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Abstract: [ Aim] Insects show different biological characteristics as they develop under variable environmental conditions, and their
epigenetic regulatory mechanisms are worthy of study. The longhorn beetle, Monochamus alternatus is a vector of the pinewood nema-
tode, the causal agent of the devastating pine wilt disease. Numerous studies show differences in morphology and development rate of
M. alternatus larvae between laboratory and field populations, yet their epigenetic response mechanism is not clear. Therefore, this
paper aims to describe the difference between these two populations by microRNA expression profiling, in order to provide a refer-
ence for epigenetic research in M. alternatus. | Method ] High-throughput sequencing of microRNA using the illuminaHiSeq 2000
platform resulted in the construction of microRNA libraries from two laboratory-bred and two filed-collected beetle populations. The i-
dentification of conserved microRNAs and prediction of new microRNAs was also done. In addition, differential expression of mi-

croRNA was analyzed, and the function of target genes for these miRNA was predicted by GO annotation and KEGG pathway enrich-
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ment analysis. [ Result] A total of 16 and 14 microRNA were identified in the epidermis and midgut of indoor-reared larvae, respec-
tively, while 13 microRNA each were identified in the epidermis and midgut of the field-collected larvae. Compared to the epider-
mis, miRNA expression in the midgut was higher. Compared to the wild population, the expression of microRNA in the M. alternatus
in the laboratory-reared colony was higher. Here, 17 microRNA expression levels changed significantly, such as novel-mir-62127,
novel-mir-184731, novel-mir-290819 were significantly up-regulated, and novel-mir-251851 were significantly down-regulated. The
function of the target gene of the differentially expressed miRNA mainly points to sugar metabolism such as amino sugar metabolism,
chitin metabolism, and lipid metabolism, mainly those of glycerophospholipid and fatty acids. [ Conclusion] There were obvious
differences in the microRNA inventory between field-collected and laboratory-bred mature larvae of M. alternatus, and the microRNA
expression profiles of different tissues were also significantly different. It is suggested that M. alternatus under labratory-reared condi-
tions has the characteristics of epigenetic regulation. This lays the foundation for further studying the microRNA regulation mecha-

nism not only for M. alternatus’development and metabolism, but may also uncover similar patterns of epigenetic differences between

wild and laboratory populations for other insects reared for research purposes.
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rearing and wild M. alternatus larvae
LKY-Ep \LKY-Mg 73 5l 7R 4 A i SR AR 88 R A S UK 2R B2 5
NJ-Ep \NJ-Mg 7513 R BPAMA SRR A S Ui R B M
LKY-Ep, LKY-Mg indicate epidermis, midgut of indoor-raised
M. alternatus larvae; NJ-Ep, NJ-Mg indicate epidermis, midgut

of wild M. alternaius larvae.
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Table 1 Sequences and abundance of top ten conserved miRNA candidates in four small RNA libraries of M. alternatus larvae

#r iz #I&R Counts [FJ 5 miRNA

Name Sequences LKY-Ep LKY-Mg NJ-Ep NJ-Mg Closet known miRNA
mir-292569 CUGUCAUGGAGUUGCUCUCUU 172 513 128 407 tca-miR-281-3p
mir-208984 CAUCUCACUACCCAUGUCUUUCA 260 266 216 209 api-miR-71
mir-451248 UCAGGUACCUGAAGUAGCGCG 241 287 213 162 nvi-miR-275
mir-292566 AAGAGAGCUAUCCGUCGACAGU 128 388 74 278 dme-miR-281-2-5p
mir-200574 UGGCAGUGUGGUUAGCUGGUU 186 215 172 139 nvi-miR-34
mir-324927 CGUGAAUUCUUCUAGUGCCAUU 215 191 174 108 dme-miR-263a-5p
mir-434267 UGAGGUAGUAGGUUGUAUAGU 164 223 172 147 nvi-let-7
mir-208983 CAUGAAAGACAAGGUAGUGAGA 58 70 50 75 tca-miR-71-3p
mir-421370 UAUUGCACCAGUCCCGGCCUGA 36 70 38 39 tca-miR-92¢-3p
mir-34305 GCUCACUCAAGGAGGUUGUGA 24 17 31 17 dvi-miR-307

LKY-Ep \LKY-Mg 73 137R 2 N RS- P S KA 4 UK 2R B2 I s NI-Ep \NJ-Mg 735278 BFAMA SR R A4l U e Bz Pl

LKY-Ep, LKY-Mg indicate epidermis, midgut of indoor-raised M. alternatus larvae; NJ-Ep, NJ-Mg indicate epidermis, midgut of wild M. alter-

natus larvae.

