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Comparative analysis of microRNA profile in Monochamus alternatus in
the presence or absence of the pinewood nematode,
Bursaphelenchus xylophilus
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Abstract: [ Aim] Monochamus alternatus, has established a symbiotic relationship with, and is the main vector of the pinewood
nematode, Bursaphelenchus xylophilus. However, little is known about the symbiotic relationship at the molecular level. microRNAs
(miRNAs) are considered to be very important in regulating the growth, development and behavior in animals and plants in post-
transcriptional gene regulation. [ Method] Eight small RNA libraries were constructed and sequenced by the illumina high-throughput
sequencing technology. In addition, differential expression of the identified miRNAs was analyzed, and the function of target genes
for these miRNA were predicted by GO annotation and KEGG pathway enrichment analysis. [ Result] From these data we identified
known miRNAs from the library of beetle’s epidermis, fat body, midgut and trachea with nematodes (780+802+617+762) , and
without nematodes (784+723+713+837). The prediction of target genes function for these miRNAs suggested that miRNAs might
participate in metabolism regulation and the immune response of the beetle host. [ Conclusion] miRNA plays an important regulatory
role in the interaction between M. alternatus and its nematode sybmiont.
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WA 28 K4 Monochamus alternatus Hope , J& 3
H Coleoptera X 4 Bl Cerambycidae PN
Monochamus , JEAN 1) £ B dg 3 ) 2N FE
SR WAL AR (EFH,2004; Tomiczek &
Hoyer-Tomiczek ,2008) ., 7E VI, #1385 K48 5 Al
H R IR AN WM 2 . Bursaphelenchus xylo-
philus Steiner et Biihrer ( pine wood nematode, PWN)
IS T HAHAELR (Zhao et al.,2014) . H T i
M GES 0P B 1 ~4 i 4) BT
PIRVSLS e EXL R A R U S UN TR
AFI R PREE Z5 A b 2 HUg A 8 S 7 IR 3 18 4
ULy s Ly TR RAAAAERI O T AR
FEE RN ER 4 1445 L (dispersal fourth stage lar-
va,Ly ) (Tomminen et al.,1991) , Ly F#& 5 K4
RS A2 555 14 BEAS B 380 357 P g BRAA AR |, 4%
HTEANFEE TR B TF R AR N, HEAHT 1925 AR
rh AU A BT AL AR RA R P ORI A2 AR, T
WA 2 B9 1 BT B & 4E ( Dwinell, 1997
Mamiya, 1983 ; Tomiczek & Hoyer-Tomiczek ,2008) ,
PRI DA ] 0 2 T B e 5 O 2 FIRA A 2 L 19 AR
BRI X SR M A 2 g 1) A% B 4 HICHIL BRAN &
BB ROR B OCHE S,

A2 A 252 R AR R U0, AP R B A% 7
BEREAN SRR AR R R TR I ot 45 R M 4 28
Yl ik S Ak A CO, HEAT IR AR (RS A AR A,
2014) . NRWIIRZE W) 5T ] 2 th SR AR | #5 K 1k
WP RSk S AL G Y LA S CO, X4 Ht B W
S1YER (Futai, 2008 ; Miyazaki et al.,1978; Shuto &
Watanabe , 1987 ; Zhao et al.,2007) , M5rFH ¥
AR BERE, KA 5L Ry B[Rl R 4 72 T
VFZ A T HAR R R pg A= W2 ik, il an, A28 R
A= 2hy T AE AN AT HURHE A TE INK FT STAT 452
P e TV 2R e R IR R R (Zhou et al.,
2017) . SR, KWL 1% R 1 7EAS 28 KA — M 2
HUH AR AR A P A HGE

MicroRNA (miRNA ) J&—Fi 4 5 2 D) e il 4
i3 RNA, i miRNA 2 22 AR (nt) o EATiHE
i SEEEEIA 57 AR B IX (5 UTR) (3" AR B IX (3
UTR) K4ty X (CDS) 454, % ik K 1 3 5 J 1 4%
KRR AVE ] (Axtell et al.,2011; Bartel &
Chen ,2004) , 7EZIHIM A, miRNA = 258 5« il -

