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BmCPV BHXHE circRNAs RiIEME®H B circRNA_5655 MTiER R
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BE#E RNA-seq HARHIERE, PR RNA(CircRNAMWE A—F#r 0IEHm IS RNA #
HEADMEF T, circRNA Z2@id “3kBR” KB M R 8Ttk b = 1,
B —EMNAL MK ENBF R &5 A1k, circRNA B — L5 2B 2N,
THRBAY miRNA BALLIRREENRE. 25RBEEEE. HAS mRNA
Mg MRS, SEAREME, FRERBEORKER. XELHAARR
M ARE, RAEENRLMEFENL. KERYLHEEHE (Bombyx mori
cytoplasmic polyhedosis virus , BmCPV) fee it e K Ay i Lk aime, 51k
KEF UM, AEFREL. circRNA FIRTIZEYNERLE ., BIEEKKR
EAHE SR PR R, BT KE circRNAs #1%%F BmCPV /&4
B M K& circRNAs FITHEE M & ul &l

AHTF R R R @I A 5 D A4 (R FT BmCPV Bk H 2 41

GREE) PR circRNAs HFREWE. AxtBBANRIEE Mo BENE] 7 9753
7475 A circRNAs, FHILFIXR circRNAs 43 6085 4, 7E %+ B AR L& & b 43 51
5 646 F1 737 A circRNAs i tERik. LIS 2 7 K& circRNAs3638 7, K
1 400 4 circRNAs % 5 K3k {5 #0516 =2.0(p<0.05, FDR<0.05), & RY)5 294
A LR, 106 T i1 GO M KEGG &% 7 K& LIER T 225 RiA circRNAs
EREEM EEIR., BTERKRIEM circRNAs 5 microRNA(mMIRNA)4; & {7
Z 1B A eV 43 4, #9% circRNA-miRNA M B {ER 4%, HEWH 7 13 A miRNAs
5193 4 circRNAs [8] 9 #1 H. £ ] . bmo-miR-3389-5p, bmo-miR-745-3p #i
bmo-miR-3262 4> )55 30, 34 134 4~ circRNAs H.{f .circRNA_8115,circRNA_9444,
circRNA 4553, circRNA_0827 F1 circRNA 6649 43 5% H 6.5.4.4 F1 4 /> miRNA
L5 S LA R IS R I circRN As S BRI L 2 K AR BAFIE, F £ K & circRNAs
# junction 17 s BE M F 5 75 & ALY GT/AG BIHE(E S .

K & cicRNA 5655 J¥ %) & & 5 563bp » H1 & & histone-lysine
N-methyltransferase eggless (LOC101742950) % R 158 9-13 4 B 7 3 £k i X
RT-qPCR %5 R B 7Rk 13 RIA circRNA_5655 f& HEAKEK LOC101742950 K% %K F



B BmCPV B3R H T circRNAs RIEFEMI B circRNA_5655 fiTheR

BERE, 1H Western blotting # |4t R B R HAE AR T K FANEAH. 41
RIETHLERER, circRNA 5655 ¥ AP E DA, M circRNA 5655 5%
Z& NF90 FHE B F dEF SR PESL 2 i . @id circRNA-miRNA pull down FIXUR M
EMERGIEE, circRNA_5655 §E854 23 bmo-miR-3391-5p ¥@4A(ER, MMEE
TIHHEEFBHECFE CEE Rpd3(Bombyx mori histone deacetylase Rpd3,
XM_004931383.2) IR E WK 5218 A35(Bombyx mori neuropeptide receptor A35,
NM_001134279. )1k . 38id RT-qPCR & Mid ik circRNA_ 5655 ZHAE AT 4
FFF B FIE KT, RIBTFEE circRNA_5655 Al S 8K E ps53 #E A EKE (Bombyx
mori p53-like protein mRNA, KC243147.1). ZKEXESHE SN FEIEE T STUT #
B Bombyx mori signal transducer and activator of transcription, NM_001163916.1),
KZ survivin-1 B (Bombyx mori survivin-1, XM _012688679.2)F & /KF T 1
(p<0.05). MARMBARER, TFEIE circRNA_5655 (240 g B 78 H M s T
it circRNA-protein pull down F1/5i % % 58 K I, circRNA_5655 7] §e 5 &KL (A %
ZEMRERE. BORREBAKERHET 2-B. hHEHPHSEARMEEERH.
HAh, BANERIMITRIE circRNA_5655 Xt BmCPV MBI HMHIEM, EREE
circRNA_5655 ¥ 5 )38 i) 55 .

EYEBESNERER, circRNA 5655 BB m6A BIELBIMHL A
(GGACC), 3 BA%&— /M circRNA_5655 2 [ 37447 s T MO 48 ORF1, 7]

REmIBER 122 MEERRENERD cireR-P122. R HEFRE DMK

RRNSVRTNASARSRFAC, FHf|# RiEZ EHMIE, H Western Blotting AJ fEZK
ERE M circR-P122 EEKIFIA. BmN FHBMKE P ALK RE TR
REIR, circR-P122 FEEM THMAH . Western blotting &5 R BiR, TRIE
circR-P122 & H 5 A& 5 B WKFA Bl .
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Response circRNAs expression to BmCPV infection
and the function of circRNA 5655 in silkworm,

Bombyx mori

Abstract

With the development of RNA-seq technology, circular RNA (circRNA) has been
pushed into the public view as a new type of non-coding RNA. CircRNA produced from
a typical spliceosome by "head-to-tail" back splicing, and it has tissue and
developmental stage specificity. To date, some functions of circRNA have been
identified, which can act as miRNA sponges to regulate target gene expression,
participate in the regulation of transcriptional processes, compete with classical splicing
of self-mRNA, interact with proteins, and have the potential to encode proteins.
Silkworm is a typical representative of lepidopteran insects and has important
agricultural and economic significance. Bombyx mori cytoplasmic polyhedosis virus
(BmCPV) can specifically infect the midgut epithelial cells of the silkworm, causing
silkworm midgut polyhedrosis, which is harmful to the sericulture industry. CircRNA
plays an important role in regulating gene expression, growth and pathogenesis in
eukaryotes, but the infection response of circRNAs to BmCPV and the function of
circRNAs in silkworm are not known.

In this study, high-throughput sequencing was used to determine the expressionv
profiles of silkworm circRNAs in normal midgut tissues (control) and BmCPV-infected
midgut tissues (test). 9753 and 7475 circRNAs were detected from the control and test
samples, respectively, of which 6085 were co-expressed circRNAs. 646 and 737
circRNAs were specifically expressed in the control and test samples, respectively. A
total of 3638 circRNAs were differentially expressed, of which 400 circRNAs showed
differential expression fold change=2.0 (p<0.05, FDR<0.05), 294 were up-regulated
and 106 were down-regulated after viral infection. The main functions of the
differentially expressed circRNAs parental genes were largely annotated by GO and

KEGG enrichment analysis. Based on the correlation analysis between differential
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expression of circRNAs and microRNA (miRNA) binding sites, a circRNA-miRNA

interaction network was constructed to infer the interaction between 13 miRNAs and
193 circRNAs. bmo-miR-3389-5p, bmo-miR-745-3p and bmo-miR-3262 were
associated with 30, 34 and 34 circRNAs, respectively. CircRNA 8115, circRNA 9444,
circRNA 4553, circRNA 0827 and circRNA_ 6649 contained 6, 5, 4, 4 and 4 miRNA
binding sites, respectively. We further found that the alternative cyclization of circRNAs
is a common feature of silkworm, and the junction sites of many silkworm circRNAs
are flanked by the typical GT/AG splicing signal.

The silkworm circRNA_5655 is 563 bp and is cyclized by the 9-13 exon of
Bombyx mori histone-lysine N-methyltransferase eggless (LOC101742950) gene. In
order to investigate the function and mechanism of the silkworm circRNA 5655,
RT-gPCR results showed that the transcription level of the parental gene
LOC101742950 was significantly decreased after overexpression of circRNA_ 5655, but
the expression of histone methylation was increased by Western blotting. The results of
immunofluorescence showed that circRNA 5655 was distributed in both nucleus and
cytoplasm, while circRNA 5655 was colocalized with silkworm NF90 protein in a
sequence-independent manner. It was confirmed that circRNA 5655 can act as a
bmo-miR-3391-5p sponge to activate the downstream target gene Bombyx mori histone
deacetylase Rpd3 (XM _004931383.2) expression by circRNA-miRNA pull down and
dual fluorescein reporter system. RT-qPCR was used to detect the expression of
apoptosis-related genes in overexpressing circRNA 5655. It was found that
overexpression of circRNA 5655 resulted in the expression levels of Bombyx mori
p53-like protein mRNA (KC243147.1), Bombyx mori signal transduction and
transcription (NM_001163916.1) and Bombyx mori survivin-1 gene (XM_012688679.2)
were down-regulated (p<0.05). Flow cytometry revealed that overexpression of
circRNA 5655 promoted cell proliferation and inhibited apoptosis. It was found by
circRNA-protein pull down and mass spectrometry that circRNA 5655 may interact
with proteins such as mitochondrial thiamine pyrophosphate carrier, succinate
dehydrogenase assembly factor 2-B, and dynein f chain. In addition, we also found that
overexpression of circRNA_ 5655 inhibited BmCPV proliferation and replication, but
decreased with the increase of circRNA 5655 concentration.

Bioinformatics analysis revealed that circRNA 5655 has a m6A methylation
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modification site (GGACC) and contains an open reading frame ORF1, which spanning

the circRNA 5655 back splicing site, possibly encoding the protein circR-P122
containing 122 amino acid residues. The specific small peptide
RRNSVRTNASARSRFAC was synthesized and rabbit polyclonal antiserum was
prepared. Western Blotting could detect the expression of circR-P122 protein in the
midgut of silkworm. Immunofluorescence of the BmN cells and the silkworm midgut
tissue showed that circR-P122 was mainly localized in the cytoplasm. Western blotting
results showed that the level of histone methylation was inhibited after overexpression

of circR-P122 protein.
Key words: Bombyx mori; circRNAs; high-throughput sequencing; BmCPV,

miRNA sponge; encoding protein
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BmCPV Bt FE circRNAs BIEKEH B circRNA_5655 FIThAE B—%

F—8 XEEGiE

1 circRNA HRIR iR

K RNA (circRNA) 2 IEMmIS RNA, HOaiygtt RNA AR, €
RILNHASMIRGY, ENERZEET RNA 4 FHHE) 3780 5KIGE circRNA H1£
THIE R o X PR S5 M 18 1S B 3 RNase R 1L fh A% BR 4 U RERE A2, ELekiE RNA
RiIEEMFaE. 1979 EFHXEDHE TEMBIRKIL T circRNA, {H7E 10 S HA i
KRN HRR BTN H =0, B % RNA-seq FIAMIAIE, circRNA £y -Fbgi A
AE4RTD RNA #HELEARMEFF. FEMFAKRI, circRNA &8 “kBRE” K
SR NSRBI pA b PR A 0, SERAT @ VAU R BTN B R, R HomAS
HMOTLL A - -F A LA, AEFEUMEF- NS 1Y cireRNA.

1.1 circRNA &4 £ & B H RAH

7= circRNAs @R E MR L, X X EHGR TSt RIE. 0 1-1, (a)
BRI T AR RNA (cirecRNA) ), g @@t JR s BB (B 1M 8 43)
. B SBIYIAIE (S'ss, fHEGIAD 55 3 BIYIALA (3'ss, ZAEL7 ) @it
TER kxR MR, iRy RNA 5 & EH (RBPs) BUEH K -FRESSIS
HAMBAE THEE—E, REERAN S R cicRNA. (b) 1R a4
5F-WHFHOR RNA (EICRNA) '®1, Intronl A1 Intron3 H{{) 5 i TLANT 3 (4
#iSkbrm) vl LABEAFECRT, {# Exon3 Y 5°ss 5 Exon2 K 3'ss fH H.5EiT, 7F Exon2
F1 Exon3 Z A EMARE N & -9k, AHI AR E-F-WE T circRNA o I1E4h,
52 0BRSS R ER R RN Exon2 Ml Exon3 HKK 4R T
circRNA. (¢) BZ T LAERA & FHK RNA (ciRNA) U1, BTk mRNA ifiid 4 gt
MBI EVEITIRERAS T, FHEE RNAFH| (BAER) NEABRTERN
A TR S UL AR E B ciRNA.
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B 1-1 EAEEZAGRE AR circRNAS
Fig 1-1 Different types of circRNAs produced by the single gene

1.2 circRNA #1386 5F R

WIRE, SMEF-NE TR RNA (EIiRNA) IR & FIFOR RNA (ciRNA)
FEEMTMAPRL?, MIMEF circRNA EER KR T M7 FU, circRNA 19
R ATRE SIS, BN, cicRNA fy—EThEs D2 EHIA.

2.3.1 circRNA 7234 miRNA #47

/s RNA (microRNA, miRNA) 2 —3&/# (K% 20nt £4) E4RTS RNA,
f5 mRNA 89 3> JEBIERX (3'UTR) #H44, Mm#PH &S R BF S mRNA
R, —LEEOR RNA 87 miRNA 7% 7T /4(miRNA response element, MRE),
et @A EAME N 5 miRNA 46, REFZHMHEANIE RNA(competing
endogenous RNA, ceRNA), MTfERE miRNA X H Tt 2 E e, H i
R RIEKFE. XFEHERRA /1E9EHERIET circRNA CiRS-7 FIBfF R,
BEFFAR RNA 8 F CDKI B, KA 70 miR7 MBS AR, A5
ceRNA, 9 miR-7 ) “BBRHEH" LURIEREMEYFERL . circCCDC66 REM
BIEADE] miR-93, (R -MYC Fi&, #—DEikgmmET", EHFE (HCO)
KA MRS, FOR RNA circMTO!1 7] BA%E 24 miR-9 FI# 45, LA EI AT @ 8 & A1,
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BmCPV B¥e3 HE circRNAs RIEFLM R circRNA_5655 F TR H—#
circMTO1 4 1E BA 75 AT 48 A vh 2 AR Rk 1, BB AE BB T ME R MR £ -
RMEREENE, BARZXM “BHE” ERANBRESHIEBIRRIFEAN, HBX
RN EEETRA T, B9 RSH circRNA A& £ miRNA RiEHE
R R =

2.3.2 circRNA £ 5 5%id 2

AR RNA AT LUd S 5 5 U0 AE T B SR 15 R AR TR R A RIE K. #F
ORI E M T AMMIZE EIciRNA 75 RNA R4 11 &5 8 U L RimtE.
ki, MoK RNA EICiEIF3) g 9% 5 /ME BB R B UL A EIF3) R 3)F R FIA4s 4,
WA 58 5 AR D EIF3) A0 20K VU9, . ¥4 MBL 2 11 ik 141 Py it
AR RNA circMBL 0] LU 5 A R M2 5 B 1) B RS Y9 AE L Aifi 981 MBL
B gl

2.3.3 circRNA £k A4 528 S BT H A1 52 4

AV ZRBEEEIET $5E circRNA BIFRIhAE, 4 circRNA £ R4 1
A G A RER /LRI ThEE . KB M circRNAs IR T HIMIRBMIBIE T, HEE
LRPIEL W AT AR R AN S BB, Wi FBORE A mRNA ZFREKFRIE.
YEHRIE, circRNA circMBL 538 E E # AR (myotonic dystrophy, MD)&JH A
A R, LANEIT YT ETE mRNA f93E%% 857 MBL mRNA & cireMBL K,
ERESSVGREME R R RN  cireMBL 1R M 8 ENLH & 5 4 M
A MBL W28 SUBT LI R AR #3350, ATT MBL ZhRESRE B MD KR 4.

2.3.4 circRNA 5 R B AR TLIEN]

Bx T REBS 458 microRNA Z 4, HJE RNA L LAL4EER RNA 8&EN

(RBP) #4546, LIRS SEAE RNA BRI RIE. 4% circRNAs B3 IER g

% 55 RBP fH R Bk R B 58 3¢, LARH A8 - 51 401, cire-Foxo3 #] LA 45 FAK F1 HIF-1a
EAGS, AMEILENNZEL, FEREENANEM I REE, R
RNA B85 45 A, fA5ANFEE RBPs, #2%( RBP ##4310/E A . 2R RNA TLL5 HuR,
KSRBP, TTP, AUF1 K HAhF /71 1) RNA 455 B A B0, M #2W % B %8 mRNA
MRS . — SRR, circRNAs A8 5385345 & RBPs 3 i1 % ) 87 12
LK circRNA A9 & 412, el ILF3 572 4 /9 dsRNA £ & 5 (3 NFO/NF110,
BeBs HHEATY circRNA 0 R M B33 LB w7 TR 8 i, TEIRISURE T,
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2% BmCPV Bi%et} HE cireRNAs BIEREH R circRNA_5655 BIT)AE
NF9O/NF110 7E 4B Bk P9 B 1T 838 A & F ELANT FI 1 45 & SRR circRNA fAEI K
%, FEETYER circRNPs ¥ B . RS /E, NFOO/NF110 M circRNPs L
BB TR, @it 57%%E mRNAs £ 4RI PR SR .