2.3 # miRNA MFIRRIZEER
£ LKY-Ep \LKY-Mg NJ-Ep . NJ-Mg fUREA i |

Ay HISEEF 431 514 344 414 4S8 miRNA |, 55
43910 3581.,5050 2487 3217, % 2 hi2 M 4 43¢
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Table 2 Sequences and abundance of top ten predicted novel miRNA candidates in four small RNA libraries of M. alternatus larvae

B miRNA F 91 Sequences K BMIEA Hﬂ_ﬁ:’% K IEf /M & H Hiﬁ‘é
New miRNA Length/nt MFE/(KJ - mol™)  AMFE /(KJ « mol™")
novel-mir-251851 ACTATCTAGCGAAACCACTGCC 22 -75.5 -62.4
novel-mir-205692 CTAACGTTAACATCTGCACCG 21 -31.4 -54.14
novel-mir-62127 ACTTATTCAGTTTGATACAACAGTA 25 -60.6 —48.48
novel-mir-429219 AATTCGAGACCACAATCAGTTA 22 -29.4 -33.41
novel-mir-252069 TTCAGGTCTTCTTACTTCTGCTTCG 25 -50.5 -65.58
novel-mir-293004 TAACTTCTCCACGGCATTCAGA 22 -31.4 -52.33
novel-mir-205687 TGTGGATGTTAATATTGGAGA 21 -29.7 -46.41
novel-mir-143677 TCTTACGATTTTTATAGAACA 21 -26.3 -26.84
novel-mir-263267 TCTTACGATTTTTATAGAACA 21 -26.3 -26.84
novel-mir-263263 TATGGTATAAGTGTTGTAAGAACGT 25 -26.7 -26.18

LKY-Ep LKY-Mg 7351 #7825 WA SR8 S8R 40 4 HUB R B2 P s ND-Ep (NJ-Mg 735 3R BF AN B8 R A 4 U R B2 s
LKY-Ep, LKY-Mg indicate epidermis, midgut of indoor—raised M. alternatus larvae; NJ-Ep, NJ-Mg indicate epidermis, midgut of wild M. alter-

natus larvae.
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2 MBRELHR 4P EHEFRIE miRNA BESHF
Fig.2 Cluster analysis of the expression profiles of verified miRNAs in 4 small RNA libraries of M. alternatus larvae
LKY-Ep LKY-Mg 735|278 2 N SR AN S8R A 4 UK B2 P s ND-Ep (NJ-Mg 73538 BF A 88 R A Al s R B2 i

LKY-Ep, LKY-Mg indicate epidermis, midgut of indoor-raised M. alternatus larvae;

NJ-Ep, NJ-Mg indicate epidermis, midgut of wild M. alternatus larvae.
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Fig.3 Result of GO function classification of target genes of differential expression miRNA in M. alternatus larvae
LKY-Ep .LKY-Mg 733|378 2 AR FRAR S5 R A= SR B P s NJ-Ep (NJ-Mg 7031 3RR P AMA s R A SR B P .

LKY-Ep, LKY-Mg indicate epidermis, midgut of indoor-raised M. alternatus larvae;

NJ-Ep, NJ-Mg indicate epidermis, midgut of wild M. alternatus larvae.
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Fig.4 Results of the KEGG pathway enrichment analysis of target genes of differential expression miRNA
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A; KEGG function analysis of target genes of differential miRNA in the epidermis of indoor-raised (LKY-Ep) and field (NJ-Ep) M. alternatus larvae;
B: KEGG function analysis of target genes of differential miRNA in the midgut of indoor-raised (LKY-Mg) and field (NJ-Mg) M. alternatus larvae.
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