FPa” B 5 Sy 2 ~ 8 Al hE 5 5 91 b i S B
XTHOIL R 1Y 5 35 ( Brennecke et al.,2005; Lewis et
al.,2005) , 7 5 H #) miRBase #( & % (http: /
www.mirbase.org/ , release21 , October 2017) H | E2 48
SR T 28645 i miRNA, XFE HL miRNA (HF57 3
B, S 5 A0 g 5 e 4k UR T, DL R AL
AR A PRI Sy B 480 55 LT BIr A B9 A= 1 i e (X
ACEAE,2013) o HUG AT AT, X5 R 3 P bf 26
AL 8 KA miRNA BEAT %58 00 A B T 0F 58 K
R MUE A BRI AL 7 T IR AL, AL
AT A EE 8 > miRNA SCE , HH H illumina =i &
D FPF- 5 JEAT DU e, A5 2R 28 K2R A9 PR 5F miRNA
FHT miRNA, EEHESE 8 4~/ RNA J& 1 AY miRNA
IR JFHIIHAEAE AL . T miRNA 74
it Al 3o A v B R O S, aT Sy H A S R
miRNA IFFEERIES %
1 ##R5F=E
1.1

S i A 85 R AR LT 2015 4F 6 AR H
{LE BH(N30°70" (E119°90") B4, 16 B 417 A #1
YR A= (LA PWN £7R ) FIUN 5T A B 28 HUY
KA (LA CK 7R ) ML 7R T 2% 4T i), 76k
A TCRK G SR ML PR vhe 25 21 20, K b5 7R
AR Y 2 He (0 e aek 20 2 JE TR K iE AT B
R W KA ToH i e ) o 43 3l 58 s AR Y
2% FZ (Epidermis, Ep) JE i {& ( Fat body, Fb) . "' %
(Midgut , Mg) FII'S/& ( Trachea, Tr) BYHUFE TAE, 1K
Ui 5, I EP AP ORAF TR, BT -80 C
Ars L.
1.2 72 RNA REEERREWK N

RNA #2HUffi | RNeasy Micro Kit &5 £5 ( Qia-
gen,f5[E) ., RNA #2005 , {4 F Nano Drop DN-1000
(Nano Drop Technologies, 32 [& ) 5 Il #£ /i 5T &=, %
WA R AR AT 2 R, S5 5 sk B b A%
% NCBIbioproject PRGNA374773, fdi JI| Agilent
2100 Bioanalyzer F1 ABI StepOnePlus Real-Time PCR
System Fi il SC ¢ 57 £ A1 7 1, 3 A illuminaHiSeq
2000 FRGEHAT =g 18 F 0 5, AH SCAG I i R A8 R S
PR il 55 A7 BR 2 Fl 58 18
1.3 iR

ZBRIRTT, BRTCH A R BT A B
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KA RS AR R 91 polyA FE 51 A/ F BE 51,
1551 clean reads, Ziit/) RNA (sRNA) B4 Fp2k
(H unique 3R ) K J7 51450 (H total oK), If40
/N RNA B P8 B A A O

1.4 /I RNA iR

XFHTA /N RNA 54525 RNA #E7 Genbank (fip
// fip.ncbi.nlm.nih. gov/ genbank/ ) HC X 193 B, i+
F-LE /N RNA AT RES HoXt 2 AR RNA Y B
25, # 8 rRNAete >known miRNA >piRNA >repeat >
exon>intron FPCSE R X sRNA JEAT 3 I7 , =Bk
HAH R/ RNA,

1.5 B4 miRNA Lt

i3 blast ¥ sSRNA HI miRBase 5% (http: /
www.mirbase. org/ ) " T A B L ( L FRZ HU) miRNA
HEAT HEAS 4858 2 miRNA
1.6 #t miRNA Tl