2.3.5 circRNA ZRi%E H

KL H circRNAs Z3E4F5 RNA, {HIEHE, —2 circRNAs EAEERAE
KB A3 NS (IRES), A FR RNA 5 5B R E R P 21X 28 circRNAS
EFIfEE mRNA WEBFLT, FEAHL LEFHLEHL T, 3R RNA
circ-ZNF609 5kt A—#, &8 —MFEAIERME (ORF), HHIXFIFR RNA
AT LABHR AR 58 1 R LAV AR AR T SR 1T B TR D R IRIEFR AT
RNA UL EBME AL S, FHXE/NRITh R AR ME . BT AR
circGpreSa (EBERUE T ik L, B EAREEAE AP, B kEiE T X
RIER, (RHEENEE R ENERE. circGpreSa R H/MNKEER 5 Gpresa A
F44, it circGpreSa-peptide-GpreSa X 48 88 [ 5 Bt i 4R H

—FhE L RNA BFERESH (N6-FERER, méA) HHIEHENT
circRNA MEEREET, KEM TR RNA FEAEFTERRE. 45 RNA
e FasEtE . mRNA B3, RNA 4338 . mRNA BELABIFRETEEZEEM. X
£¥ RNA BENEBFIRBIA AR “RRACH” FFIP,  Hooh & B3 0 44 S 3R 10
F: [G/A/UJ[G>AJm6AC[U>A>C]. m6A il AR — I EFATE SR (3
1-2), INMSERG—NSEAESENTFEN, PREUEERE (Writers), X
FREAVES (Erasers) AAREALIEEH (Readers) % E I RHILRAS 5,
Hep B BRI —MEENEE, G METTL3, METTL14. WTAP M
KIAA1429 %, HFE/EMMEMRIL RNA FIRMERHEE 6 LN R FREREKE
. EFEELEEET ALKB HEFKE, B FTO fl ALKHBS %, E€HEMRR
ER 4 meA B RIHREE £ R R, FELEEZE QR —MEIRN RNA £ 55&H,
£145 YTH #1 HNRNP %& A, HIWEETIRAF4EE T RE moA EHHHE,
BT ISR T IE RN F mRNA SRS,




BmCPV Bt HF circRNAs RIEFIEMI R circRNA_5655 fThAB 5%

e s

» KIAA1429 i sHNRNP|

°\/ » \/ N
v\ ALKBH

B 1-2 m6A 154540 % 69 F kL4438, F AR Eafk T ALE
Fig 1-2 The Writers , Readers and Erasers of m6A modification
Hi % I meA &1/t - gmbth RNA S b ) i 47 41 FBROK B2 81578 Wi moA
AEH5 2 pri-miRNA 3P, m6A HIE(L S HiGESE M LncRNA FOXMI-AS fit i
TEAN TS circRNA [ m6A 1215 nJ fE 54T RNA [ #7iZ M Ihiie, S48 circRNA
O IZ A4 mOA I LA U E e 1D

2 FHEX BmCPV KRN E

D E A BB LB LR G AR O L S B K& A EC R
A AEIE R, ARk, o, AT RN Kt
K95 #E ( Bombyx mori cytoplasmic polyhedosis virus , BmCPV) o LLigiid i 4L 4%
MRIE K AT Mﬂﬁ’il‘iﬁi%{ﬁqﬂiﬁﬁ!}m’hijv X 7R Al EE AN A . WE4ER, BmCPV
JRINER (BmCPV-SZ) [f) B RAL S r b FIT0 R AR QLo NG sk s tpi
iR T R

2.1 *&

K& (Bombyx mori) & —M{Erh R A EELHE LNEHAN By, w4
28, WERMATHASMEKKE. ML, RBHT., BENRTHREREZ
=D BRI RBOERAMF CAMEM, 10 Fhl, AMNTCHRT K&K
MpEEHFH Mg e REE, MEEEMEEFRAMERRE, KEMEHE
YiE B ROfe RS &t e, KEEMACKERAPE, KAkt
W THEBRLEASGH. TEKE . HIREEND I, H-1 5 &k



B BmCPV BRI HE circRNAs RIAREH R circRNA_5655 HThag
FEER RN A E D . BRT2EREM NIRRT — L4573 microRNAs 78
FHEAARATOIRRBRENTESEEFEEEEEEAY. BiRExE+S
% IncRNAs(Long non-coding RNAs)AEB 2 5 E 8%, 5 MM iR,

2.2 & %% BmCPV

A ZAAEEE (CPV) EIFGIUNERI P — KR B dUR 3% Rk, K
ZAKEALRIBASEERRERT, RBRAMMIFTER A RNA #3107,
YLt CPV KRS 10 BLAEE RNA (dsRNA) HF AN 6 Mt E ™, #
RREETEMROMNET, CPV ARK - THE, EHENG0A, BH 12 M
RN RELEN. XERERXZH A, BEMEOEHATIR, A RERES,
B FEANFEEREM, CPV HEN mRNA At A. B 2 (@148 5 B
AR R,

WERE, RERKELAERT (Bombyx mori cytoplasmic polyhedosis virus ,
BmCPV) ] 10 % dsRNA (S1-S10) BNMEEH —RFEB MM EZHE (ORF),
HerEl, 2, 3, 4, 6 M7 HEmEHBZOED, MHERS, 88 9 MmEIEL
WES, HBENFBR 10 AZAKEQER, THELAEAERNRHEERS.,
BmCPV ] S1 FrB&KA 4190bp, EH mISHIFRFTEE VP1 ) ORF J¥5), 4
FEL) 148kDa, HINGETER S 5HRB|AF IR, T S7 B4 K N 1501bp,
A gmiSLEMEE VPT (55kDa £4), BEFMARY, VP75 BmCPV WA
B sere,

I B MBI T R MSINE, 7K BmCPV 224 9 MEIH (L,
H, P, A, B, Bl, B2, Cl1 f1C2) W, ixebpgss Al 76 5 & b i b By 40 e o 4 P
R ERENEARSAE, WA, 2ACRRERENEAR, ¥
LRENTHROEES HEPC, RELAKGEE TR FRENTATR
Em 2, PRI —RERBIIKEEBIRES, REFENTATE
LHFHERSY, ZHEND - NREERREF R FEXEPHAR, £
LABECOEBRER QWG MERBEXRERK. $6HFELEM
HRE, WRENBEYRENS FMRPARED, RETRFEONER. E£F
BEH SRS, BREARNARESS~ERKRENZ AEEDF BB TR
138, BASHMRIETL), FEMEBRMABE (BmE) SEEMEMBEE (BmN)
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BmCPV BYeXFHE circRNAs RIEM W K circRNA_5655 FITh ik $—%
REBRMNHENEEMNAMEAR. BmCPV & BmN AT ERMNERE (B 1-3).

[ 1-3 &% BmN @/ 7 K& BmCPV % AikegLF RMB A

Fig 1-3 Light micrographs of BmCPYV polyhedra infected BmN cells for 7days

BmCPV KRG, - Bk 12 M. SRR KA NARAE AL (LK 3%
BOEE 1 EWI R < kAR, K EAF, EHOR, RIRPUM. - 2ol T 225 4 Fey
AR, Ahifi SR AR R . BRI, R i FRENA G,
AL7E B I il AR S BIRL M (B I 9520, JX & BmCPV A 95 1) g BUAiR ),

2.3 R&xt BmCPV ¢y & 2 &

KB L MW (BmCPV) R LTEIEIEKL - A& R4
Tﬁﬁmwwoﬂﬁﬂhm,%ﬁﬁﬂ%%,MRﬁNBmmvﬁEmﬁwﬁﬁﬁ
RBOEITI0 F ks, PRI VE 2 B 5 MEESRALKF B 1 K44 BmCPV I8 G 1) o4 17 7
K18 £ 45 BmCPV 2l HAENLK]. 3 BmCPV IR0 1) 7 i 89 8 HR RE L

Xt & %« BmCPV ¥ 4008 K &% it £ (W [ A SUEAT 80 3 IR 7 4, M
& BmCPV R K &L b SR 5] 752 N E FRIEHEN, Hol 649 NEKRIL
i, 103 MEE KX T GO A KEGG 43 #réh BRigors, 3 334 NERS 5%
FEURH RNA Hi2ig 12, HAERKEPRNAERRENENSLESHES. EW
Fik, RBHIE, MR T. SEMELEERL. BIRRYSEER, FK506
4 & E A E RS c MR R RIE KPR R #9307 BmCPV & R4l 144
R A T, LMRSTE £ BmCPV KR ED, B @t g5 &4 LL



2% BmCPV BRI FIE circRNAs RIXMEW R circRNA_5655 FIZheR
BIEHFEKL BmCPV Bk 24, 48, 72h BEREBHRFBHALFHERRIAER,
DRIFKBT 258 F1 951 NERFAEE. KEGG BB HTERY, 25REEEN
KEHEFRREATIR, mEHEEAAER (BFERBYER AMARTEA, JkRE
 P450 FZ M1k PO B HDM R LI, W A B E R RILE K A §EX BmCPV
B NP, MR (IEHE R, miRNA T LLE AT EREERSHE
ERPRERPIIHEERES, FERTEEEREERAE LR PRXRIEM.
¥ BmCPV BREREMEERBRITEHERENF, 3ERFE miRNA HFNE
HEESEWEBFEHE SR miRNA 8BRS 5XBHRRBELRE. W
bmo-miR-14 FEEFHEF 72h EHHBHALRFRETH, SHLRIEH miR-14 B
AINFI A BRE TR R, T4 BRE T G 5 E i A % S IRk U O 4 B TE B B B AL
il REVER, BTLA bmo-miR-14 WIAEERE S BmCPV H#8 BL4E A duife AP,

X LR AL, R mRNA .miRNA 7K P8R 7 FE T BmCPV BRI FHLH
EREHXT BmCPV BRREEXRE circRNAs MRBENEIHTEE SR, F&
circRNAs )T Be B 58 AT e R &SR T R R B ER L

3 MRENSHRAR

3.1 AR BHFEL

RERGHE BRMANRE, BFEENRLNEFENL. FENEBER
AR, HKEEE, BETREN, FERTRES ALREMER, FifEEs
HRERASTHEAESNAE . R -HUREFEFERL, XREERAF
LT ERG, RERBMZABKE (BmCPV) XERFENEEREZ —.
BmCPV 2 —MLAKEK dsRNA %8, HERBRRAREN S -EaMR, 3
EEEPHEIER, BEFEFELIIW.

AR RNA (cireRNA) B—FAE 5 RKIgMEFM 3 7K poly(A)BE, FH L
Yr 8T AU I T 45 B3R 9RTD RNA 407, RIEFEK RNA SJUB T s .
Haitm2MAEmiEFP RKI T circRNAs B Z 407, F+H circRNAs BFREZE
BEREYEDIRE, FIINERB Y miRNA BELRBREREREE, t82 5%
XA, % 5EHS mRNA MEMEERES, B SEAREE, RBRD
R, ELRTAE R — SRR A TEARIC A o
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HASAHALN, BmCPV BERETHE, FEH mRNAs. miRNAs fll
BEARMEREERBRET B, XEHAANTHKEX BnCPV RER RN, 15
F5 BmCPV A EAERE T H AR E. circRNA FEIRTEAZ LM EEKIE,
WEAKREMRERETREEEEA, BRXT BmCPV BEfFE, KEHH
circRNAs FRIXH B4 R K 7' circRNA BIDIRES JCAE X ikiE

R EAF A, A BmCPV BGe G F{g B F & P T circRNAS
EEEMF, 2487 BmCPV B4 5 circRNA RIAEA M EL, Xt ZRFKIL cicRNA
(o A R R BT Th RV ERE, R A 445 B4 /7 M B circRNA-miRNA-mRNA i
e, X T R R R AT SR s fESRERN L, ERER R
1 circRNA 5655, MIL#EERNA. 5 miRNA MEA L. @mINEARNEBENK
KA RS B A R M AE R HLEL . A CHF S48 R ASOUHT LA 42 3k [KI 4R K 517 H)
Hi circRNA FiAXT BmCPV [ RM &, #10] A BmCPV 515 1 HAEHLH| 4 fit
R E, 3 BmCPV BYLEM KB 16 SR £ B9 70 1 4E47.

32 MR AR

3.2.1 BnCPV [{)/#& 4% K & circRNAs RIEHE R 130

(WK ZEH M circRNAs I5FME

()£ R RI& circRNAs )ik

(3) 5 RILAT 20 ) circRNAs SEA KK ) GO A1 KEGG i 8% & 5 7 #r

(4) circRNA-miRNA H £/ 4% 14 &

(5)K & circRNAs f31E |

3.2.2 &K & circRNA_5655 f5hfig K A HIHLH

(1) circRNA_5655 [ — R HFAE

(2) circRNA_5655 fRIXHE R KA BmCPV (KB 4R %

QYA EFIERI B circRNAs K circRNA_5655 255 # A ryF 2t

(4) circRNA_5655 X H 35 A J [KI 3R 1k i) B2 )

(5) circRNA_5655 7£ BmN 4+ 1 5& 7 & 5 B 5 NF90 H93L ¢ fif

(6) circRNA 5655 7% %45 & miRNA S 88 5 K 0 18 5 1EH

(7) circRNA_5655 X ARG I& . 1 U2AE 36 5 8 R K B 52 )

(8) circRNA_5655 *f BmCPV 154 & il {1 &1
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H—&% BmCPV MY FE circRNAs RIAFEH K circRNA_5655 FiZh8B
(9) circRNA 5655 5 & [ E/EH
3.2.3 circRNA_5655 E4mig & A RIThAE
(1) circRNA_5655 b3 8 B (178 7E 1 FUM X Western blotting 381iE
(2) circRNA_5655 452 F1 7 BmN M & K&+ g+ H %5 5% e s
(3) pIZT-ORF1 # 14 KJ % K circRNA_5655 RIS E [ % H3K9me3 KIFMH
3.3 BARLK

% FcircRNAs i
GOHIKEGG)

Bm( P\ K

RETE®

g;rgRT\As? X ArcircRNAs K/h, 288, . i frcircRNAs
ik 7K R SRR TIR(E S  i B3 534 Hik

AR A PRIt 46k

circRNAs
y v v v v
circRNA-nuRNA circRNA 35655 || circRNA 5655 || circRNA_S5655 frel xcR_\As

pull down thost gene

RT-qPCREGFIVPL,
VP7 AL Je ik it

K AE
circRNA 3§
655(1)1hfiE
12 L

Western blotting i
EVP78 11 &

circRNA- pmlt.in pull

_— 0
down 7% Ifi 1% % 52
TR (RS ok ||
circRNAs B quIL\'A <6*5'
byl e
cire R\A 5 |—" \

A L& RyE Ak . cireR-P122 479 4
IFai &Lk circR-P122 4 {1 fEBmN#i] H3K9me3 1) F20H

‘I"WT‘ =4 A
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3% BmCPV BEAMREHHELH circRNAs Fik
R A

BE: BWEERYL AERTBmCPV)RE LRGN, CHE
KRB HIEE R, 154 NTE RNAs 50 IE [T E T HIFFIR RNA(circRNA)
IR HZ MR R R i 5 EEIER, L HERT HnT B £ BmCPV /&R Qe idt 12
PREREM. JET BmCPV B G K& Mg cireBRNA MRIE K/ F) &,
KA EENTENE T IER P IAESR (D) A BmCPV BRI IBELN (A5
R circRNAs fIRIEW . xR EE S oh 2 RIS 7 9753 F1 7475 A4
circRNAs, FHH3LRIEN circRNAs 4 6085 4, fEXRRALRIGEESR P9 H 646
F1 737 A circRNAs $ptE Rk, LM E| 2 7 K& circRNAs3638 4, 17 400
A circRNAs Z R 215 (5 #5481k =2.0(p<0.05, FDR<0.05), &K% /5 294 4 FiH,
106 1 Nifl. @id GO Ml KEGG & 87T Kk LiER 7 Z R RI& circRNAs A M
HEEEIEE. ETERRIEM circRNAs 5 microRNA(miRNA)ES &7 & 2 8]
FRYESHT, HIE circRNA-miRNA MEAEAI RS, KT 13 4 miRNAs & 193
A~ circRNAs A4 H./EH] . bmo-miR-3389-5p, bmo-miR-745-3p 1 bmo-miR-3262
s+ 555 30, 34 F1 34 A circRNAs FL{E. circRNA_8115, circRNA_9444,
circRNA_4553, circRNA_0827 #1 circRNA 6649 43 7& 4 6.5.4.4 F1 4 /> miRNA
250 5 R Ak I cire RN As JE R P BF (b R K 7 1Y ¥ R AE » 1F % K A& circRNAs
i junction LA HAM GT/AG HWHEYS . RITKHALEIRERT
circRNA X B R Y0 SN BRI A 589 BmCPV AR #FEH circRNA-miRNA
HAERAL TSR0 A, A TEH R cicRNAs 7E BmCPV & 5 L6 o 098 78 1 R 24
T HR.

X7 K&E; circRNA; S@EWNF; BmCPV; miRNA

1 5|8
ARRNA(CIrRNA) & N AR, HARES B3 miktt, WAESHE
poly(A)BE, Ef#AANR—KHMIERILRNA, EH 7RI TRNAEY M
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BREY, FUAEAIHERNEH, M TRIERNA, cireRNASTE AP & BEFE e,
circRNAsIIFL I IR UG R F R R R MM BRI R, MEEHER
FHAER URNA, &k, BEES/NTFHRNAKRFHC, CircRNASTEEE T A £
g, FECLMREY, mY, HEEamst IR R R%E.

HTFHESHMIBEEE, cicRNAsEIEFRRNATE EH/NRNA(MIRNAs)E 47
B E ™, miRNAsH FIRTEARRENARERRFERER, Bt
circRNAs 7] G 7E 18 5 40 Jfo 4 B TR 4 B s S A oAb R RSB AR U B 4R0E,
circRNAsH] /£ AmiRNAMESAR/EMA, #295 B ARRE B R4 M miRNAVE P LA
R X, CHEMREERY, FRRNA CiRS-7H5HmR-THENMEEMN A,
XA 15 T BB TR X PP miRNAN . —BbBR R ¥ Bl ik & SR Y HcircRNA L & 11 %
miRNAZ & 615, B miR-1388H/ERAIY, CircHIPK3 % 91 miRNA I 1847
TELEGRLE, W EBLESHMEImIR-124, — B E DA MEMHIE T, KE
28 B 40 5 AR R B cire RN A TS I R fifmiR- 1364848, KRBV ERERBEABIZNE
&, BES5REMERINETRRER,

B T 45 A miRNAsZ 4, circRNAsE AT HERNAR AT AR BT I % Hlind
3742 R FMBLAI S Z 4 B F 724 MicircRNA Mbl, H 52 #A3TAmRNAB#3%
, B ERAZENREY. BEMNFARERE, £HcircRNAsH EATEASHER
HHREEREAR, ENENNERTD T LEEASEEEEAN A", #
RIH, circRNAst AT LUSHZE & R T4 M e A R T RePY . boh, BiFEEBRE
(fcircRNASH ABGE - FHF B ABIERE AT, MTHERNARTA fERERE P,

LA RPcicRNAEE, EOL, THESFLMAT LAk, LAnR R4 4 5 &
Pl R BRI . BT T IX K4 7T REL B FcircRNA5DNA, RNABUZE AR
MEER, X RS HmiEL & a8 S0

W ZH AN E M miRNA, mRNA AR EARREEHBURT T HRERE
£ F K5 B (BmCPV)R I KM H . BmCPV B /s, 58 Ff miRNAs IR
EENSEZFP, T—RWFERER, BmCPV BEE, 167 MERKE LA,
141 MERFIETIE. H—EERTHS5KEX BmCPV AR N, @id#
FRFEFIET, KRG BmCPV £ 4008 K& bt 9h 3 R 752 N ER
FIRFEE, Ho 649 N LR, 103 AT, REESTER, KEBERFRENE
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BmCPV BN RE circRNAs RIAFI M B circRNA_5655 FThk B_%
H25ES4S. £EKL. KRR, BRIET. &4 F8LFERELR,
—REENERRIERNS HESHS BEERNARET B L) EiT iITRAQ
HEREAPHA T BmCPV BEBRXEHHPRELRREIEL, SREF 11 H#
ERFENEARSRBNER XY, SR, HX BmCPV BY/EKE circRNAs
RIEKFNAERE. EAFAF, ELIIF BmCPV BEF X EFHHH circRNAs
BEAT 7 2E 0T, LA BR SRR G R EERHRILH circRNAs BB £ T RE.

