_ 390643 NR 034043 NR_036696
2 XR_ 001784350 NR 045140
714739 XR 384503 NR 001582
3.619611 NR 040424 NR 045963
3.579268 XR_380952 NR 040518
3.553004 XR_ 403899 XR_878949
7 0 XR 384254 NR_004442
NR_001277 NR 015561 NR_040737
XR_001780315 XR 397206 NR 027818
XR_882345 3.235214 NR_028589 XR_866036
NR 002142 3.209940 NR 040454

Table 3. Up-regulated IncRNAs in bronchial smooth
muscles of murine experimental asthma.

Accession FC (C/N)
XR 882161 -4.708270
NR 033575 -3.425506
XR 868721 -2.996539
NR 033566 -2.974643
XR_877805 -2.777458
XR 375688 -2.598335
NR 033657 -2.475537
NR 027772 -2.413115
NR 045471 -2.369027
XR 389234 -2.348590
NR 040273 -2.336968
XR 877120 -2.284302
XR 388996 -2.239406
NR 002874 -2.237117
NR 027963 -2.229504
NR 015472 -2.229152
XR 875173 -2.225878
XR 868683 -2.206767
XR 386006 -2.202024
NR 027923 -2.185073
XR 387668 -2.142068
NR 033332 -2.094782
XR 383532 -2.082004
XR 403339 -2.081235
XR 168557 -2.044845
XR 379341 -2.028231
NR 003548 -2.012217
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