AT FERE R R TR AR RNA H X
R AN R SCRE N B A LT DX
RNA , il 33 3% ] % 14 mirdeep ( Friedlinder et al.,
2012) ik miRNA B4 P)FRHAETTT 75 3, miRNA %)
UG5 SEAL I AL TR IR X 4 & - DL S it )y
G B ey ALY L T A B AR AR MR I e 4
A, AR B TE 2 F Dicer RGBT DI SEBE
1.7 miRNA ZRFRIEHH

FIH ExpDiff 77 % 2 %1 miRNA #4722 55 3%
RGP B4 P b 4 Y £ 21 21 miRNA J (Ep-
PWN . Fb-PWN Mg-PWN Tr-PWN ) FIR A HA b2
H11 miRNA JE ( Ep-CK , Fb-CK , Mg-CK , Tr-CK )
AT, il S log2-ratio M #5054 W] 636 1Y
miRNA ik 22 57 BART 2 P FE a6 (CK
I PWN) 15— 463 [F]— 5% ( Zhou et al.,2010)

H—fb £k & = (5 — miRNA J¥ 51 % x
1000000) / S F5NEL,

XF AL 5 B BE 4T fold change Al P-value
41t (Audic & Claverie, 1997) . 2% 5 & 5 miRNA
i e 2514 : P-value <0.05 H.lfold changel =1,

1.8 T4 miRNA RYEEEE M

f# /] miRanda ( Enright et al., 2003 ) Fl tar-

getscan ( Lewis et al.,2003 ) 47§18 5 PR 00 | B 52

L EOFEAR y T 25
T A AR R AL LY
1.9 ERRIZAMEH miRNA FIEE FEIHsEFN

Xt 25 5 RIR I T A miRNA $ESEHEHE1T GO 4y
B, BHE ok H http ; /) www. geneontology. org/ , Vea il
BN 5 S R R AT IO PR R rh B 2
AL GO ZhREAS H , I e th 5 35 A OG0 2R
Y12FI6E ( Sherlock ,2009) . ] KEGG % 42 4%
WHE %5 B 51T Pathway & 04T, 24 Qvalue <
0.051 , 7R 22 5 3R 38 FE PR 7E 12008 % vh Wl 3
(Kanehisa et al.,2008) .

2 HR5SH
2.1 sRNA fFZR

KA illuminaHiSeq 2000 2 St X} 4 4~ A #7447 I
4 NHEF AR R BN 85 K A4 I HLZH U (Ep
Fb Mg Tr) #Ef7mmmill . 2558 (£ 1)%£MH,8
AN R 285 0k /Y IR 81 3 S O 22100500
25746674, 18042623, 23615366, 19824853, 20166204 |
22909595 ,28461495 1>, KR reads J5 Ep-
CK 7 22073317 I 5HR reads, i 8 5Bk 3'a-
dapter .5 adapter 1 polyA reads J5 753 21624215 4~
clean reads, 4 {5 Jii & reads %) 97.97% ; £ Ep-PWN
BEA AL 25620440 i BT i reads 24777733 4>
clean reads, clean reads A /5 Jii i reads Y 96.71%;
£ Fb-CK B A o 4 7 18019573 /> 185 Jii 5t reads
16545231 4~ clean reads, clean reads A /& ii & reads
[ 91.82% ; 7£ Fb-PWN HEZR 4 {5 23544786 /™1
Ji e reads 23076468 |~ clean reads, clean reads A
#5 JT f reads Y 98.01%; 7 Mg-CK A i 4
19800737 1~/ Jii £ reads . 18946038 I~ clean reads,
clean reads N5 i & reads 19 95.68% s TE Mg-PWN
FEAH AL 20138493 A~ it it reads 18791765
clean reads,clean reads A /5 Jii & reads A% 93.31%;
E Tr-CK FEA 40 £ 22882734 A~ I & reads
20930087 ™ clean reads, clean reads N i reads
[ 91.47% ; 7€ Tr-PWN FEA H 4175 28378622 /™
Jii i reads 27990568 |~ clean reads, clean reads A
5 i hE reads 1 98.63%

o SCHEHR HHUAH R miRNA
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®1 HWBXY miRNA XENFERE
Table 1 Read quality in the miRNA libraries of M. alternatus