2 MR5RE

2.1 FEAH

2.1.1 #fE, W5 E

#HAk: pMDI9-T #{& N Invitrogen 2 &) 7= &, HAK B TEVE W%,

E: TransSa MBI 2R &4 42 6l(TransGen Biotech)

EL R

KM EBEHALI SR KERE S MU HEBmCPV)H 51 K5
BHEE % 5 MR 2 0 7 T A B & (R A

212 TREAAN &

RNAiso Plus 70 K& L P)H IR 2 7] (TaKaRa)j™ i . DNA b5 &
Marker. ¥R E . SYBR Green ikl &3 Tt i £ &4 42 7 (TransGen
Biotech). Ribonuclease R 7 Epicentre 24 @/ iy, DNA Taq K& E#/4 T Fermentas
Zve). DNA RRIECATFI A T Axygen 24 &) DNasel. T4 DNA E A4 W HER K
{ ZR B A BR 2 8] (Thermo fisher) ™ & .

2.1.3 HeAthik 57

REEEMR. BERE. SFXEBEWT R4 TAY TRAWASE. B
. FEET Solarblo 7). IRAEHET Biosharp A F]. GelRed 19T Biotium
nE) . HAREN I N E = Hrat.

2.1.4 R RHRZ

2.2 XA B

2.2.1 LB Witk Rt




- b BmCPV B3R circRNAs RIEMEME circRNA_5655 BT

fR & E R 10g
NaCl 10g
[2385/3:087) 5g

HEEFKEBERE, FERE 1L 3ml BAESE, RICHEEBHKHE
30 min, FTER.

2.2.2 LB [EfkEE 574
f& B A Pk 10g
NaCl 10g
B BHEE 5g
sk 15¢

REBFKEFEREK, HEEZE 1L, 121CHEEAKE 30 min, AHELH
S50°CHEA 1/1000 AHKHER, HHFR, FT 4°C. 8% Zeocin HLIERT
Mo, ERRE SRR, BRI R) NaCl By

2.2.3 & ¥(ampicillin, Amp)FiAE &

AXEER 0.1g

MABT ImL EZETK, FT4C.

2.2.4 75 mmol/L CaCl,

PR 8.25 g ik CaCLE T EBEF/K, FFEAZE 1000 mL, HEEHRKE,
7T 4C.

2.2.5 S5xTBE ZrRICTER

Tris 5% 54g
Ty 27.5g
0.5 mol/LEDTA 20ml

B RETEETFK, FEFEIL fpH £ 8.0, TEBRAEETKBRE
0.5%, FTZH.
2.2.6 1% iEHE(Agarose)

IR G HE g
0.5xTBE ZMik 100mL

INPAE R K RSHREIGMR, AEIZE S0CEA, BN 5 puL GelRed, 1RSI G #EH|
B -
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BmCPV B HE circRNAs RiLFTM B circRNA_5655 FThRE -t

23 RBF &
2.3.1 BmCPV &R &
eI 4% BmCPV % A KRB KR ZIREL N 1002 A5 /mL,
BERATHRSEeNRN L, BTERE 3 B 1 RBUEE 8 i, T 26C.
70%-85% BRI A . REBEME, T 6. 12, 24, 48 K& 72 /MRF43 HIHIHL 30
kRxEW P, T-80°CREFERA.
I HiRAERK BB R, B3R 1 RIKE, HRPR
2.3.2 MIFFEMIEFE
MIFFESRIE T LR ) AR - R A IR A 1T circRNAs B8 BENF .
2.3.3 circRNAs /&7 & il 7 i
(1) RNA R -3 iR s Al X si 6. 120 24, 48, 72h RIPTA
iR &, 1R RNAiso Plus iRFHZILE RNA. H DNasel 4 F &1 RNA ££4h, B
HEx DNA J5 5.
(2) RNase R #fk: HX 20ug & RNA T 70°CIH 5min, PN 3uL Rnase R
F 37°CHE 10min, /R EAhiR.
(3) Ribo-Zero 2:F% rRNA: BU iR RNase R 1L # 1pg RNA, {$H] Ribo-Zero
Gold 17 (Illumina A7) %% rRNAs, #R/5{fMH Ambion RNA BRI &
(Thermo Fisher 24 5] ) # RNA Bt
(4) B—FE 8 cDNA G R: 1% SuL FIH--FES TR A SuperScript
I W RERMBIERR 7 (RNA # RNA F, JF7E 25CTHE 10min, 42CHH
15min, & 70°CH¢HE 15min. 2RJF, ¥ SuL MRS ER A S 20uL 5~ HHUE
WiR A, JFME16°C THE 60min.
(5) 3" KA IR E BRI A T8k (Adapter) F13E % A 12.5uL A INRRE
W, T37°C THE 30min, 5 70°CH 1 Smin. RF A 2.50L ERR G A 2.5uL
RNA Adapter Index, 7£ 30°C F#H 10min, HJE A Sl HEi% 481158 rpik UABH 1k
R
(6)RNA WU 3L 1) % 1 Nlumina M /F: ¥ R 47 EH Agilent 2100
Bioanalyzer A& &#/5. 1/ llumina HiSeqTM 2500 JUl {0 i# 17 cireRNA /7,
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B-% BmCPV BYH R circRNAs RANE I K circRNA_5655 TR
f# B Bowtie2 # {4 (http://bowtie-bio.sourceforge.net/bowtie2/manual.shtml) ¥ clean
reads 55 % ERABTELXS . XFF unmapped reads, {# F S 718 2 (back-splice) &
EHhE A A . BREERH B REREEMEZEREAER AR IR RKERIE
CircRNA, F UL {E NS EF F #IT/E 85T . circRNA B RIEKFET
RPM(Mapped back-splicing junction reads per million mapped reads)i 47 JU & .

23.4 EMERBFES

W 7 5 52 1 25 R 3K circRNA {354 2 B # 1T GO(Gene Ontology)Th & i B
KEGG(Kyoto Encyclopedia of Genes and Genomes)Pathway 4347 . GO 4 #f
(http://www.geneontology.org) i T H 8 £ M AW E R RER TR, P RE
)3 #2 (Biological process, BP), A4k (Cellular component, CC)F4;FIhfE
(Molecular function, MF)#ii®. -logl0 {8 (p fH) FREHRGH, KRERFEE
E GO EEMBENE. BRINENERREEEIITT KEGG BH AT, Hilimk
THAFRMAEAERRENSE. Bk, -loglo E (p H) RREESH, TR Pathway
MM AT R E Y. B/ miRanda #04 Tl miRNA $E4%, FFM miRBase T3
miRNA FF%. *F miRNA SLERFE T, AT NCBI £ UniGene H#E %
(http://www.ncbinlm.nih.gov/sites/entrez? db=unigene)iR BEEH M I IEBIEKX
(3°-UTR), FH#IF PITA #2540 1F miRNAs & AEARAH ELIE AR AT et . IRYE S
ROFRM, FRATHREH ST T Gibbs #74E B HIREDY 25 keal/mol HIREEEN . TATIRYE
circRNAs 3£ FI 42 miRNA ¥J2 7 miRNA-circRNA M 4%, {# % T TargetScan 1
miRanda fJ Arraystar miRNA EFR TR R AR T circRNAs, miRNA 1 mRNAs 2
1) 4R LA S,

2.3.5 LR E & PCR(RT-qPCR)

F 2pg Bl 4ug RNA AHRE, #%E AR RNA REFPR, B3 cDNA, U
cDNA F#itR, #47 RT-gPCR. RfERINTF:

2x TransStart Tip Green QPCR SuperMix 10uL
Primer 1+2 (1uM) 1ul
¢DNA Template 2uL
ddH,0 TuL

HEH IR ST, 3500rpm B Smin. PCR F2F W E W F: 95°CHAEYE: 3min, 95C
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BmCPY BR F circRNAs ZEHME W K circRNA_5655 FIThRE - J ¢
1 10s, 60°C 1 min, REIBEIT 40 MEHHRINEHEHEL. S M EMREIHE
5, BRE-EEINS, HAEROHEREER 2E, 2R EEMHEN
SPSS it &

2.3.6 Total RNA K32 EL

[EXER/ERAR CSoCRARMETHE) |
ARUEMX, 1XPBSIREARIE
| M0AlmL RNAiso Phus, AFIREEZIH “NF” 5. FEARNuse freck AERRITIE |

| BELABHE MABRNsc-e® LERRITAY, FBEHESmn |
4°C 12000rpm#,{»Smin

| LK. AA00L=FFR. THRNIHFH loZEILER, XHH |
‘ $ X 5min. 4°C 12000rpmi /(> 15min
| BLk BERA) . MASHREFA. WITRS |

| ¥ 10min, 4°C 12000rpm# L) 10min
| AL, RRBMA L 75%Z8) (DEPCARS) . BWETRAT |

4°C 12000rpm# (> Smin
[ BEW EHOTRASRE, FRETHRS- 100E R |

[hAERDEPCK, 8D, 80°CRE |

| 58 Nano DropM R RNARE BALE ( DEPCAHEE M) |

2.3.7RNA R¥FL 1R

RNAIR 2ul RFARES
Random Primer 1L 65°C  5min
0°C  2min
RNase-free Water SuL —
BiX -
Reaction Mix 10pL
L. ETXRRE
Enzyme Mix 1ul 251 1&2
gDNA Remover 1uL —

®E, HEFEWATF PCR, M 42°CE& RN 30min: #57=¥HF & & PCR,
N 42°C & BB RN 15min, BfG 85°CR M Ss.
23.8 REmaARMN QQ5uL RMNAER)

21



s-% BmCPV YR EE circRNAs BIAKE WK circRNA_5655 KIZhRE

10xPCR buffer (Mg** free) 2.5uL
Mg** (25mM) 1.5uL
dNTP (2.5mM) 2uL
4K (DNA. cDNA FlIfHI%) 1pL
Primer 1+2 (1uM) 1uL
Taq DNA B&fE (1U/uL) 1uL
ddH,0 16uL

¥ PR TIRIEACRS], B PCR U#HTSER, BFREWT: 94CHE
¥ Smin, 94°CAE % 30s, 55°C (AIRER KREME) E ¥ 30s, 72°C & 50s (H
HFEX/MRE), 30 MEHE, 72°CHEM 10min, FF4C.

2.3.9 IRAEVERER Bk K& DNA B EiL

¥ 5xTBE PRI IFRECHI AL 0.5xTBE LI, M BIKEERE 1%505
FEER AR, K PCR F=40N A 3uL 10X loading buffer inFE, NN 3uL DNA
Marker SfF, 50-100V Bk ERBIER TRPIEAE, TEIMNERRBICTFME,
LA TR B RR%.

[ LR EDRIBNEHRFE (100mg=100 pLiER) |

)

| ALASXEEBAHRR)Bulfer DE-AYW, 75°CRBMHIIAZTT A/ |

'

JOAO5X Buffer DE-AtKIRE)Buffer DE-BHIR, BHUATERSE
(FEHDNAR B/ T 400bp, MIBENAIXERAFNSHED

| B LARASBEDNABIEE (l‘é&&%b’?) , 120000pm®lr Imin |
. FiEHR
| J0A500uL Buffer WISEE, 12000305 |
FER
HIAT00pL Buffer WHER (EAIEEHNZED ,  12000mpm®.0030s
R
IOA700pL Buffer W (ENHEEHIZED |, 120000l 1min

| FER FX12000rpw i lmin
| ONABIEBE TSN LB LED, ERPRMA25WEETFK |

y
| ZEHE lwin, F12000pmM i 1 min, PEIIDNA |
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BmCPV Bs X E circRNAs BRI MR circRNA_5655 82588 bt 4
2.3.10 RZAMMMH &

[ BE3uL TransSofE#$ T 3ml IBRHIEHE |
3TCIEAIEHRTR
WER30uL ERIEFER, H4EEM T Iml LBRIKISIE
37°CIR AR
| BRI SILGEAABIEPED . 0°CHR10min |
L 4°C 5000rpm,(» Smin
| ALk BHITRALE, MATS0ML CaCl ( 75 muoll ) KiTHNE |
0°Cli30min, 4°C 5000rpm.(5min
F LK, HI0TFRASEKLE, JA200uL CaCly ( 75 mmolL ) WRITE

| cCREMETRRESEMALRE HHE,  S0CKBREF |

2.3.11 iEHEEW
DNA EERMNAE R (25ul):

HE R (R R ) =4 12uL
pMDI19-T # & 0.5uL
10x T4 ligase buffer 2.5pL
T4 DNA ligase (350U/pL) me
ddH,0 9uL

BEERS) Bk, 16 CE& B hEE K.

L& DNA &7 22 EHM &R, WITRY, 0°CHE 30min,
42°C#i% 90s, H 0°CHE Smin. BEAF A ImL LB A E 7%, 37°CRIKEEFR 1h,
5000rpm B0 Smin WM, BT 200pL 35 FERWRETS] . 18 IR AT PR B 8S
AIEATE Amp B9 LB B k54 B, 37°CH R %L LK 30min, H{EIETR.
PREURANBEYE R 3mL & Amp () LB MR EE R, 37T°CHEIKEJF 8h, 2 PCR
BIREE, BIFMELREMRHEH R & #1T Sanger M5

2.3.12 FK& circRNAs fI581E

N T RAEC % E 1 circRNA 1 B 31, BHLIEIUA [5) Rk 7K F 1) 6 Fh circRN A,
RIS circRNA FIBTHERL A, 0 BRI KBS 3K 1T PCR, PCR =it —



s5-% BmCPV B KR circRNAs FARE B circRNA_5655 [IThek
U F Sanger JUF#HATIUESE, A THAE circRNA 51 ¥ 5 U5E 2-1,

£ 2-1 circRNA 33E Ff Bl £ 34 5| 40 5 5)
Table 2-1 Divergent Primers for circRNA Validation

51442 K U547 F)(5037) T8 4/F 51(5'03")
circRNA_0827 GGCTTCAGGTCTCTGTGAACG CTCAAGGCTCTGTACGTGAGC
circRNA_1193 CATAGTCGTGTCCAACGGCTG GAAGTTCGGCGTGCAGACGGA
circRNA_3493 TACCACCACAGGTCCAGCAG GCTGGCGACGTTGTTGTTCAG
circRNA_5655 CTTCTTCGGCTGCGAGCAAAG TACTACTCGGGTGTCGTTGCC
circRNA_6031 CCATGTTGAGATCGTCGGCTG CCGGCGAGGTTGTAATAAACAG
circRNA_0962 GATCTCAGGAGTACCGCGTTG TCTGGCGCAGGAAGTGAAACG

2.3.13 circRNA kK F AL
NTHUERE Circseq HIEIE, BEHLIERE 5 1 circRNAs(circRNA 1193,
circRNA 2439, circRNA 5655, circRNA 6031, circRNA 0962)F s:if & PCR
HAT T HAE. FTFIIE circRNA RiZKFHRRF I REMESI MR 2-2 i, f#
F B-actin AN S
& 2-2 qPCR Brif A ) R Bk 3| 4 7 5]

Table 2-2 Divergent Primers for gPCR

5| & LHSI M5 (5'03" THEFFI(5' 03"
circRNA_1193 TCGGCGTGCAGACGGACCGA CCAAATTTGCCACCATATCT
circRNA 5655 GCCAAACGCGAGACTCACTA TTCGCACGCTGTTTCGCCGG
circRNA_6031 GCGCTGCGGTAATGAGGAAT TCGCACATAACACGACAACT
circRNA 0962 TTTCTGGCGCAGGAAGTGAA GACGGCACTCGACTGCTTCT
circRNA 2439 CCGGACTACGACAACGAGCT CCGTAGATGAAGGCGCACC

B-actin CTGCGTCTGGACTTGGC CGAGGGAGCTGCTGGAT

3 GRESH

3.1 &M circRNAs # 41+

F CircSeq TR T Z&EH I circRNAs FIR1L, @il s@ sl FaESBEREF
AR B BT circRNA #R A, EXREREBHERS, NTBERES BN
101,981,470 4 raw reads FH 82! 100,415,764 > clean reads. MZ & H b 4L % &
9,753 A~ circRNAs, X% circRNAs P K EF A 1,200nt, iR K KEH 94,030nt,
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BmCPV BB} HE circRNAs RiENH K circRNA_5655 MRk Bk
RAMKEN A 54nt. K& circRNA {RIEW KNG AN §- 2000t % K1~ 2,000nt,
KK ZH0h 200nt Z 1,500nt (& 2-1A) . 45K circRNAs ] GC 26 H N
45%%F 65% (92-1B) .

engih Distribution of Al-GIfcRNA
A ! ' .
- "

GC Content Frequence Distribution

Frequence

50

il e

A 2-1 £& ¥ M circRNAs 9441
A: circRNA 9K A 5%, B: ¥ 8 circRNA ) GC ¥
Fig 2-1 Characterization of the identified circRNAs from the silkworm midgut
A: The length distribution of the identified circRNAs; B: The GC content of the
identified circRNAs in the midgut

@I R B IR U circRNAs Al 41 RNA (8 L0 4, (R e A7 i o #0
R BT AT A& mRNA {9 n[ 4B, 7 2T 1 ## circRNAs [R5, 0F AR 5
1] circRNAs [RIZ SR A 7 T ERE, IR LLARME circRNA 1741 (5 B (044 11K {0
B 7T circRNA TEE KAV 150 Ao 45K EoR, MR circRNAs e 47,
AT#E circRNAs 77 9 5 95, 4045 93.79% H L & circRNAs, 3.12% 4k 4t circRNAs,
2.29% #&[H 7] circRNAs, 0.29% P& T~ circRNAs il 0.34% [ 3 circRNAs, L& X
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B-% BmCPV B HFE circRNAs BIAKEM R circRNA_5655 FIThek
2 circRNAs #RETAE XEEFR (B 2-2) o HERIGH SRS Z 8
circRNAs FI5RIE, ¥ H WEEF circRNAs EIFEE -MEREFEREER, &Y
circRNA HI7 S R % BmCPV Bprgm (& 2-2) .

sense-overlappmg cireRNA 4
& crcRNAs-midgut (BmCPV)

atrifie o BENA B crcRNAs-mdgut (Controly
mtergenic crcRNA 4

exonic circRNA <42

antisense circRNA

T T T T 1
(} 2EHH 4000 GO RO LR

Number of circRNAs
A 2-2 &P M circRNAs 694+ £ fa 4L B

Fig 2-2 Types and numbers of circRNAs detected from the midguts of silkworms

circRNAs BT EE SR T R E7R, KET B EHIRKEZH circRNAs B#%
S5 ARYE GT/AG 75, S5WEAsimil (8 2-3) « EAREESIYREIE
AP circRNAs, KIRKZEF B H I circRNAs ZE AT 2R3, — X KBS
A AEIBT 4 2 B3 A AN[F back-spliced junctions FJ circRNAs. XbsERKH,
circRNAs FIFRR AT R BT 32 BA gt

ks éA

L S—— 0.0-

probability
probability
g

Crirchase-human Sitkworm
A 2-3 AEFRE& cicRNAs #4215 5
Fig 2-3 Splice signals of the identified circRNAs in humans and silkworms
2 £ F &Gk circRNAs 895K M3 R K2 BRE T
BENFZTARNAEY I RER B 7% . CircSeq 7y Al 720 BEAA LG A
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BmCPV BRt K E circRNAs RIEFILHI R circRNA_5655 HThik i B_%
dh PR 09,753 817,475 M circRNAs. 5 T-RPMiE £ 7 BmCPV I gL it 11 figg Flf ik
F A& P circRNAsHI RIA KT, 4R BREMMEMFRAE KM LE (1Y
2-4A) . AR LRI McireRNASH 60857, I 7 X B FIE0 K iy o R e 4
FikMcircRNAsS 59646517374 (E2-4B)

TEBmCPVEL M i, CircSeq Lt %5 e 136384 ik K i McircRNAs. 7EXf
R FR IS RE A b, 38 it 3 20 B A IR BmCP VI 42 )5400 NcircRNAs ' 1 & VE 2 3%
(5 8%k =2.0, p<0.05, FDR<0.05), 412944 |-, 1064~ T ([€]2-4C. D) .
CircRNA 3112 ({78 k: ~2544) KBmCPVIKRLG Lifj#2ik bt £ (FcircRNAs.Z
—, ‘Eld T4 X FcircRNA,  HILEE UIACRIZE P4 el K A L de 1 ok
N2 4 B(XM_012689500.1). IfiicircRNA_4672 }& 1N il &1k £ (FcircRNA, Tl
J& 117 LA BrcircRNA, F 1L 3 TR IR 2R VL% i 4 R K R AL 75 R ad ik
4418 111(XM_004926983.2),

A ‘ : B Mldgul_ ———
B8O -
80 - :
/
= W‘ =2 = ‘\ 646 | 6085 737
! \ \
"] e B | |
o L ! L. — | \‘\\ k ,//
Midgut-BmCPV Midgut e e ) »// i

Midgut-BmCPV

RNAs

upregulated circRNAs  downreg 1 crcRNAs

B 2-4 E£% P A BmCPV 2% ¥+ M%) circRNAs 69 & ik 1
A: BmCPV &t My foxt B F M ¥ circRNAs #5 RPM 1A: B: iE% F M4 BmCPV
AP A F circRNAs 8 Venn 5 #7: C: 24 &ik#) circRNAs; D: EF ¥ Mfe
BmCPV &% ¥ M ¥ circRNAs Z i8] 49 2 F £ F & & (4240 %1k 2.0, p<0.05 4= FDR

<0.05)
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BmCPV BT HE circRNAs RIAFIE MR circRNA_5655 FITHRE

Fig 2-4 Expression profiles of circRNAs detected by CircSeq in normal midguts and

A: Box plots of the RPM value of the circRNAs in two groups; B: Venn analysis of the

BmCPV-infected midguts

circRNAs detected in normal and BmCP V-infected silkworm midguts; C: MA of

differential expression circRNAs; D: The significant differential expression of

circRNAs between normal and BmCP V-infected silkworm midguts (fold change 2.0,
p<0.05 and FDR<0.05)

ETHMEBBUNZRFILR 20 B circRNAs 0% 2-3 Fin. BETRNK
circRNA-miRNA W%, KEMHZIEZ /K A3S(NGR-A35)F1 K& Wntl(WNT-1) EH

R FIAAT 20 # circRNAs(circRNA_5655. circRNA_9582)F11F#% .

%.2-3 /2 BmCPV B+ B+ £ % & K87 20 89 circRNAs

Table 2-3 The top 20 dysregulated circRNAs in BmCPV infected midgut

Name Fold Change log2FoldChange P value Type Best related linear
transcript(Gene symbol)

Upregulation
circRNA 3112 2544.289157 11.31304693 0.001624  sense-overlapping XM_012689500.1
circRNA 9582  1605.325301  10.64864996 0.002667 sense-overlapping XM_012696726.1
circRNA_9081  1479.120482 10.53052386 0.002946 sense-overlapping XM_012696281.1
circRNA_7454  1206.518072 10.23663381 0.00267  sense-overlapping XM_012694536.1
circRNA_2952  999.5421687 9.965123622 0.00494  sense-overlapping XM_012689347.1
circRNA_3493  §822.8554217 9.684495157 0.006523 antisense XM_012689767.1
circRNA_5655  777.4216867 9.602553543 0.007092  sense-overlapping XM_012694348.1
circRNA_4553 772373494  9.593154845 0.004362  sense-overlapping NM_001113265.1
circRNA_3101  742.0843373  9.535439347 0.004579 sense-overlapping XM_012689500.1
circRNA 6031  731.9879518 9.515676092 0.007758 sense-overlapping XM_012692613.1
Downregulation -
circRNA_0327  0.004432127 -7.817785029 0.018598  sense-overlapping XM_012690535.1
circRNA_ 2873  0.003871313 -8.012961152 0.015695 sense-overlapping XM_004924781.2
circRNA_8162  0.002981583 -8.389705771 0.021277  sense-overlapping XM_012695334.1
circRNA_6649  0.002857468 -8.451047141 0.008593  sense-overlapping XM_004929799.2
circRNA 3450  0.00251404  -8.635776552 0.008501 sense-overlapping XM_012689737.1
circRNA_1875  0.002031466 -8.943263134 0.007605 sense-overlapping XM_012697844.1
circRNA_8700 0.00194236  -9.007973916 0.007277 © sense-overlapping XM_004932630.2
circRNA_3508  0.001897856 -9.041413396 0.025578 sense-overlapping XM_004925402.1
circRNA_7474  0.001783184 -9.131329032 0.006708 sense-overlapping XM_004930980.2
circRNA 4672  0.000545456  -10.84025027 0.003145 sense-overlapping XM_004926983.2

3.3 £ F#&IX circRNAs F A& F GO #= KEGG @ 34547
circRNARITHEEFT RE 5 HIg M E R AN CHMIhgetix, A —SomxE

circRNAsXf BmCPVEJLHI N B, X Z R RIXFT20/circRNAsHI 3 A £ F #1T7GO

BEST (BP, CCHIMF&#) DIERBREEINGE. EFpE/NTF0.05HTN%E,

FHHEHpE#ITHF . REEAGONXHEL, HEK BRI ERREIENEE
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BEMNGO%H. X LiEMcircRNAs, #F4 473 # (Biological process, BP)W.3
B, ALT AT RGO WG E T FUR KGN 70 7 fOmE (R AM ARG B . B3R iz Fian
MiER. WEEBAEEY. MEMALERE A E §YEH A AM(Cellular component,
COERFA T =. EEF&EE. BBV S MBS ATPEEEE S+
Ij&E(Molecular function, MF)XERPAL T8 = (F2-5A) . % F FiffcircRNAs,
EYE R RAT AR AR IE . LR R E . MM A D BT
ANHFERENRATIAHE . AR, 7F TOhRe R AT < DR fREIIETE . |
ik Il g E FUK A RS PE (P92-5B)

M 2-5 iflit BP, CC #= MF i& 23+ Lifl (£B) #F#8 (£H8) circRNAs it 47 GO
Rl
Fig 2-5 GO analysis of the up-regulated (left panel) and down-regulated (right panel)
circRNAs of the control and test groups under the themes of BP, CC, and MF

ghAh, B IR T I B circRN AsHI 3 A e (K o0 73 51 48 o2 1169 R38N KEGG ik 1%
(p<0.05). 7£%E R RIENcircRNAsT 4 AT20KEGGI& 1# ni2-6/ 7k, JLr{e
Notchfs 5 # §i212, ABCHBEHMAMIFoxOfE Y 3k,
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KEGG

Inositol phosphate metabolism

Purine metabolism

FoxO signaling pathway

Fatty acid biosynthesis

Phosphaltidylinositol signaling system

BC transporiers

Carbon metabolism

Phototransduction - fiy

Glutathione metabolism

Amino sugar and nuclectide sugar metabolism
Citrate cycle {TCA cycle)

Longevily regulating pathway - multiple species
Glycerofipid metabolism

Pyruvate metabolism

Hippo s:gnaling pathway ~fly

Biosynthesis of amino acids

Endocytosis

Paroxisome

Fatty acid metabolism

Ubiquitin mediated proteciysis

0.0 05 10 15
~log10Pvalue

KEGG

Ghsdatone metatoksm

- 4 - log’ifgpua‘ue 12‘ o
M2-6%% bl (LH) AT (FH) mRNA & 20 4~ KEGG #54%
Fig 2-6 20 KEGG pathways of significantly up-regulated (upper panel) and

down-regulated (lower panel) mRNAs

3.4 circRNA-miRNA & 4 R %t #) 3¢

R 5 B B ERNAN 745 B ZcircRNA-miRNAM B/EF M4, HZKETM
£ -5 7 circRNAsFImiRNAsZ (A BAE R R FT30045, XF b BAE K RIGE LA S
fiIp(EATHET . EEEOR G AN B AR B B circRNA-miIRNAM 48, &R ERTEL
BmCPVELFE VI REHIAT300M ILAEF, 4713 miRNAs5 1934 circRNAsEL{E (B
2-7) , FF HcircRNA 9444, circRNA 8115, circRNA 4553 FcircRNA_66494( 5
bmo-miR-278-3pH&5 &

30



BmCPV B H % circRNAs RIAKEM R circRNA_S5655 I Th ik —#%

A 2-7 BmCPV & % K & F M49 circRNA-miRNA Z4% W% ( = A A XA circRNAs
Fa [ #5 4X. & miRNAs )
Fig 2-7 The circRNA-miRNA co-expression network in the silkworm midgut infected
with BmCPV compared with that of the normal midgut(Triangle nodes represent

circRNAs and circle nodes represent miRNAs)

3.5 K& circRNAs #9352 4E

BRHIIT4E B, BEHLIASE 6 1 circRNAs AR BCH: S 9IE (T 40AE . 10 AR I 51
WK R FUAAM AR, i Sanger MFIAE (9 2-8) . SCHRE IR ¥
LE R LS R .
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<«——— Divergent ———» CicBNA_1193 «— Divergent ——s
" LK T43459
o %
................ refeerem sen vy
A
i
i
f -
{ A {
{ | Vit \ i3 i3
§ Ui i SRR o‘tm &
EERE i ¥rYE" 4 RN SRS A TESERRE N |
ST e Sanger sequencing
Sanger sequencing .
citcRNA_3655.2 ¢ Divergent ——p
i RNA_ H *— Divergent ——» il Te—mp  2OC101232920
LOCiciTslse =
ATx FTACC £
COGUGAAACAGK &
’;‘ ..... I e I ST
z
| |
Bl " it
] i
Sk ik ek i fod 8 & 8
Sa Sanger sequencing
> «—— Divergent ——» SECRNA_£982 e DVELIENT ey
al - L $1222.) ol e
vy L SAGCAHTCGA GATGAACTAGAAGCAGTCGA, &4
es T8 v casse A T T S—
» 1 2
| a iR
D o B T RSN S S8 CRENERAESHNERRSREFELE TN NS D
Sanger sequencing Sanger fequencing

g 2-8 i#id RT-PCR #= Sanger M /4 384 circRNA £ iA ( 37 & & & F circRNAs 494
Bl k)
Fig 2-8 Validation of circRNA expression by RT-PCR and Sanger sequencing(The
arrows indicates the junction site of circRNAs)

9T BmCPV BES5 circRNAs RIZKF R, 5t 5 Fh circRNAs FIFRIEK
F(circRNA_1193, 2439, 5655, 6031 1 0962)i47 T W, 4R S RATEEW
circRNAs B RIE7KF A L2 B BmCPV BRYL5#2(F 2-9), HRIEH#H 5 CircSeq
ZR—B.
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25+ _
- CJ Normal midgut
20- Bl BmCPV infected midgut
S
2 15-
.
2 104
(_1>_) *kk
T 5 i
o
0- [ | h'. -, u
> ) o) N SV
N T T
Ng Ng Ng ¥ Ng
S & & & &
¢t et &t &t et

B 2-9 circRNAs &L FI1E ( **%p<0.001, **p<0.01)
Fig 2-9 Validation of the expression of circRNAs (***p<0.001, **p<0.01)

ERFR GBI K& T H iR tE B PCR £33 T circRNA_6031 Al
circRNA_0962 IR KIEFIE, SRR, KA cireBRNA_6031 1 5 % 3 Klig
AL I RIE RS, Bl 231 6% (B 2-10A). circRNA 0962 /£ “#4 =
KAFAS PR LE KT R, MEZHB=K. WEWKM LB =KD H
circRNA_0962 (1) &iEKFERAIL (1 2-10B).

A _ B

relative expression
N
T 1 i 1
relative expression

B 2-10 FRIAF MR KET M P circRNAs #9405t KL F &
A: circRNA 6031 #948xF R X ¥ /& : B:circRNA 0962 #4482F & ik ¥ /&
Fig 2-10 The relative abundance of circRNAs in midgut in diverse developmental stage

A: Relative abundance of circRNA_6031. B: Relative abundance of circRNA 0962
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R — KR circRNAs BIRIEE, RN DMELE = REEBHIMER-
“R. GIRE. k. BE. DBAES TRt EE PCR FIIZXKZE circRNAs #IAHXY
RIEER. R EIR circRNA_6031 (X RIAEFELRE Y &S, HMHALHR
EKFERAK (F 2-11A). circRNA 0962 72k TR IANKFRE, AT 10 F
A, MAELRPREKFHZE (B 2-11B).

A B

15+

104

relative expression
relative expression

@ & S
(:°° ‘§b ol W (°° \3“\&
N o 5
) (§'\’b
&
»

B 2-11 RBRAH Z R AR AL P circRNAs #9485t KX+ &

A: circRNA_6031 #9482+ &5 % /&; B: circRNA_0962 &94axt £ &+ &

Fig 2-11 The relative abundance of circRNAs in diverse tissues in 3 day of 5th instar

A: Relative abundance of circRNA_6031; B: Relative abundance of circRNA_0962
4 itig
BmCPV &M X &Fr MM EE, W LE DR, CHLHFRE T BmCPV
EY% /5 mRNAs fl miRNAs kK34, 2R 7 X% RNA £5 &5
T2 EITIEE. circRNA RILT 20 4D 90 FK, B—MiREEE ML) 7
REF B FEmID RNAISY, BEEERRARANTAYH P EETHS
circRNA. BESHBAMIAEE X circRNAs B BEETLE IR EFRHER,
PA B IXEEH B circRNAs FIRIA R T % BmCPV BN . S T 5 0 b 2 ffix ik
AR, 7E AR HX BmCPV BREH G AEE X KEF BT m@EEMNF . &
IEH M BmCPV BEH TR R AN TEH T circRNAs, 5HEANLKHABDF
H % E ORI circRNAs —#f, IX2E circRNAs BE EBIRRE. Bldn, KEH
K& circRNAs HI7E Bt 5 ARl FMEF M RTH GT/AG B&ES
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BmCPV B33t K& circRNAs BEFIEWER circRNA_5655 FIThAR p
il BmCPV B&4e5t circRNA KL L#M . Kia BTEM A B FBEERB A £
PEERAEMINE T cirRNAs FIBIFRRENLEIPY . 22 s pg gy i i T 217 )
BIEECY, @ LA, BAVBHER: FE circRNAs FIE R H R 14
# GT/AG H#ES, FHZNHE BmCPV BRRHIRMHRAEEL, XX
circRNA FIEBRMI L E R B LESIE. EAFRFPRMH—NEBHUR, 7
Z & circRNAs PFEATZBHET . BFETRENENINETFI cicRNAs 5T
ML MEAE AR SR IE . B B DR T DA S P 738 B 1) B9 4380 38 £ M)/ s T B B
LRI 4 L H circRNASYY . AWM AL RER, circRNAs [T 45 8] 1
BT 10 FPAMRAR 62 FhRMAERCY, Wik, TLOANKR T E B
AR R RART Y. 7 BmCPV REH KB g, M AR R R AN
RIEAF LM circRNAs, XBEREENIHEF M circRNAs (118 45 & EEA
RNA iR MERME A R —SRE R AEMEER K, X5 BmCPV &
EASH Rk - 70,

BmCPV &), % mRNAs A1 miRNAs FIREER KL 72k Rif,
BmCPV B4 /5 K& circRNAs 19 RiEEAX AT, FULEAG A, ] CircSeq
AT circRNA [ RIEKF, 858 BREIEREF BmCPV R EF gt 7 517 646
F1 737 4~ ciccRNAs $5 3¢ 1 R ik, HiXP/HEH T 6085 MHEIRY circRNAs, Hrr,
f£ BmCPV B h i % 52t 294 4~ LIAA 106 A N circRNAs (F50& 4L
=2.0, p<0.05 Fl FDR<0.05) .

seabh, I GOMKEGG 7 Hr#R 1 BmCP VB 4 5 K ZcircRN Asf 4 913 Th g AN
HBLOERIE. GOBEEMTER, --BHERE L EYITRE, MR RNS T
IREMIA . AR ILFE LiAMcicRNASHI 22 FIDAED, HEZHT <MGO% B 4
PINER TS BAEBIELES O MIBEAR 5 AT ATPESVE Mo /£ N ifcircRNAsSH 4 F
Thaed, SR =M EBAEE. SR REEHAKRBEE. 28, ZR%
ZcircRNAsHIKEGGiH# # A5 Notch = Si@ %, ABCHIZE 1M FoxOf5 5. X
LRIRH, —LcircRNAsTIRES 5 7T BmCPVIR K K R A e .