- IR EdE R EdE 3T EA R ASESIE N B NTE ZRIRHR S iuE iy
# AR JAS /A A /A JAS /A JAS JA
Samples : . ! . , ! I , I . I I l
Raw reads High quality 3'adapter null  Insert null ~ 5’adapter contaminants ~Smaller than 18 nt PolyA Clean reads
Ep-CK 22100500 22073317 89011 1866 13351 344737 137 21624215
Ep-PWN 25746674 25620440 147099 1708 17955 675893 52 24777733
Fb-CK 18042623 18019573 88987 1598 37530 1346128 99 16545231
Fb-PWN 23615366 23544786 79980 1287 10535 376332 184 23076468
Mg-CK 19824853 19800737 74136 8106 14907 757529 21 18946038
Mg-PWN 20166204 20138493 99297 2705 18025 1226693 8 18791765
Tr-CK 22909595 22882734 53241 2025 26830 1870513 38 20930087
Tr-PWN 28461495 28378622 88869 3254 19758 276061 112 27990568

Ep-CK . Fb-CK ,Mg-CK , Tr-CK 53| 3R/ AR A AR A 28 RS B KA B2 MBI IR . h s U8 ; Ep-PWN [ Fb-PWN  Mg-PWN  Tr-PWN 433

FORPAT I 2 BN SR R AR IR Pl U

Ep-CK, Fb-CK, Mg-CK, Tr-CK indicate epidermis, fat body, midgut and trachea of M. alternatus in the absence of its symbiont, B. xylophilus;
Ep-PWN, Fb-PWN, Mg-PWN, Tr-PWN indicate epidermis, fat body, midgut and trachea of M. alternatus in the presence of its symbiont, B. xylophilus.

— T,/ RNA (KB R 18 ~30 nt, L Af
It sSRNA K BE 404 0T 20 1 W7 sRNA 2880
1 miRNA — 5 P 7E 21 5% 22 nt, siRNA £ 78
24 nt,piRNA 2E7E 30 nt &5, fEASE P 8 ME

AN RNA KA BRAL, T4 HF 22 nt
(K1), UiB miRNA ZEAE 5/ RNA H0I7 o5 1 He 43l
BRI B B

B Ep-CK [ Ep-PWN [l Fb-CK [ Fb-PWN

F5%/A Number of sequence reads

18 19 20 21

22 23

I Mg-CK Mg-PWN [ Tr-CK [ Tr-PWN

24 25 26 27 28

& Length/nt
1 MEBEXF/PRNAsVFERKES
Fig.1 Length distribution of sequenced small RNAs from M. alternatus
Ep-CK  Fb-CK Mg-CK Tr-CK 43 5l F/R RIS LR A RA SR R A B R % U Ep-PWN Fb-PWN Mg-PWN |
Tr-PWN 5351 7R B PR 2R s AR B8 R 4 3R 0k MR his (<A
Ep-CK, Fb-CK, Mg-CK, Tr-CK indicate epidermis, fat body, midgut and trachea of M. alternatus in the absence of its symbiont, B. xylophilus; Ep-PWN,
Fb-PWN, Mg-PWN, Tr-PWN indicate epidermis, fat body, midgut and trachea of M. alternatus in the presence of its symbiont, B. xylophilus.

W% 2 frs, i SOAP F1 bowtie B sSRNA &
FrBIER A b, 15 8 & A A /N RNA SO 9 S 8080
Hlunique sequences, K 1] L XJ (9 ME— £ 52 1 /)y
RNA #3555 Genebank 11 Rfam %4 2 9 I 4
RNA (f345 tRNA . rRNA .snoRNA F1 snRNA) #47 H
Xt o EeJE, AR A AE 4 5 RNA /9 T4, 43 5108

Ep-CK. Ep-PWN. Fb-CK, Fb-PWN, Mg-CK, Mg-
PWN _ Tr-CK I Tr-PWN 1 () 2386101, 2936382 .
1766002, 2771045, 893938, 1090703 . 1647849
2441619 Ff unique reads H T T & miRNA 7047,
ZERH] 1E 5 25/ RNA JE T, miRNA fF  &
L2 60%(F 2) .,
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Table 2 Unique reads and total reads mapped to the genome of M. alternatus

&2 IEWMEMEXRFERANFFIHEFMTHE

= Samples

IR /A Total reads

R3S/ Fl Unique reads

TR BT Clean reads

X E] B FE 4] Genome

PR Clean reads

LT R A K2 Genome

Ep-CK 21624215 12302874(56.89% ) 2386101 984557(41.26% )
Ep-PWN 24777733 13674247(55.19%) 2936382 1397225(47.58%)
Fb-CK 16545231 12493249(75.51% ) 1766002 1168380(66.16% )
Fb-PWN 23076468 15274090(66.19% ) 2771045 1558636(56.25% )
Mg-CK 18946038 11930605 (62.97% ) 893938 281383(31.48%)
Mg-PWN 18791765 3631934(19.33%) 1090703 114387(10.49% )
Tr-CK 20930087 13345491(63.76% ) 1647849 612018(37.14%)
Tr-PWN 27990568 14029728 (50.12% ) 2441619 886582(36.31%)

Ep-CK Fb-CK Mg-CK Tr-CK 735 /R RSB L BRI KA 88 R A R e WA M <A Ep-PWN (Fb-PWN  Mg-PWN  Tr-PWN 431

FORBE R E A SR R AR IR R Pl U

Ep-CK, Fb-CK, Mg-CK, Tr-CK indicate epidermis, fat body, midgut and trachea of M. alternatus in the absence of its symbiont, B. xylophilus;
Ep-PWN, Fb-PWN, Mg-PWN, Tr-PWN indicate epidermis, fat body, midgut and trachea of M. alternatus in the presence of its symbiont, B. xylophilus.
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B2 EwRETRMEHRPNRERSF/N RNAs 2%

Fig.2 Distribution of different small RNA classes in M. alternatus in the absence and presence of its symbiont, B. xylophilus
Ep-CK  Fb-CK Mg-CK \Tr-CK 433 F/R RHEHHAE Lk AU RS BB R AR B2 MRtk bl < s Ep-PWN Fb-PWN Mg-PWN |
Tr-PWN S35 /R BT PR LR S AN B8 R A 3R i MR i <4
Ep-CK, Fb-CK, Mg-CK, Tr-CK indicate epidermis, fat body, midgut and trachea of M. alternatus in the absence of its symbiont, B. xylophilus; Ep-PWN,
Fb-PWN, Mg-PWN, Tr-PWN indicate epidermis, fat body, midgut and trachea of M. alternatus in the presence of its symbiont, B. xylophilus.

2.2 {R5F miRNA £7F

i1 blast ¥ sSRNA 1 miRBase E
BdE PEIEAT HE X, 35 B AT miR-
NA,8 > sRNA FEHILEE ) 941 4> v
miRNA (42 3 &0 — 4 5 & & if [=]
W) o b ORI e Uy R AR B A4
i S % E A miRNA 280 51k 784,723 .
713 837 A AT AN A R R R AR R B2 MR i A
i R ) miRNA 043514 780,802,617 ,

762 A~ R BB R AR iR
o AR E B miRNA B3 35540 91l 792808 |
854688 832588 1787879, ¥ 77 Fis #F & HL 1) K 4~ %
e BRI s AR BYEVAT miRNA B A 4y
Wk 409794 240149 . 55264 1224809, A 1., M 4
LU YRR AL A FEAR I B R 08 i 5
THAMFEA ; WA TCHE I L A IR R R
WA LR UAYREAR miRNA S ik i T f
M FEAS
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miRNA 4351 24 miR-281-5p . miR-281-2-5p . miR-10-

5p Al miR-31-5p( 3£ 3)

&3 8Ny RNA SCEE AR HU H B9 AT 10 fLER<F miRNA R EHF 5 RizEMEIFEE
Table 3 Sequences, abundance and homologues of top ten predicted conserved miRNA candidates in eight small RNA libraries of M. alternatus