BmCPVHr B R F B P LA, fRRBNER, PG HRAA
®, FF R RIAE IR Z R B K4 fh . X R IARAT20/ circRNAsHY) T i
miRNAsHEEERFT 4T, ERERENPHUREHSEERARNE, XRHPX
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B_o% BmCPV BN F R circRNAs FH5HIE M & circRNA_5655 FIThAB
SRR REBIRMPATRIEN T EMREBE. 4, BT PR LB
HiE, BmCPVERRMAE R REHHIFALBB/WH, XTAsh HhEAMENES
ERFIEKF TIRATE

M ABmCPVRERLER, KERE RGBS £ 4R E QRN E M
RERT. ERFAY, FERELEERREKFE LA, BENRAFLRT200 LA
circRNAsH FimiRNAsHIREE K, #EIRIE, circRNAsH 78 HmiRNAKESHE/ER,
RE9% B SR RS A3 S M M miRNATE M LA TR R 1A . #EBmCPVIRRLSE, 1E
FETHHEEHBENERREWCcicRNAs, X #8H B F # 7 circRNA F
miRNAZ B FHE M. FZHIRRNAREBREMH, WCIRS-7. MEHIRE X5
YFICircHIPK3, #E& ¥ ZmiRNAKIL &4 AP, % FmiRNAs7TEBmCPV/ES
KR E EEIER, —%circRNASH #8618 T 5 miRNAsH B /EFH £ 5BmCPV
RYPHEFR . AR S, BT cireRNA-miRNAM EAER N, LABiMllcircRNASs
FImiRNAsZ AR R ETFFIGH, ERSHEEMcircRNAsHF KT — 48
ZAmiRNAZE &AL A, H1ibmo-miR-278-3pAT 45 &circRNA 9444, circRNA 8115,
circRNA_4553FlcircRNA_6649. Z B fIH 71K BIbmo-miR-278-3pRE# /1 IE K&
HREBEERKREEEAERNNRE, B EAUERETHBmCPVHmMRNARF
AP, K Bibmo-miR-278-3p Al A8 575 X H R AR K circRNASH EAEA, Ml
fEBmCPVEHFREEEER. NHEERMSALAEH, bmo-miR-3389-5p,
bmo-miR-745-3p I bmo-miR-3262 4+ A &5 30 , 34 1 34 A circRNAs 1§ %X .
circRNA_8115, circRNA 9444, circRNA 4553, circRNA_0827FlcircRNA_ 66494}
FEHF6 5 4. AF4 P miRNAKIG A1 8. IXELER R, ciccRNAsT] fEIBIT 4
SRR E R RIE PmiRNAsSKE M BmCPVE S MHERE, REMHYIARETLE
B ER— IR

M2, LRI RYE BmCPV BYLiRt T AMNER, 3 B9 BmnCPV
BRPEMERAE T FIOMMA . XA AL E K circRNAs BIGEA A, $ETT
EA15 BmCPV B KLY IR I KB .
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8/8= BmCPV RN FZ circRNAs FIEHEM K& circRNA_5655 BIThAE

B=EF ZRE circRNA_ 5655 BITHRE R AERHLH

E: K& circRNA 5655 FHIKE A 563bp, H K & histone-lysine
N-methyltransferase eggless (LOC101742950)# K #1585 9-13 4B F IR AL .
RT-qPCR 45 R B/RIT R IX circRNA_5655 f5 HEAREE LOC101742950 HI#E 3% /K F
BERR(K, {8 Western blotting i MI&5 R ERAEAFEU/KFEHEFRAR. 4K
RIERIERLER, circRNA_5655 £t FHIIE 4546, 1M circRNA_5655 5%
X NFOO A BB EF IR EEIL 2 6L, #id circRNA-miRNA pull down FIXUEE ¥
FRERSGIUESE, circRNA_5655 GE 2 E] bmo-miR-3391-5p B4R EFH MTELE T
TWEERERFKEFHE G I BLEE Rpd3(Bombyx mori histone deacetylase Rpd3,
XM_004931383 2)F1 K &2 ik 521K A35(Bombyx mori neuropeptide receptor A35,
NM _001134279.1)]F& 1L . T RT-qPCR HHliT F1& circRNA 5655 40+ T4
KRR FIEKT, KIS FRIL circRNA_5655 7] S8R & p53 B EE F (Bombyx
mori p53-like protein mRNA, KC243147.1), KEESHESNEFEER T STAT #
&l (Bombyx mori signal transducer and activator of transcription, NM_001163916.1).
K& survivin-1 F K (Bombyx mori survivin-1, XM_012688679.2) & A /K F T i
(p<0.05). MAMABAER, TFRIX circRNA_5655 &40 M 178 - 05| Mg T
B3t circRNA-protein pull down /5 4 2 K I, circRNA_5655 7] it 5 £k KA AR 1%
REBRBEA. BNBRKREBHAERT 2-B. SINEAPHEEATHLEM.
Fah, BATERIITRIE circRNA_5655 % BmCPV EH EHI G MEIEH, BREE
circRNA_5655 < J& (1) 18 hn s &) 55 -

X #2178 circRNA _5655; miRNA B4 (EH: AEHFEM: MRBESHET,
FixHX; BmCPV

1 518

B RNA WENFRARSEYEREN®ELE, TR citRNAs FEAF
PiFheh Tz R0, A cireRNA BRI BIE=4, B 3 KimA 5 sRutidid 3t
MEEREm AT, R RNA AR EXERIMIBAEE IS, XEGEML TR
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BmCPV B33t HE circRNAs BEAKBEME circRNA_5655 M) 88 =
t RNA EEEmpfaEdE, 3 8 ciccRNAs B HAR LK ENBAEF >, x
HEOR T ENREEEN LY. BIHAT L, BE4IEY cireRNA AT KUEN
microRNA &Y, stipg o WHEAYY, FFaesiRmgmzERERY,
circRNA BRI LAEES. k. SRARBEAR, HMEABAR-EHRAIERY
MEAEXET, m—HaAABRANEBBR T4 EE T 3(human interleukin
enhancer binding factor 3)ILF3 2[4 /) dsRNA 4558 £ NFOO/NF110, fighs H %
7Y circRNA 5 ) BT 4 3 FL R B s e = A o U™ . NFOO/NF110 7E4% P {2 it
circRNA ¥R 4, ERESMMIT 1 BN circBRNA 456, FsERE, $
NFOO/NF 110 #4a tH BISMMLET , R i —4% NFOO/NF110 M circRNP & A4 bR
K, JFEH 8 mRNA 255 KM N HUR # . JF LI RN A LA F SR B,
Ut 2 F circRNAs 1] LA 5 2 8T 157 AR SCIDE AR RL 9% .85 o cireRNA I # A
FRAERY RNADY, B BH B AR B, K RNA L — 85 TR i
HE(sORFs) 7] LA F5 Zh BE E NAKUS Y, il dn— 45 M circRNAs circZNF609,
circMbl, circ-FBXW?7 1 circSHPRH #RREMS 76 74 A it 1T 818152,

KA Z M 1595 B (Bombyx mori cytoplasmic polyhedosis virus , BmCPV) &
EIUR BRI A 2 MR RRIALM, K2ARENRRENSHTIERRLE
K, BRYPHAEN AR 10 BASE RNA(ISRNA)EFEAH 6 Fes &AL, 8
RN AR VA A RNA B3RP, C40 BmCPV 1 S1 A ECEES ik #
KT IS, T S7 BT 4RADLEME 1 VPT(55kDa £77), 5 BmCPV #% # H H
T B H IR,

AN A REENFHA, % BmCPV YT FEHRIEH circRNAs #E1T
T %5 R IhReTERE, HEMIX L KA circRNAs ATAE S 518 M &K s, 5t
BmCPV J5% 5 1138 786 & B Fr#Zi .

X #& circRNA 5655 #& H histone-lysine N-methyltransferase eggless
(LOC101742950)F5 K 138 9-13 #FEFHALTI A, BmCPV BEfE, HRIL/KY-H3
DRE. AFTBLME circRNA_S5655 i Fik# 4, #RiT 7 HAE F AR,
FEGRBRATERN. ARBEHAET. BmCPV M EH HEm., @i
circRNA-miRNA pull down FMIXREERE RLK, BT circRNA_5655-
bmo-miR-3391-5p- R ®H T H X BB Rpdd W EEMS . Hilid

41



Bs=% BmCPV BT HIE circRNAs RIANEW R circRNA_5655 BIThik
circRNA-protein pull down F1 i % & RBPs, &I circRNA 5655 W5 —E A
HERIEDfE. AIMELI circRNA_5655 X BmCPV R E AT & Hl 4 KRR
Y.

2 BRISEE

2.1 FEdtH

2.1.1 8k, WAL

AR RIS pIZT-LcR. L4270 MR pIZT-LeR-5655 R IF 2 14 1
H 7N ELR A AT R AR EE: B EVOCEEHR % 84E pOtu-Luc-mtX B4
SRS EARBHE R BERIREEE pRL-TK B HIFMKE T IEEZ M5

.

HA: TransSa B L 2R &£ 7)( TransGen Biotech )

Yt Kk

R0 R R BmN) ALK FRF: ZK A NFIO T A< S50 5558 2 4 il
%IRRT BmCPV VP7 RITHA LR ZMEFE: KERYEZ ABFRFBmCPV)
RN R FEME S 5 E YR 22 R0 TEDF A ERF.

212 TABESHE

T7 RNA Polymerase. Streptavidin Agarose Resin. RNA-Protein Pull-Down X
&394 Thermo fisher 23 7]/ #ho Dual-Luciferase Reporter Assay System 7&HN
Promega /A 875 Trypsin-EDTA Solution J&J T BBI 2 €y Rl /A 5. SDS-PAGE #
RN E . 2R SHRETANRT &YW T Beyotime A/ . Annexin
V-PE/7-AAD TR IR EE T A5 BB R R B A H A 7] . T4 RNA Ligase 1
A New England Biolabs 7= dti. 24 fLIKER40EIER A WHB A7 =& .
Streptavidin(Cy3)#1{5 4 Gene Tex 7= -

2.1.3 HAhikH)

B R 3R % TC-100 T GIBCOBRL A # . A4 M7EFBS)W-F BI A7 .
Zeocin JIAEEK . Tris fHIYM T Solarblo 2+ 5. AEF{AA Roche (FEE) AR F=&.
Stable Peroxide Solution 2 5 F1 Luminol/Enhancer Solution 345%73WF Thermo
AH. FIMEHEHBSA). NEMEEE Marker HETH EBETAYMITES
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FRAT . a-Tubulin Hi4M4T Protein tech, A5 [ H3K9me3 £ 5L H1AH T Absin
AF. HRP #Rid liEHi R 1gG. HRP #Rid i £ 5% 1gG ¥ T TIANGEN 24,
Cy3 #ricllEHiR IgG WT Servicebio A #E]. Bz & K F 7 (Fluoromount™
Aqueous Mounting Mediun) T Sigma A& . DAPII&4F Biosharp 24 &,

H AR F] 6 — &

214 FRUES IR

2.2 KA B 4

2.2.1 R AgKoRs R
TC-100 57 5 % 22.09g
B B U5 0.35g

RGBT 2B /K, fpH £6.10, HFERE IL. 022um JEMR LRI,
SRHET 4C, FTERZATIA 10%FBS.
2.2.2 10xTris-SDS HLik £8 Mk

Tris B 30g
HEE 144g
SDS 10g

MERBBRTEETK HESEIL FTEER.
2.2.3 2xSDS-PAGE FEE Mk

0.5mol/L Tris:Cl 50mL
SDS ¥y 4g

R 20mg
H 20mL

RGBT HZETK, FeEE 100mL, FAHEMAN ImoVL DTT ZLIKER
200mol/L.

2.2.43%BSA: FREX 3g BSA ¥ Ki&E#E T 100mL PBST, IACIHLA.

2.2.5 PBST

Tris B 3g
NaCl 8g
KCl 0.2g
iR 200uL

BMRBHETEETK HEEEIL, FTER.
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2.2.6 FHBRZ iR

Tris B3 5.8¢g
HHEEK 2.9¢g
SDS 0.37¢g
il 200mL

BHRMEETFRKHAEEE IL, H#TER.
2.2.7 Tk RE G B(PT)

Jet IR 6mL
FRLLL PR B B B R (20X) 300pL
RNase A(50X) 120pL

¥ ERBIBREHS], 4CBLMEE, HHMEA.

2.2.8 SRR

4% L KT R 4g ZERFBTH, 40C/KBEMT 100mL ZETKH.

0.1% Triton-100: WZEX 1pL Triton=100 AOAF] 10mL PBST &1, /RS .

2.2.9 WYPMXRRN CGRECIA)D

[ 52 . B EE 20mL oK B EEA SmL 0K 2.8, R EEF/KF R E 50mL.

AL . FREX 0.1g BRACARERENAD 3.4g K Z B84, T 15mL /K FEE,
HHZEBEFAKHFTE 50mL,

ERERIATR: FREX 0.125g BHRRARIBE T S0mL R EF/K, BAR-TE.

B0 FREL1.25g T/KBRERN, FHERII 20l MR, FHFMAEBFKEN
F£Z& S0mL.

SR TR 028 HEMFHT SomL £ BT

23 FWF ik

2.3.1 BmCPV 3L T HI ] %

# 0.1mol/L Na,COs: 0.1mol/L NaHCO,=9:1 1] L. 4| e & BmCPV % f A RFHWH,
A ImL 2K %) 2x10° BmCPV Z A+, EBE, 37C~40CHE 10min,
F IMHCI1 if§ pH Z 8.0, 12000rpm #.{» 15min B i%, A 0.22pm JERETIERIK,
BI 2% BmCPV REHLFIFH, 4CIRTE.

2.3.2 circRNAs A4 SRl &

(1) WiH#A T7 BT FFI ciccRNAs iE 7 5| % R AR R 314 (L%
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BmCPV JBRRTHE circRNAs BIZHHEM R circRNA_5655 M) g B=#
3-1), RIEZEHH RNA, HREFM cDNA, #—F Ll cDNA AR, @id
PCR #15 circRNA_5655(LOC101742950)#14k 14 DNA; LAHH GFP FHIRIR AL A
AR, @it T7-circGFP 31 4% PCR 14 HH& T7 B3 7814 GFP DNA, [EI%
&, fER T7 hoM R AR

& 3-1 circRNAs #4851 4% F 4| & P75 B 695 4

Table 3-1 Primers used for circRNAs preparation by transcription in vitro

Forward primers Reverse primers
T7-circGFP TAATACGACTCACTATAGGCAAGCTG GTAGTTGTACTCCAGCTTGTG
ACCCTGAAGTTC
T7-circ5655 TAATACGACTCACTATAGGCGAAACA CGGTAATTATTAACTGGATTC
GCGTGCGAACAA

T FRIZLALS T7 B+ 175
(2) KShEESE (20uL RN FD:

10xT7 RNA Polymerase Buffer 2pL
DTT (50mM) 2uL
NTP 8¢ Biotin RNA labeling Mix (10mM) 2ul
DNA Template (50ng-1pg) 3ul
T7 RNA Polymerase (50U/uL) Iyl
RNase-free Water 10pL

¥ BRI RS, 3TCRM 2he SRFEMA 2uL DNase | B#(1U/uL)A 2pL
Buffer(+MgCl){E 37 CiH1L 15min.
By & 4L RNA:
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B=% BmCPV B HE circRNAs BIEKEM K circRNA_5655 (ITh8E

| .tﬁﬁif%mmip%?mﬁxsm ]

[ ATE/=ERS (5L I5L) . TAED, BREsun |
4°C 12000rpm@ /L 1 0min

| BESME. JOASOOMLEFRLES. S0CREm |
4°C 12000rpu, 1 $min

[ ZER. JuAsoouL 75%ZBY (DEPCARR) . BWERRRS |
4°C 12000rpm®, (> Sein

| #b%. GTRKeL, WETRESS |

5 jﬂAﬁim&::k?ﬁ;ﬂgﬁ. F-80°C |

!

{85 Nano DropiBl B RNARKEERHUE ( DEPCKHTEHE) |
(3) IR4MERAL (20pL RIAA R ):

10x Reaction Buffer 2ul

ATP (10mM) 2pL
RNA Template 8uL
T4 RNA Ligase I (50U/uL) 2uL

PEGS8000 (50%) 1uL

RNase-free Water SuL

B ERBARS, T 25CE&RBMRAL 3h. ZEHBEB/AMLL RNA G5
BELED.
(4) WHiLZE RNA (30uL RNIER):

RNA (L= &R 20pg) . 20puL
RNase R (20U/uL) 0.5pL
10x RNase R Buffer 3uL
RNase-free Water 6.5ul

¥ ERBIAIRS], 37°CE&BHR M 15min, HREF. PCR #:kF %3 Sanger
MFBAE AR, BBy S 541k RNA, FT-80CHMA.

2.3.3 SDS-PAGE

(D) BEIREE, BT, B (FKRPRENFEE.

(2) SDS-PAGE #EMBSACH -
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BmCPV B3 FE circRNAs FIEMLM R circRNA_5655 FIThRR =%

12%53 BB (5mL) 5% 45 B2 (2mL)
pH8.8, 1M Tris pH6.8, IM Tris
ZEBK 1.0mL 1.4mL
30%Acr-Bis(29:1) 2.0mL 0.33mL
Tris 1.9mL 0.25mL
10% SDS 0.05mL 0.02mL
10%EE B S {46 7 0.05mL 0.02mL
TEMED 0.002mL 0.002mL

oA i BBIE NP B, FEHAMKE Y, SiREE 4 50 RS,
Bl H 28K, FERIEAR R R, FHENIRAERS, RN AR, B e AR,

(3) ZHEBE EEEE, K BABE Bk, I 1xTris-SDS Ak L&
W WEEFER, MREMAERIMA —E EME A Marker MIERARE R (EIMA%E
1481 2xSDS-PAGE L FEZZ PR - 100°C i3k Smin).

(4) & Bk, EERABIKAER AL LREFT: % 60V Hilk 30min,
B 120V R EE M E, FHRIKER, RIFHER s R k.

2.3.4 Western Blotting

(1) ¥%HE: ¥ SDS-PAGE Hik 5 HUKER R BT AT 35 KA, TR B BY U HH B2 A/
() PVDF R F /K RREHIELL 10min. (FAIEE FIEM8 “UEaC. RERL. PVDF fE. U
A&7 RINUY T RBIRE (AR, HHESBEZRRSE, BNFEMEF, AR
Rrh, DIEAVKEEFENR, T 100V Hik 30min B kIS 1A) B 3R BV KN SE D

(2) #HA: mMA—ZEHEHIY 3% BSA Bi% PVDF i, 4 CH ALK,

(3) —Hit4k: H 3% BSA %08 1:5000 (I tL GIF R4S etk b, % b ik
(*] PVDF &} 37°C IR & 2h.

(4) it #: i PBST M5 kiiiE 3 8, A5 10min, #HIAJI] 3% BSA
MBI P (1:10000), 37CRKME Lh,

(5) BB 6: A PBST EiENRM 3 /K, &K 10min, A 111 ABLUEEM
fRE AN 387 T PVDF IR b, FREGOURIE, 1£H Image K1) e 5k i it
TR

2.3.5 U4 SR I 4 R JR) BR

(1) ApFESk:
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i Bk X BmCPV BEN R circRNAs RIEPEWIR circRNA_5655 HIZhaR

¥ 1-2x10° > BmN Z0H0 4 F S FLIR, A 40 2 A F) 70-80% B4 A= Kok
BRIFR, FHIBHEFRE, LH 1xPBS “8 77 IBABEHMAR=IR, BIATLMLE
B B UVRAL IR 48h, FEIREFRE, MAFLESREESEER 12 K, #1THE
sl ENEE N

(2) ZHRFEMALEE:

FEIAEIRE, 1xPBS BHE4M =X, %I ImL 0.25%/FEF8H X Smin, 548
HRH LIRS, FINSARE MiFEREL L AEL. BRERTARKET EP &,
4°C 1000rpm E§.0» Smin, 3 EiE. MAFA 1xPBS EE4HH, 4C 1000rpm B0
Smin, F EE WBBREE =K. WA ImL A 70%ZBEEEHM, 4CHE
12-24h, § 4°C 1000rpm B§.0» Smin, # Hi&. M ImL ¥ 1xPBS EE4M, 4°C
1000rpm %> Smin, F L& . %0 500uL Pl B &K E A, 37°CEXHEE 30min,
24h A SERCIR AT o

(3) G0 A 534

B ERARAE S AR RE RN, ERREK 488nm &b, FARRNEMX
(Beckman Coulter A 7], 5 FC-500) il 4L 5% 6 KBS B L, FH ST
3 40 DNA & B/ BT 247 .

2.3.6 VARG TR IE T

(1) W REEME:

LA EF GFP EREmn, H[RE SHMNB. W& H GFP
EEN4M; & GFP EAMMMAY GFP ER4IMRS—¥: & GFP &R “¥
FEAE” M (RUIARAE T AW, —@ 100°CE W Smin, B5 R —HZERESD,
B SuL Annexin V-PE S48 A& GFP & [ 330 37% "4, In 10uL 7-AAD
BB E; & GFP EH4MAA S GFP EHAMA“ ¥IE¥IE”, I SuL Annexin
V-PE % 10uL 7-AAD %,

(2) PR AEE AT -

Ve R A, 35 B RS, 1xPBS FEAR =X, ¥ 1mL A% EDTA
BREBVH AL Smin, FrARRRILAIBR, ARINSERA MG AL LB L. BEH
HF EP &, 4°C 1000rpm B0 Smin, F LiE. AEETFKER 14 WLLBI#HR
LM, MABA 1xPBS EE4ME, 4°C 1000rpm L Smin, #F EiE (B
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BmCPV MRS HF circRNAs AW E circRNA_5655 BB B=%

WEEHK). BN 250pL &R MRUEBAMR, HHIABMMEL R 1x10°
AN /mL. WEL 100pL GHAER, MA SpL Annexin V-PE & 10uL 7-AAD, B2 G F
37CHEEIEE 15min, HGERM 400l T4 1xPBS EEHIM, 24h N5ERIKAAE
.

237 MR

(1) BISEFIE 24 FLAR PRSI, % 2x10° MM T4 TICH F. 3%
EMMFEE R 70-80% HAEKKRER L, #HITH %,

(2) #FINFEIFREE, IxPBS BLANMM N, #RI0 500pL 4% %2 K FREEE 15min
(FEIKTIRHE).

(3) A PBST # 3 (XX Smin, {3#5/1 S00puL 0.1% Triton-100, #EIK18HE
% & 10min.

(4) FEEB, A PBST % 3 IXBEIK Smin, FIIMA 5% BSA BEIC)T. =
R EA 2h,

(5) FEHMAW, MAH 5% BSA BRI L (1:1000), EiRFE 2h.

(6) 4L, PBST # 3 XK Smin, FEMAH 5% BSA ##E Cy3 fric#
FI (1:2000, 37C@AME 1h.

(7) #7°4{, PBST ¥t 3 /K&K Smin, NN 100puL DAPI A (1:1000),
B YCH A 10min. '

(8) 7 DAPLI&EW, PBST ¥t 3 IRTHX Smin. HUHIEH, 4OMurm L+ % i
BECRRT, W 10pL B SOGAKE AR T8BOT b, BRI E R a4
B b (B SEBEAED,

(9) BN T HEABOLABILRERME (B%5 LSM-800) FHIE,

2.3.8 WM EMRE RY
BT HTHRE cireRNAs HIREEENT B TR, circRNA_5655 #55 W Fit
bmo-miR-3391-5p, 1A% T EEF K EMAEMZ /K A35 (NM_001134279. )M K&
HE A F 2B LEE Rpd3(XM_004931383.2)F Kik.
(1) circRNA_5655 5 bmo-miR-3391-5p 45 & of & Tl
RNAhybrid(https://bibiserv.cebitec.uni-bielefeld.de/mahybrid?id=rnahybrid_view
submission) & — F 2 F miRNA-target 5% B #MEC % VT BC & 0 &8 B R e 1 Sk Tl
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=% BmCPV BYNHE circRNAs BIAKEW R circRNA_5655 KITHAR
miRNA &40 S, FIRZHHER circRNA 5655 5 bmo-miR-3391-5p # 1T

FFELLRT, 5RAE 3-1.

Target: ¥ 012694348
length: 563
NiRNA: bumo-miR-339/-5p
length: 27

mfe: —27.3 kcal/mol
p-value: undefined

Position: 303

target 5 G A ACAGGACAUCGC AAGU AT
GUGAAGGU C GGAU GCCA CGACC
UACTUCCA ¢ UUUA UGGU GCUGG

miENA 3% GG uc A5

B 3-1 circRNA_5655 & bmo-miR-3391-5p 4 -4-4% % Fim
Fig 3-1 Binding site of circRNA 5655 and bmo-miR-3391-5p
(2) bmo-miR-3391-5p 5#E mRNA &5& A s Filill
f il RNAhybrid 3K miRNA 5EH THEEFNFXEHELKZHE A3S
(NGR-A3SRI K A E A3 Z84L B Rpd3 9 3 UTR 4T HIELXT, 45 5 00K 3-2.

A B

Target: M¥ 00/134278. 1 Target: T¥ 004931383 2

length: 245 length: 2087

MiRBA: bmo-miR-339/-5p MiRNA: bmo-miR-3391-5p

length: 27 length: 27

mnfe: -21.8 kcal/mol mfe: -31.1 kecal/mol

p-value: undefined p-value: undefined

Position: 68 Position: 1882

target 5 C U A GC ULGY G c3 target 5" U U AU c cCy
UCA UGAGG GUG UGG C GCGGCU UCGUG GGG CGAL  CCACGACC
GGU ACUUC CAU GCU G UGCUGG GGUAC UCC  GCUU  GGUGCUGG

miRNA 3 AU 6 A S miRNA 3’ U AU UaU A%

B 3-2 bmo-miR-3391-5p &5 T i#F e 4k F 45 &4 & Tl

A: bmo-miR-3391-5p 5 R &AL KT AR A35 446425, B: bmo-miR-3391-5p 5%
R0 E G -k UBLILEE Rpd3 454155

Fig 3-2 Binding site of bmo-miR-3391-5p and downstream target gene

A: Binding site of bmo-miR-3391-5p and Bombyx mori neuropeptide receptor A35; B:
Binding site of bmo-miR-3391-5p and Bombyx mori histone deacetylase Rpd3
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BmCPV B3I HE circRNAs BIEFEMIE circRNA_5655 FTh Ak B=%

(3) MBE KN RARBRILEE

Rt RIS (% 3-2), UL pOtu-Luc-mtX FfA At (A sz = Ak ik i,
BN7E pGL3 #ifk b T REIREMERE B 3T potu B3N Luc EFRRILE) .
M A PCR £ ARTE Luc =R 3 R L5 bmo-miR-3391-5p H.{EFIEEE K 3°UTR
F51, 2 A3KE Luc-mut (RAEXE) | Luc-A35 M Luc-Rpd3 B HE, BREUK
JG. FifEit pMDI19-T(Simple)#k 14,18 2 pMD19-Luc #iik, B Smal 1 Xbal X
U1, 9 50 B2 3t R FEXUBR DI pOtu-Luc-mtX 44, 3K18 pOtu-Luc-mut, pOtu-Luc-A35
1 pOtu-Luc-Rpd3 i, B 5 iIX Lo 8 1A 45 Smal F1 Xbal XUEEY) nl V) H 4R G H 04 F
B, ®UABGCHRRTEREE.

£ 32 RAF RS BARM R TP R e PCR 540 A 5

Table 3-2 PCR primer sequences for luciferase reporter vector construction

kRS N S #7553 i) fr
Luc-mut-1 CCCGGGCATGGAAGACGCCAAAAAC Smal
Luc-mut-2 TCTAGAIGGTCTTGTCTGCCCTACCCCTAGTTACACGGCGATCTT Ybal
TCCGC
Luc-A35-1 CCCGGGCATGGAAGACGCCAAAAAC Smal
Luc-A35.2 TCTAGAIGAGCCGCCGACAACCAGCCACTCCTCAATGAGTTACA Ybal
- CGGCGATCTTTCCGC
Luc-Rpd3-1 CCCGGGCATGGAAGACGCCAAAAAC Smal
TCTAGAIGGGTCGTGGGTTCGATTCCCACACGAATTACACGGCG
- 22
Luc-Rpd3-2 ATCTTTCCGE Xbal

¥ TRIKRREEYIN 5, T HEAL Y bmo-miR-3391-5p #4575
(4) WRNEME RERREWTRABRT ORE3HER
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B=% BmCPV BRI HE circRNAs RIAMEM R circRNA_5655 KThaB

RFoaNREH OB T 24748, SARTEH 70%- 0% H ARG RAFE#H{TR R

HRNase-free B HA. BEREE]L.
AE: 1l BERAEIADIouL T OAIERED, BHE S
BE: Flac 2pg
Ric 02pg BROFEFRENEE1000L , BB Smin
Bl 1. 2. 3pg

A B, BE 0w, FRIAURIEEHE,
BMALIBSEE “537 SR, FRORE

:
LA LREAR, MA00LE MBIEHEENLES00LEI. “sF" B |
| Bfaeen
FREMBIESRR, HMAE MRIEREREIEF 60
| FRISEE, 1XPESHAREME

| 5% PLBRURRRRE 1X, BILIDA 100uL,120pei}E5K 1 Smin |

}
| BRRETEPES, 5000rpm# 1o 2emin, EANasoDropWEBLRE |
| BRI
EOEEM100pg, [100ul LARDPMAESTMRE, BHUEZHME

!

M BPAIA 100uL Stop&Glo reagent® ., BY 7 4%|Ratio

{
L “5TU¢HRato 7Y HRLERatio” A0 —IRNVE, BUAEEMIEVE |

2.3.9 circRNA-miRNA pull down

B ARl B R R R
Tris HCI 0.1576g
KCl 0.3727¢g
MgCl, 0.0508g
NP-40 250uL

Fi DEPC /KE&ZE S0mL, 4 pH7.5.

FHELH) TENT Buffer:
Tris HCI 0.0788g
NaCl 0.7305g
EDTA 0.0146g

TritonX-100 250pL
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BmCPV BRI FE circRNAs RIEFY MR circRNA_5655 FThiR B=%
F DEPC /K% % 50mL, i pH 8.0,
B ERTEER circRNA_5655 [ EIBY4E0 SRR ICHRE (RTER), 7
5| S i ERIC, X2 T REETEY TREAGRATEMR.

& 3-3 ¥2#) circRNA 5655 R &) T 345 % 64 £ M & 472484t
Table 3-3 Biotin-labeled probe for circRNA 5655 back splicing junction

circRNA Probe sequence Biotin labele site

circRNA_5655 GTTAATAATTGCCGGCGAAACAGCGTGC 5 biotin
BRI T P IREAT S50
(1) I1=xPBS iE¥EAMAEEE, NI ImL ZAZPE AR AR A 10ul PMSF 2], UK
L% 10min, W F4HHE T- RNase-free &, 1 4°C 12000rpm 25.C 15min, X Ei.
(2) WREL PR 150pL R4MRW, NN 20uL A9 EbriCiREE GAIE N 200pmol)
#1 100uL TENT Buffer, + DNABAAEZREE THE 1h.
(3) JH 100pL TENT Buffer iff ¥ 50uL 555 EDRpERS, 3 CBUDUE.
(4) ¥ AR SHRE IR AY, AR BEH ZHIRFERIEFIR 5],
DNA JRA{XTE 25°Ci# & 30min.
(5) F3 18 100uL TENT Buffer i& it 88 % £ B IEHER AR 3 (X, &K 4°C 4000rpm
B0 Smin, F LiE.
(6) H] RNAiso Plus %R 7f#2HX Pull Down T3k RNA CGHIR[ES 85).
(7) RILAMA S circRNA_5655 E 4% 449 bmo-miR-3391-5p JF 5 8 it J i 5%
5| ¥)(RT-primer) ( FRIZLALJidH A 454), M PCR 51 ¥F5 F ( 5&3 4):

& 3-4 circRNA_5655-miRNA #) PCR 3|47
Table 3-4 PCR primer for circRNA_5655-miRNA

miRNA RT- primer Forward primer Reverse primer

bmo-miR-3391- GTCGTATCCAGTGCAGGGTCCGAGGT GAGGTCGTGGTATT GCAGGGTCCGAGG

5p ATTCGCACTGGATACGACCCATGAAG TCGTACC TATTC
KHREUK RNA TR, SBRABE=E, X+ HH miRNART 59K &k
B4,

(8) fFARITA miRNA = TiFE54, U LR REFR=NERSET PCR,
FZ [l B 1 4 4 a4 T #0053 4T Sanger FIRIE (JUFRFELXS LB ).
2.3.10 HiRF R
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B=% BmCPV BRI HE circRNAs RIEHE MR circRNA_5655 KIZhEE
L DNA IHSE R 5 L R4

I WEBuLERER BN TPIulSNERNBEHEFES, 3IT°CERIR

| BEATR Sl GFEHARANEPED |
4°C 12000rpmis /L) 1min
| FLi, MA250uL Buffer SHEHE (PAIRNaseA) , KiTEE |

X

DA 250uL Buffer S2VETH, IBFIEIE F THIE-6X, RoZBMAERAR

;

{ ADA350uL Buffer S3AE, BHEIE F THIS6-R, EHIBBMARE ]
4°C 12000rpm® /(> 10min

B FEREEDNAKIEE (BT 2lBOE) . EiRHE 2uin
4°C 12000rpm@ /o Imian, Y5
Lj][],)\iOOML Buffer W1iEIE, 4°C 12000rpm&/0 Imin ]

B0 700ul Buffer W27 (ahnféﬁwﬂ‘&@?) , 4°C 12000pmE 0 Lmin
| Euw
BOA 700uL Buffer W2IEIE (EIIEERIRLEE) , 4°C 12000rpm® {3 Imin

| iR, FBiR4°C 12000rpm s 1min
| BDONABIBEEERTERN1 Sul @B, EEPRINA OO ERTK |

| EEBE lmin, H4°C 12000mufE 0 lmin, EHER |

2.3.11 XEEY)
RN 20pL B R RN
JFRLEE &b S5pL
10x Buffer 2pL
PR A ME AR R A VTG 1 1uL
R i) P A% R P 1) B 2 ms
ddH,0 11l

¥ ERBAIRA), 37°CIHRESEEY) 30min B0E 37°CIEEEEEY) 2h30min. FH7=
ML REERR Bk, KEYWE W&, EREL, ShHEE, migi,
FHIRWEY) . B BIKLEE.
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BmCPV BHXFHE circRNAs BIEREWE R circRNA_S655 fIThik B=%k
2.3.12 pIZT-LcR J% pIZT-LcR-5655 I £ A 5% i
(1) # 1-2x10° 4~ BmN gRFHFAIRA, FAEREEE 70%-80%H %
KR RUFIT AT R FE .
(2) AR BRI pg- 2pg. 3pg)73 Al A TC MLiE B 3% SR 5 4 2 B 100uL,
2uL BEFiiE S 98ul KIMEHHFRERE, ¥ LRRAEESH5E 30min.
(3) % 200pL REBMMENIUR, ALMEEFENEE ImL, “8” TR
SGETF 26 CANAER SR AR 4-6h, B 5300 5 M4 B 77 B 4k 4% 3% 48h R SR 4T AE.
2.3.13 circRNA_5655 %18 3% . I8 CoAE S B R Rk () §2 i
R 5 2 G g FIA TR DG % A B IR 31 iR 1H 8 B PCR 514, IR PR AEIR R
RlE T R X R R EIZEGRN T TIF-4A 1E A B0, Z 5|5 ik 3-5
PN

& 3-5 £ X% F PCR 3|44 5
Table 3-5 Primers for Real-time PCR

B %R Rl (5730 THLI (5°-37)
BmSurvivin-1 (XM_012688679.2)  GGAGACGACGGGTCGCCACTC  CGGCTCGTTGAAGTACGGCTC
BmPS3 (KC243147.1) GAGTCGAGAGATGCATCCAGC  CCGCAGTACTGCACGTCGTTG
BmApa (XM_021353580.1) TCGAGAGTGCAGGCGTGCTCG CGTATGACGTACGTGATGTTC
BmSPZ (NM_001114594.1) CAGGATTCGCCTCACAGTCAC  CAGTTCGGGATGCTTCCTCGAT
BmSTAT (NM_001163916.1) GAGCGTTATGGACGAGAAGC CCTGGTTGCCGTGGACTATG
TIF-44 (XR_002431283.1) GAATGGACCCTGGGACACTT CTGACTGGGCTTGAGCGATA

2.3.14 BmCPV i B BN circRNA RIZHA MM K circRNAs X H g Ak
B RIE

HNAREKE circRNA_5655 FEAEHL. KNEKE MBI RIEHEAF BmCPV
R GLAS RIET A FRAE KT A, BRATERIT R M5 itk 47550 52 & PCR RilE. IF
Wit T circRNA_ 5655 FIsEA IR BmHKMTs(LOC101742950)% & PCR 5|47, WiiF
IERIL circRNA S HRIKBIZHILN, Brd X5k 3-6 Fiar.
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8= BmCPV BYI H R circRNAs RAREME circRNA_5655 FjThAk
& 3-6 qPCR B3EFF A 31 4 A 71
Table 3-6 Primers for gPCR

51 MR 18514057 51(5't03") K314 5)(5'03")
circRNA 5655 GCCAAACGCGAGACTCACTA TTCGCACGCTGTTTCGCCGG
BmHKMTs TTGCACGCCGGACAGAGCCT CCTGCAGCTCCAGGTAGAGC
TIF-4A GAATGGACCCTGGGACACTT CTGACTGGGCTTGAGCGATA

2.3.15 circRNA_5655 Xf BmCPV #8458 & # {1 52H
R KE circRNA 5655 5 BmCPV RJHEE, &itT BmCPV S1 JFEAN
BmCPV S7 HRIERIEEET Y (£ 3-7), MAETFIA circRNA_5655 X5 31
TE 2 AR
& 3-7 4% BmCPV #2354
Table 3-7 gPCR Primers for determination of BmCPV replication

HA9# A (GeneBank B3E5) LB FFI(5'03Y) T 317 51(5'03")
BmCPV $1(GU323605.1) GGTCTCGACGTGAATACCGA TCGTCTGCTTCACTAGCACG
BmCPV $7(GQ150538.1) CAGGCAGAACCGCAACTATC GGTGATGCTCGTTCGTGGTGT

TIF-4A GAATGGACCCTGGGACACTT CTGACTGGGCTTGAGCGATA

2.3.16 circRNA-protein pull down

(1) AEMEFRICH circRNA B4R CEBRRIET.