Fik# Counts

Z % Name J¥31 Sequence Il miRNA
Ep-CK Ep-PWN Fb-CK Fb-PWN Mg-CK Mg-PWN Tr-CK Tr-PWN Homologues
miR-281-5p AAGAGAGCUAUCCGUCGACAGU 37054 14816 47559 7528 43976 66610 107677 74536 bmo-miR-281-5p
miR-281-2-5p  AAGAGAGCUAUCCGUCGACAGU 37054 14816 47559 7528 43976 3239 107677 74536 dan-miR-281-2-5p
miR-10-5p UACCCUGUAGAUCCGAAUUUGU 21968 18180 9811 6400 15985 651 20631 15169 Imi-miR-10-5p
miR-31-5p AGGCAAGAUGUCGGCAUAGCU 4210 2119 4125 2413 3761 403 6511 3097 tea-miR-31-5p
bantam UGAGAUCAUUGUGAAAGCUGAUU 3316 2337 2629 1828 932 116 2666 1592 ame-bantam
miR-8-3p UAAUACUGUCAGGUAAAGAUGUC 2712 1160 2110 951 289 48 2805 875 aae-miR-8-3p
miR-184 UGGACGGAGAACUGAUAAGGGC 1742 1271 368 295 1184 103 2696 1201 aae-miR-184
miR-10 ACCCUGUAGAUCCGAAUUUGUU 1447 1744 734 649 1385 50 1242 809 aae-miR-10
miR-71-3p UCUCACUACCUUGUCUUUCAUG 1302 753 976 486 468 56 1242 809 aae-miR-71-3p
miR-100 AACCCGUAGAUCCGAACUUGUG 1254 2798 2954 4085 590 62 1765 3420 aae-miR-100

Ep-CK ,Fb-CK Mg-CK \ Tr-CK 735|378 R HEHAMF L AR B K A= 3R 2 BRITA P R4 Ep-PWN  Fb-PWN  Mg-PWN  Tr-PWN 435

FORBE R E AN B2 KA R IR P U

Ep-CK, Fb-CK, Mg-CK, Tr-CK indicate epidermis, fat body, midgut and trachea of M. alternatus in the absence of its symbiont, B. xylophilus;
Ep-PWN, Fb-PWN, Mg-PWN, Tr-PWN indicate epidermis, fat body, midgut and trachea of M. alternatus in the presence of its symbiont, B. xylophilus.

2.3 37 miRNA Fiill4 8
FH AN BRI AR PRI P 14 A 58 A, B miRNA [
TR SRARART RXE, 2 4 HE8 miRNA 7E 8 /1587 miR-

NA FEr Rk m i e, X2 miRNA UK JE R 21 ~
23 nt, H/MTE H H g h-128.9~-189.5 kJ - mol ™',

T4 MEXRFH 84/ RNA XEFFNHAR 10 L3 miRNA R EFF|FRIEE

Table 4 Sequences and abundance of top ten predicted novel miRNA candidates in eight small RNA libraries of M. alternatus

> . =] - &b

g ;TIF{{i\Ltj 7 J¥%1 Sequence 3p/5p K& Length/nt Fol dinﬂgiirilgg% (E]I(.?ﬂ.H;Orl )
novel_mir_21 AAGAGAGCTATCCGTCGACAGT S5p 22 -154.8
novel_mir_25 TACCCTGTAGATCCGAATTTGT S5p 22 -158.6
novel _mir_22 TGAGATCATTGTGAAAGCTGATT 3p 23 -134.3
novel_mir_153 CTAACGTTAACATCTGCACCGA Sp 22 -156.9
novel_mir_83 TCTTTGGTTATCTAGCTGTAT S5p 21 -143.9
novel_mir_26 TTTCCGATAATTTGACTTGAATT 3p 23 -128.9
novel_mir_40 TAAATGCACTATCTGGTACGAC 3p 22 -189.5
novel_mir_3 TTTTTCGATAGGATTAAAGGCT 3p 22 -169.0
novel_mir_70 CTAATATTGACATCTGCACCGA 3p 22 -174.9
novel_mir_45 AAATATCAGCTGGTAATTCTG Sp 21 -152.7