(2) 1xPBS E¥EAMAME2x10°)F#E, FRAWAK, A 500uL Lysis Buffer. SuL
PMSF K SpL B BRES 01 57) . 158 A0 BB R4 T RNase-free & H, E T DNA
BEN L 4°CHHE 2h, B 4C 12000rpm &0 10min, BEEA LE.

(3) AEYRIRICH circRNA S#BEEMEMERMELE S

@ R 50uL #ZkT RNase-free B9, BOE THIHE b, FRUTIRR M TEEE L,
# L.

@ #H0 100uL 20mM Tris-HCl(pH7.5)/B S BEBk, 8 TRIME 77 B3 (&t
HBIEVERERF O «

® A S0pL 1xRNA Capture Buffer J8 5] E2HER, BHRIN—ERRAED
FARICH circRNA (4 50uL BEERIOA 50-100pmol circRNA), & T DNA JB&1X L
BIgHEEHE 15-30min.

(4) HEWEFFICH circRNA 5 RBPs HH4 & :
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BmCPV MR HE circRNAs RIERIEWM R circRNA_5655 FThAE =%

O #ERRBRBE THEL, FUUERMTERL, FLE.

@ WREL 100uL 20mM Tris-HCI(pH7.5)iR S) ik, BB TR L# BiFE (it
SRIE VBRI

@ % 10x Protein-RNA Binding Buffer F§ RNase-free Water % 1%, IA
100uL it 1> Buffer 2 HiEk, B THME LR LS.

@ AT 100pL SRk R

10 Protein-RNA Binding Buffer 10pL
Glycerol, 50% m 30uL
FEAGKE>2 mg/mL) 40uL

{# H] RNase-free Water #MN 1] 100uL, E2)EIMASI#ERF, T DNA HEAX
L HiE#E 4°CHE T 30-60min.

(5) ¥:ft RBPs:

O KHERE THE LS B, A0 100uL 1x Wash Buffer B B HiEk, T Wik
EF LiE GRS IRE R =10,

@ HN 50pL Biotin Elution Buffer H B #i%k, T DNA RA{( LH1EHE 37C
#E 15-30min.

® B TR LIRS T RNase-free B, HIMASHREA LEZPRT
100°C #&i# Smin.

(6) SDS-PAGE Rz ek CBIRFIAD .

2317 MR HREEE

(1) FlE: B LRBKEEREER THEER D, EKEE KT 30min.

(2) Bik: FEER, HEBREER FEILE T, BKHE 30min.

(3) E¥k: FHWR, HEBEFKERERER, Kk=8%E Smin.

(4) Jefi: ION—ZBHBRMERRIARIZIER, BAEREE 3min.

(5) k. FREE, AEETKERERER, KEFBEE Smin.

(6) Bf: MA—EAHRMEOBIREEEK, NZIMRHETNL, fFHIE
W& [ &R, SLRVEUH R

(7) &1k MA—EHRHNLILRREEE, EAME 10min.

(8) iB¥E: FLW, AEEFKRRIERER, K=8%# Smin.
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H=% BmCPV BHTHE circRNAs RIXHIE M circRNA_5655 ISRk
(9) RiEEE: THRITATHREREZ®, FHXEERFFER LT
FEEMEDRBERABHTRIEEE.

3 EREGH

3.1 circRNA_5655 #)—#& 4

&R & CircSeq 45 AT &1, circRNA 5655 2 54 #t GT/AG BIEME AKX
BT % SME F circRNA, AL TIEEXTR, £ BmCPV BRgL M F iR
EAKFRE LR 700 215

KA circRNA_5655 f12KFFA 563bp, HEARERARXBATD-HER
N- B % ¥ %% §§ (Bombyx mori histone-lysine N-methyltransferase eggless
LOC101742950), f& ¥R BmHKMTs 2. F|H NCBI L Splign 7F % %K

Chttps://www.ncbi.nlm.nih.gov/sutils/splign/splign.cgi?textpage=online&level=form)

434 circRNA_5655 FIFER TR, AI%0 circRNA_ 5655 A HFHERE L5 9 (73]
B 1AM RASNEFIMETI R LA 3-3),

1 12{j 13 ___|

B 3-3 circRNA_5655 #9485,
Fig 3-3 The composition of circRNA 5655

1 R B B PR 56 RIS B A B9 circRNA_ 5655, 31 Sanger #ll 38 E (
3-4), SCISUFBRANF 4R S i &5 R —2.
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|

| i
LAAsA b A A LA AT

B 3-4 Sanger #5324 circRNA_5655 & ik

Fig 3-4 Validation of circRNA_5655 expression by Sanger sequencing

3.2 circRNA_5655 ¢4 R iZAE X A2t BmCPV ¢4 & 4 5 £

KI5 PCR KBl circRNA_5655 {5 A )& & B B K A2 D i 1 Ik AR X ek
FHE, SEREIR, KA circRNA_5655 75 5 % 3 KB oHIx R LR, 5
£ 3 8% 3 Kbl Rk AK-FAHEE L 21 % (14 3-5),

40-
5
5 30
n
[+}]
—
g
X 204
@
2
T 104
(4]
—_
\S L S S
s® $® s® &®
& & Q &
W <> X Q
(o) () o (o)
Y Y ™ i
& & & o

B 3-5 REIAFEMEREET T circRNA_5655 ¢9asf KL F &
Fig 3-5 The relative abundance of circRNA 5655 in midgut in diverse developmental

stage
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BA# 3 REZEMER. £, TRE. k. BWE. #hH. E0MERE,
ZEL RNA f&, ®NERE PCR Kl circRNA_5655 MM RIEEE . FRER,
circRNA_5655 TELHARX REFEm e, HIRE S IRE, EEKPRELERK (B
3-6).

80~
8
B 60~
®
=
2
5 40~
o
=
8 201
)
S
0~
O O @ O N N s SR
> &N LS o
& F R \~0° é\‘bg ° 9
${~ & Q'b
=) (;\'b
&
\x:o\

B 3-6 R&EAEZ R ARELLL P circRNA_5655 #4ast R ik F &
Fig 3-6 The relative abundance of circRNA_ 5655 in diverse tissues in 3™ day of 5th

instar

=R RRG BmCPV, BUREEAFB A (1-12 K) #95 M K 3R IEF $
%, 32 ELE RNA, FHBEVLS ¥R K B cDNA, #83iT RT-qPCR #& circRNA_5655
REEBHZAER. HFE-RAZKBRESR, BERURERE, £+RABRE
REE. £RETR (H3-7), =RRER circRNA_ 5655 RIAKFERE, REEH T
, ZENREREN XTHEAR, BEEITHRES, AR=REEFHF
circRNA 5655 M RIXKFHEEH. ML TFEE S BITE, BmCPV BRE5
circRNA_5655 HIRIE/KFHEMH ZE LR, 18 BmCPV BEREBIRERE
circRNA_5655 K ik K- F RN # L.
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relative expression

40+ ] Normal midgut
Hl BmCPV infected midgut
1'
304
204
104
0-

NY % kb 6 A v 9 © N A td

3rd instar 4th instar 5th instar

B 3-7 # M circRNA_5655 & &3t BmCPV #§ &% 5 £

Fig 3-7 Response of expression of circRNA 5655 in midgut to BnCPV infection

3.3 kP4t FoE Mk circRNAs & circRNA_5655 & ik #4k e #3¢
1B MH] PCR SR AT T7 B4 717 5109 K 7 circRNA_5655 A& circRNA_GFP

OB (261 DNA, LUK PCR 774 (WL 3-8) fE A6, fEH] T7 RNA
RS sk RNA, DNasel 16 Z:BRIfi K DNA Jii, £ RNA EHER R 111
NERE AR circRNA, ikt RNase R B 4L R4tk RNA J5, K cireRNA. N T
N R & 7 cireRNA, i@l KB4 PCR §7 1 junction site, 2855 50
B it T-#0 1A 1T Sanger M, &5 R 875, circRNA (1) junction site 5 F1 18 JF %) 5E 4
80 G EE R WAL, IR A AN iR IR T circRNAs.
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B 3-8 8 A T7 BT A7) 69 circRNAs (T7-circRNA) £ M 4 F 69 4] &
M: DNA marker; 1: T7-circGFPPCR #4%; 2: T7-circ5655 PCR =4

Fig 3-8 Linear molecules of circRNAs (T7-circRNA) with T7 promoter sequence
M: DNA marker; 1: PCR product of T7-circGFP; 2: PCR product of T7-circ5655

CHHARBRIE laccase2 FERHIMB N & F /75 65 75 R b M P40 g -
BEHRHMNE I ETFHHADT. REEFHFRER, BN TREHARAN
circRNA [f)RIEHAE pIZT-LcR K circRNA 5655 FiE# & pIZT-LcR-5655 H¥g &5
£ (B39, ABFMNBAEMHAFTRARTHEE (HWEARAMFE).

R 7 9k 9 BREF 344 pIZT-LeR-5655 £ 4xi# BmN 4, 48h J5UKE4
Mo, JFi@it RT-qPCR A circRNA_5655 HFIA/KF. L5 R MM 3-10 i,
AREFIE(ug. 2ugs 3ug)# plZT-LcR-5655 B AKHFELE BmN 40/ BRI R H
circRNA_5655, HHHtLFX3H (F4upHM 2 pIZT-LeR #Ak), circRNA_5655
FIRIEKFERHFIERBERE LR, LB LEESAE 3pg B, circRNA_5655
MIRIAKTF LB T 1600 5 H. HiH%M QPCR YR EIRE, TR T Hik#T
Sanger FHIE, SRERFMFFIE circRNA_S5655 #3kF5)5E &R, i8A
pIZT-LcR-5655 #kiAHESLEETE BmN MM A KN RNA 3k TSR MR
+).
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~

e -

g . .
4 S
4 linear RNA 5655 %
Kpnl /
Agel

pIZT-LcR-5655
D2 AUN

(5064bp)

B 3-9 circRNA-5655 & ik 4k plZT-LcR-5655 #4444 43E
Lac-1: R $% laccase2 M 4--F 1 49 128-548nt X 3X; Lac-2:% %% laccase2 A4 F 2 49
1169-1707nt K 3X: linear RNA 5655 4 circRNA-5655 #9451 DNA A &
Fig 3-9 The construction of circRNA-5655 expression vector plZT-LcR-5655

Lac-1: The region 128-548nt of Drosophila laccase2 intron 1; Lac-2: The region

- 1169-1707nt of Drosophila laccase2 intron 2; linear RNA 5655: Linear DNA fragment
of circRNA-5655

2500
- CJ plZT-LeR
S 2000 Bl pIZT-LcR-5655
2
S 1500
x
Q
o 1000-
2
‘a Yok ok
3 5004 .
o
%k ke
0 l- ] ]

Hg
A 3-10 pIZT-LcR-5655 7 BmN £8/F £ A circRNA_ 5655 (¥%%p<0.001. **p<0.01 )
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Fig 3-10 pIZT-LcR-5655 overexpression vector expresses circRNA 5655 in BmN cells
(***p<0.001, **p<0.01)

3.4 circRNA_5655 =t 3 F AL B K ik ¢h %ok

HHRAIMEREH, cireRNA ] RIFIAZE L FEARER LR R ANFRLCS, K
it circRNA_5655 A HEARRFRE AL, BIIA ImL LESEFEE
pIZT-LcR #0 pIZT-LcR-5655 I AR FIE(1pg. 2pg. 3ug)r HiH 4 2x10° 4 BmN 4
B, 48h JSUNEEAMM, qPCR EEMMHFARERMEXEN. SR WA 3-11 BT
7R, IERIX circRNA_5655 J5, HoREAEREAHEN RIAKFHENRHZE TR, B
LM M R IETE S KT circRNA_ 5655 I, HEAERNMBREEML TR TIRET
3fEkctn, AT RIS circRNA_S5655 X 3% 4 BE PR () % 34 21 PR B B30 IR A

1.5+
[ plZT-LcR

& il - BB pIZT-LcR-5655
% 10d = == e
Q.
x
Q
Q
2 0.5
8
: i_

0.0 T T i

N 9 ]

| Hg
B 3-11 it & 3A circRNA_5655 st 3 F AR B A& 6937 4) (*%p<0.01)

Fig 3-11 Regulation of host gene expression by overexpressing circRNA 5655
( **p<0.01)

EL&1 circRNA 5655 3£ A& EF N Bombyx mori histone-lysine N-methyltransferase
eggless (LOC101742950), XMARBFEEBHEBIRIEHERENRTAER
A H3 f58 9 U ME B E =W R, N RA S 7RO RMEH I —LE
KA B I kP

AEFIE(pg 2ug. 3ug)i pIZT-LcR Fl pIZT-LcR-5655 R A5E Jeit 2x10% A4
BmN #f1, 48h /5 iRV S 8 E, MAEEB H3KIme3 £ IifE RITIE R R 1E—
$i, Western Blotting eI XR B HAE AR ENIEE. SR E/R, £ BmN @A
LIS IR 15kDa K/MAT H3 A 9 DAL A L(H3K9me3) R H (A
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BmCPV BHesd & circRNAs RiEFEM R circRNA_5655 HIThAR =¥
3-12A), BEMAKRER#HER (H 3-12B) aJLLFEE, H% lug. 2pg. 3pg M
pIZT-LcR-5655 &S5, M H3KOme3 RAWIKE & A, 47 HANZIRA 1
1%.1.5 15 5% 2.0 % . # WL FIE circRNA_5655 {23t 7483 H3K9 K4 -~ F L.

A oy
N S A g
- o Ko > B, B,
B 13% N & \}-\L & & 3 &
av B 9 g g B

Q \ Q > Q\' Q
15}\])‘1 = o e — p— — . ‘ IIBKL)]]]C_K
55kDa —  — — —  — v, a -Tubulin
B

[52]

@

g 25 ]

Q 3 plZT-LcR

£ 2.0 s W pIZT-LcR-5655

s

c 1.5+

2

1]

§ 140-4D] ﬂl ﬂ

Q.

x

o 0.5

2

& 0.0 - y

hd LN a4 L]

Mg

B 3-12 it Rk pIZT-LcR-5655 A48 & & F AL ey $oh (***p<0.001. **p<0.01)
A: Western Blotting 4% | i & iX plZT-LcR-5655 #1402 %& & F KA 1beh§h
(pIZT-LcR-1. -2. -3 B\ A44 1. 2. 3ug 89 pIZT-LcR #4k 48h Bl wmie & a,
pIZT-LcR-5655-1. -2. -3 53| 444 1. 2. 3pg 49 plZT-LcR-5655 #4k 48h S IK
miega, WNEES T AM—H H3KIme3 &L, W A—ILA a-Tubulin L, =
%A HRP #Fith 4k 1gG #2 HRP 47i2.LF 4L A [gG ); B: Western Blotting
EFREAMER
Fig 3-12 Effect of overexpressing plZT-LcR-5655 on histone methylation( ***5<0.001,
**p<0.01)

A Effect of overexpressing pIZT-LcR-5655 on histone methylation with Western
blotting test(pIZT-LcR-1. -2. -3:cells transfected by 1. 2. 3pg pIZT-LcR and collected

protein after 48h, pIZT-LcR-5655-1.-2.-3:cells transfected by 1.2.3pug pIZT-LcR-5655
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and collected protein after 48h, H3K9me3 Rabbit Polyclonal Antibody and alpha
Tubulin Mouse McAb are the primary antibody, the second antibody are HRP-labeled

Goat Anti-Rabbit IgG and HRP-labeled Goat Anti-mouse IgG ); B: Grayscale of

Western blotting image

3.5 circRNA_5655 £ BmN fmfeF 44 T4 & 5 & & NF9O #9524

SCRRARE A B F cireRNA F B2 A FAMA P, K& circRNA_5655 & H 5
M BEFHUTIR. AT ABRAEARPREA, ISR ERHUEY
FEHRICH 15pmol circRNA-5655. circRNA-GFP 43 Bl 43t BmN Zif, 48h /FYX
SEMMHAT RIE T L, SRIFTEEE E)(LSM-800) 6 35 T £ B0 BE T {8 F 4 A 2
FHEMBESHE. UL BmN i fE AT AR, 4 RnE 3-13 BT/R, circRNA-GFP
FEEMTMHPFE S, circRNA 5655 . FRFHE I Fi.