2.4 ZERFRiEX miRNA Zit

i ExpDiff 32X 485 A 37 B b 2 e i 4
SR LU AT ERRIB N, SRR i
FARA LR HL RPN B8R 2 3% B2 JL R 3258 1 miRNA 2z
FRIEME 1 miRNA $0Ch 65 4>, 8 miRNA £k
34 > g Wi M v 25 53 3 38 B9 EL T miRNA £k 77
A, BT miRNA B0k 42 45 i h 22 R R ke m
miRNA 204 85 >, 3 miRNA %0l 22 ;S h %
FRIEME 0 miRNA $0Ch 43 4>, 8 miRNA $0Ch

47 A ISR RAE A LS | HELE miRNA Kk
B2 RE B, miR-14 .miR-279 Fl miR-312 45,

XA S R AT R A0 (8] 3) , K B Tr-CK
5 Tr-PWN 2 i — 2%, Mg-PWN | Fb-PWN F1 Ep-
PWN % i — 2%, Mg-CK . Fb-CK #l Ep-CK & i —
e, MeAh, XG5 oK A A A e i P AR R 4
miRNA 25 5 IR AT WIS BT A B, 577 A A 4k 1t
R4 miRNA ik SR T,
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3 MEBXRHFHERRIEH miRNA BESH

Fig.3 Heat map of the expression profiles of verified miRNAs in different small RNA libraries of M. alternatus

2.5 B4 miRNA BIEEE FE i

MRS FIE SR G RS B8 R A R
(Ep-PWN) i 780 /£ 5F miRNA X )i 81778 /™ #I
FEH NG A (Fh-PWN) [ 802 MASF miRNA Xif [
80868 /™ # IL [K, 1 iz ( Mg-PWN) ) 617 455
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Table 5 Predicted target genes of the identified conserved miRNAs in the M. alternatus genome

(miRNA = AR FEIE R ) 198 SR PR 37 5 K

Number of miRNA :: corresponding

miRNA /1 SR/

i les K ftware
P Samples HAfF Software miRNA number  Target gene number

Number of target gene loci
target genes

Ep-CK targetscan 784 84168 23090673 30658299
miRanda 784 79650 1140474 1180410
455 Result 784 79578 1136979 -
Ep-PWN targetscan 780 84168 32819342 43542773
miRanda 780 81835 1713607 1773379
Z55R Result 780 81778 1708055 -
Fb-CK targetscan 723 84168 25544455 33949926
miRanda 723 80064 1232665 1275401
255 Result 723 79993 1228496 -
Fb-PWN targetscan 802 84168 26483553 34921537
miRanda 802 80934 1422970 1472281
255 Result 802 80868 1418331 'Y
Mg-CK targetscan 713 84168 15965588 21306456
miRanda 713 75925 777167 802495
255 Result 713 75788 774643 -
Mg-PWN targetscan 617 84168 13138418 16817728
miRanda 617 27569 50489 52256
255 Result 617 27467 50280 -
Tr-CK targetscan 837 84168 21037722 27919382
miRanda 837 79089 1092018 1130923
455 Result 837 79001 1088622 -
Tr-PWN targetscan 762 84168 23531619 30753612
miRanda 762 80534 1287667 1333347
454 Result 762 80453 1282564 -

Ep-CK ,Fb-CK Mg-CK  Tr-CK 33l 2R ARHEH AL L AORL SRR A S BRI 1 < 5 Ep-PWN [ Fb-PWN  Mg-PWN Tr-PWN 53351
FORBEH I L AR R R AR R BRI i R

Ep-CK, Fb-CK, Mg-CK, Tr-CK indicate epidermis, fat body, midgut and trachea of M. alternatus in the absence of its symbiont, B. xylophilus;
Ep-PWN, Fb-PWN, Mg-PWN, Tr-PWN indicate epidermis, fat body, midgut and trachea of M. alternatus in the presence of its symbiont, B. xylophilus.
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Fig.4 Result of GO function classification of target genes of differential expression miRNA in M. alternatus
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Fig.5 Result of KEGG pathway enrichment analysis of target gene of differential expression miRNA
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