DAPI Cy3 Merge

BmN

circRNA -
GFP

circRNA-
5655

B 3-13 %74 % XA circRNA-5655. circRNA-GFP /£ BmN #fe. ¥ 44 £ 1%
Cy3: Cy3 #ritég A M F 4K; DAPL: 4% 4 circRNA-5655. circRNA-GFP: @14
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BmCPV M FE circRNAs ZiEHIHH B circRNA_5655 HIThAR #=
& NTPs #1& 69 50K RNA 454 it BmN @6
Fig 3-13 Immunofluorescence detection the location of circRNA-5655. circRNA-GFP
in BmN cells

Cy3: Biotinylated antibody labeled with Cy3; DAPI: Nuclear dye; circRNA-5655.
circRNA-GFP: circRNAs prepared by biotin NTPs transfected into BmN cells

CLITRFR &R, (EIFLEME NFOO/NFL10 HITARESY (BT ik bk sthat &
circRNA, JETEFOR RNA R BT 3% R MGG dE ik e |- #) i g 10U, v 7 o
KA circRNA LT 5 NFOO M (1A Y LUK SR, 2 5IFE 4% 15Spmol £ %
FRACHZEPE (L circRNA-5655. circRNA-5655 fil circRNA-GFP |- BmN 4ii)fd, 48h
JFUVE MM K & NF9O(XP_021203181. 1) 4T ¢ A <8/ U4k
WOLIH . A4 A](LSM-800) B AL AR W A B T A SR RNA AT NF90 31111
A7, P 3-14 nf WELMELL circRNA-5655, circRNA-GFP. circRNA-5655 Hfig
L NFOO H AL, UK T NFOO tHAESS 117 S K #i M Hh 45 & circRNA,

DAPI Cy3 FITC Merge

o

LA AL
circRNA-

5655

circRNA-
GFP

A 3-14 3£ 5 £ BmN @08 F 4 M 1L circRNA-5655.circRNA-GFP. circRNA-5655
5 NF90 Z&a £ 71z

DAPL: #% #4#+; FITC: FITC #Rieéd.L F4i R 1gG; Cy3: Cy3 #Fite A& ik
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Fig 3-14 Colocalization of linear RNA 5655. circRNA-GFP. circRNA-5655 with NF90

protein in BmN cells by Immunofluorescence tests with confocal microscopy
DAPI: Nuclear dye; FITC: FITC-labeled Goat Anti-mouse IgG; Cy3: Biotinylated
antibody labeled with Cy3

3.6 circRNA_5655 %% 454 miRNA 5 T i# ek B 69 %A

R RNA T N EEShAE R AT LA 2] microRNA W4 ERUY, BRIIAEZE
circRNAs FIEBENAFHEES, BdEMEBRFMTEMER circRNA_5655 &
A5 B} bmo-miR-3391-5p, VA TIFIEEEERXEMAEKZE A35 (NGR-A35)FK
THEAE ZHALEE Rpd3 HIRIE (circRNA_ 5655 5 bmo-miR-3391-5p 4541 55
TR . bmo-miR-3391-5p 5#E mRNA M4 &AL s B R AE 238) .

9T HAE ER circRNA-miRNA-mRNA HAEM %, it circRNA 5655 6645
M miRNA HHRUBREN THEERRSWMFEER, RNELEL
circRNA-miRNA pull down SEIG¥ENE H B =4, FH R R 7% 30 ¥ 5 Bl g
bmo-miR-3391-5p #1T PCR #3%, REKEWHMFER, WE#H T SEETT
Sanger MFRAIE, FHIHNERER, FRENFIE bmo-miR-3391-5p X R [X
BHRFFEE—H (RHFL), TR circRNA_5655 # SC 68 % ¥ 45 TR [
bmo-miR-3391-5p. ’

N7 #E— B circRNA_5655 iEiT 55 bmo-miR-3391-5p EL{E T T L& X
Rk, RITWET RESXHIDEEMRARE ETELAS 238) , £
54 pOtu-Luc-mut (A XE) . pOtu-Luc-A35 1 pOtu-Luc-Rpd3 # ik, XU
KB &% Smal A1 Xbal WEFTIEE (B 3-15)

bp M 1 bp e M 3
8000
8000 5000
5000 3000 8000
3000 2000 :888
s 2000
1000 '
170.000 750 1 7()_000
< 500 75
500 500
250 250 250
100 100 100
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A 3-15 pOtu-Luc-mut/-A35/-Rpd3 88475 %
M: DNAmarker; 1: E4E/F 43 pOtu-Luc-A35 2 Smal/Xbal RBg4i% 2, 2: €41
Ji 45 pOtu-Luc-Rpd3 22 Smal/Xbal B840 %; 3: F4/54: pOtu-Luc-mut £

Smal/Xbal B4y 4 %

Fig 3-15 Enzyme digestion identification of pOtu-Luc-mut/-A35/-Rpd3
M: DNA marker; 1: enzyme digestion of recombinant plasmid pOtu-Luc-A35 by
Smal/Xbal; 2: enzyme digestion of recombinant plasmid pOtu-Luc- Rpd3 by
Smal/Xbal; 3: enzyme digestion of recombinant plasmid pOtu-Luc-mut by Smal/Xbal

FH ImL £ 754 2ug pOtu-Luc-mut. pOtu-Luc-A35 £ pOtu-Luc-Rpd3
HE DS ARFE(ug. 2ug. 3pug)f plZT-LeR-5655 AL EE # 2x10" /> BmN
gy (PAMEXTIRD , JFIRE plZT-LeR #MBKAITEXIBE, UL pRL-TK BiA NN S,
2 60h AR K MK ERFBE LR R L EMENHE. 4 R0o=3)8/R, {&
pOtu-Luc-Rpd3 e ([ 3-16B), FALLEGXE, FEEHEMMLF circRNA_5655 Kik&
R, WXEMHEENEE EAHER, R circRNA_ 5655 Geid@ L £ A
bmo-miR-3391-5p K& NilFfEEF K EHE A% LB LEE Rpd3 IRk, TS
%% pOtu-Luc-A35 i (B 3-16C), SAMEXT AL, FF: 4 plZT-LcR-5655 &)
W, RKOGCEBLIEKEERUNEKE X LA, £ bmo-miR-3391-5p A{EfIL
MREH Luc-mut e (18 3-16A), #H pIZT-LcR-5655 MMIAI R RMLLIGS
B plZT-LcR WMHMMIBHLHEER, WMREERMERESN T
circRNA_5655 £ F bmo-miR-3391-5p #i& T il ¥E £ 8 KA M Dhfig e k.

&5 LT, aTEUAK circRNA_5655 BEMEH#E 45 R HT bmo-miR-3391-5p, LAUE
TSR N K B R 1% LB LR Rpd3. KAEMEIKZ 4k A3S [(RIL.
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Hg

A 3-16 circRNA_5655 5 bmo-miR-3391-5p E Ak} F i 3e 2 B 648 % 4 A

(**%p<0.001, **p<0.01, *p<0.05)

A: 3354 pIZT-LcR-5655. pOtu-Luc-mut #= pRL-TK; B: 443 pIZT-LcR-5655.
pOtu-Luc-Rpd3 #= pRL-TK; C: 44 % pIZT-LcR-5655. pOtu-Luc-A35 #» pRL-TK

Fig 3-16 Modulation of downstream target genes by interaction of circRNA_ 5655 and
bmo-miR-3391-5p (***p<0.001, **p<0.01. *p<0.05)
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A: cells co-transfected by pIZT-LcR-5655. pOtu-Luc-mut and pRL-TK; B: cells
co-transfected by pIZT-LcR-5655. pOtu-Luc-Rpd3 and pRL-TK; C: cells co-transfected
by pIZT-LcR-5655. pOtu-Luc-A35 and pRL-TK

3.7 circRNA_5655 st w75 . AT XA B AL e $h

A ImL TMiFE 7R 3ug M pIZT-LeR Al plZT-LcR-5655 #1443 i) % 4yt
2x10° > BmN 40P, 48h 7 IRHXAN A RNA, RT-qPCR MK &R %iE. H
T RAE NI RIE KN . 45 RINEG 3-17 JFs, L RiK circRNA_5655 A /e K1
WEEH p53. SUR M RIEAT Y FAVRER, A RIZ R ) STAT JEINAY &Ik
WA, MAS Apa. SPZ BN RIEKERA RN, Hob STAT SE4 iR
HILE T 1 2.12 %5, U ARG R JAK/STAT W#g 15 AL () $9 B RN 3 D) AR 0,
PATIHEWT circRNA_5655 a] L@ L AR 1) o3 Mi75 . M 15 BmCPV #ij & 1)
W

1.5+
Bl pIZT-LcR-5655
S [ plZT-LeR
0
g 104 T a Bl -
a8 *
x
o
Q
2 0.5
]
=
0.0" T T T 1 1
v Vv » S -
K R P\

B 3-17 i A& circRNA_5655 #1718 £ %78 ATAEX AR AT A (*p<0.05)
Fig 3-17 Effect of overexpression of circRNA_ 5655 on the expression of immunity and

apoptosis-related genes (*p<0.05)
BRI E circRNA_5655 FIRIGE A K 2 HE PR, J O circRNA_5655
BIL miRNA BREHARTHLERZAED E BB Rpd3, KL RITHEN

circRNA_5655 HIZhRE Al BE SRR A RBIRH VIR X . AREMH RO HHE
ML % DNA MU, XU OEMAE B S TR R B B A A U
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i H PHKE circRNA_5655 % BmN Z0M0 A 5@ T W, o 5Tk
Ipg. 2pg. 3pg B9 plZT-LeR H pIZT-LcR-5655 £k %) 2x10° 4 BmN Zifith, 48h
A, ARAARMENEREAREAAREAT. SRExR, MEEE
plZT-LcR-5655 /K-F 380, 4&F S ARt tLxT AT Frgm, SRR
FIE R plZT-LcR-5655 B, S BA4AMLLF 2% ) 1.23 fF. BEEHLFERm,
LI Gl HARIZAMELL B4y BIA 49.848%. 49.254%. 47.497%, HHLLF X3 ARA R
49.381%. 51.794%. 49.477% 2 T [EEa%, RPILTRE circRNA_S5655 G285 IK1E
hM el G1 BAm S HA%R ik, (REt4nfiEE (B 3-18),

A B c
. 25G1=49.381 %G1=51.794 0G1=49.477
i 94$=31.177 95$=28.504 5 948=26.592
| 26G2=19.442 96G2=19.702 90G2=23.592

%G 1=49.848 %G 1=49.254 °0G1=47.497
%65=30.589 295=29.804 205=32.631
20G2+19.563 %(G2=20.942 %G2=19.871

100%

90%

30%

70%

60%

8%G1 %S5 & %G2
B 3-18 it & X pIZT-LcR-5655 *F BmN 4 /itL /& 2144 %@
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A: Jm lpg plZT-LeR #4%; B: Ao 2ug pIZT-LcR #4K; C: Hw 3ug pIZT-LcR #4K;
D: 5o lpg plZT-LcR-5655 #4k; E: 4o 2pg pIZT-LcR-5655 #4%k; F: Ao 3ug
pIZT-LcR-5655 #.4&; G: @fe Rl 5% B
Fig 3-18 Effect of overexpressing pIZT-LcR-5655 on BmN cell cycle

A: lpug pIZT-LcR vector; B: 2pg pIZT-LcR vector; C: 3ug plZT-LcR vector; D: lpg
pIZT-LcR-5655 vector; E: 2ug plZT-LcR-5655 vector; F: 3pug plZT-LcR-5655 vector;
G: Cell cycle map

SO R SR, Bl S G pIZT-LcR-5655 F) B8 i, <16 41 g 3010
T EE ) 23 5 A 25.15% 16.26% . 17.66%, 5 AN [F) I 4L (49.78%, 31.98%,
31.92%) L, SHF ARG, T IR OO an My bt g S i #H A A, i3t
Wit 21K circRNA_5655 Ref A i 1ok S s 1] (16 3-19).

49.78% 31.98%
q
\ ()‘)”u 2.32%
D I I

b 2 Joo | 3]
15.38% 25.15% 46.50% 16.26% w ()m,i 17.66%

A 3-19 id &K iX pIZT-LcR-5655 2 BmN 4@ et T 69 %574
(#% 4 37: Annexin V-PE R 3%, M A4F: 7-AAD R A; £ LFRIRemIL. £ TF &
Mgt A L &M AT @it 5 T &R F AT @)
A: Ao 1pg pIZT-LeR #4k; B: 4w 2ug plZT-LcR #4k; C: Ao 3ug pIZT-LcR #HA4K;
D: Ao Ipg plZT-LcR-5655 #.4k; E: #n 2ug pIZT-LcR-5655 #4k; F: Av 3ug
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pIZT-LcR-5655 # 4k
Fig 3-19 Effect of overexpressing pIZT-L.cR-5655 on cell apoptosis of BmN cells
(Abscissa: Annexin V-PE fluorescence; ordinate: 7-AAD fluorescence; upper left
quadrant: necrotic cells; lower left quadrant: living cells; upper right quadrant: late
apoptotic cells; lower right quadrant: early apoptotic cells)
A: 1pg plZT-LeR vector; B: 2pg pIZT-LeR vector; C: 3pg pIZT-LcR vector; D: 1pg
pIZT-LcR-5655 vector; E: 2ug plZT-LcR-5655 vector; F: 3pg plZT-LcR-5655 vector

3.8 circRNA_5655 3t BmCPV 374 £ 464 %k

CFH XERiE BmCPV ) S1 fy Bt4migf) VP1 EH FE S SRS FHIER,
S7 KB mIS MR E VPT, 5 BmCPV HE MBS HI =<, N TH
FILRIK circRNA_5655 % BmCPV /R B E HI %M, A ImL JG IS5
FREFE(pg. 2ugs 3pg)f pIZT-LcR M pIZT-LcR-5655 H k4> Hil% Yo 3] 2x 108 4
BmN ZAAAR, 48h /S 10ul ) BmCPV 7% 8 h 7R M, 48h FRIF R LE
£ PCR Fl Western blotting 77 il 40 2 1 BmCPV ] VP1. VP7 E B RiAKFF
5% VPT FIEAKTF. &RER, iTRIE circRNA_5655 f5, BmCPV ] VP1 £[H
FRILKFEEHREEN (B 3-200), BREMFERLRA (1pg. 2pg), BmCPV
f VP7 EERIEKFH AL (B 3-20B), EESMNERREA Gug) VPT EH
FiEKTFE TN EH. M Western blotting KK EFIRHERBATUEH (B
3-21), HEARFIE(ug. 2pg. 3p)l) pIZT-LcR-5655 k)G, HEM VP7 &
FKF 2B 05 BB A 0.3 £5, 0.6 f5H1 1.2 4%, HAas 5% 8 PCR Mg R
—8, WEEIRE circRNA_5655 9 28 RIS HIHIAE A, (HR 31X F skl 1 A B
VK B B3 I T 9k 55
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B 3-20 it & ik circRNA 5655 37 BmCPV 354 & #1649 %576 (**p<0.01, *p<0.05)
A: S8 1. 2. 3ug 89 plZT-LcR & pIZT-LcR-5655 # 4kt BmCPV 49 VP1 & F ¢4
RT-qPCR #230); B: 444 1. 2. 3ug 49 pIZT-LcR A plZT-LcR-5655 # 4k 3 BmCPV
#) VP7 A B &) RT-qPCR 427
Fig 3-20 Effect of overexpression of circRNA 5655 on proliferation and replication of
BmCPV ( **p<0.01, *p<0.05)
A: RT-qPCR detection of VP gene of BmCPV by transfecting 1. 2. 3pg of pIZT-LcR
and pIZT-LcR-5655 vectors; B: RT-qgPCR detection of VP7 gene of BmCPV by
transfecting 1. 2. 3ug of pIZT-LcR and pIZT-LcR-5655 vectors
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B 3-21 it &L circRNA 5655 5t & mitF VPT & & K-F64 89k (*+*+p<0.001)
A: itk ik pIZT-LcR-5655 % VP7 & & ¢9 Western Blotting ##] ( pIZT-LcR-1. -2,
S oAl AR 1. 2. 3ug 69 pIZT-LcR #H4K, pIZT-LcR-5655-1. -2. -3 5 h 4k
1.2.3ug #9 plZT-LcR-5655 # 4k, VPT —Ii A £ E A %] KL, A £—IL % a-Tubulin
AR, :J}iifl # HRP 47t L ¥R 1gG); B: Western Blotting &4 & 1344 X
Fig 3-21 Effect of overexpression of circRNA 5655 on VP7 protein level in the
BmCPYV infected cells ( ***p<0.001 )

A: VP7 protein level in the BmCPV infected cells was determined by Western blotting ,
pIZT-LcR-1. -2. -3:cells transfected by 1. 2. 3ug of pIZT-LcR, pIZT-LcR-5655-1.
-2, -3:cells transfected by 1. 2. 3ug of pIZT-LcR-5655, Anti VP7 Mouse Polyclonal
Antibody and alpha Tubulin Mouse McAb are the primary antibody, the second
antibody are HRP-labeled Goat Anti-mouse IgG; B: Grayscale of Western blotting

image
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3.9 circRNA 5655 5% & 948 Z4F A

AT HER cieRNA_ 5655 fefdid HSREEEAREEREEM, Hi@Ed
circRNA-protein pull down SZIHH 3K 5 circRNA 5655 BAERRIEER A (K 3-22),
FH A m % B circRNA-GFP £ %4k circRNA-5655 3118 . circRNA-protein pull down
TiEE &Y SDS_PAGE M Fi, MR 2 %kERH, | 5% (32kDa /i)
N circRNA-5655 2P 93 T RFf, 2 52K (40kDa /A1) 5 circRNA-5655 %,
IR I 25 57 %, TR S LR R G ERH A TR A =T R TR 5 6
PGB JAON

Q o “

L OV
o T

kDa N\

<
o
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B 3-22 circRNA_5655 pull down & & /& SDS-PAGE 447 (4R %)
Fig 3-22 SDS-PAGE analysis of circRNA_5655 pull down protein ( silver staining )

5 circRNA_5655 &t 7 F BAEMIRE & A F GTP BBif (L EE A R 6 X1.GTP
BRELEA R X1 % (X 3-8), 5 circRNA_5655 H{ERI%IETE + & A J9IRHR-
BT HE B U X2, ARARIKE SRR A, JRMBN SR A 3R
F2-B. hAEAPHE. MREASEMRES 11 FFEHSE, circRNA_5655 51X
Yers R AR HIER SR8 RIE.
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% 3-8 Pull down ikt M EE G W RELET

Table 3-8 Mass Spectrometric Identification of Interaction Proteins Screened by Pull

Down
No. Protein Name Accession No. MW (kDa)/ pl Sequence
1 GTPase-activating protein isoform X2 XP_004924621.1 148492.6/9.15 LTPFFFK
GTPase-activating protein isoform X1 XP 0212026141  148712.7/9.15 LTPFFFK
2 choline-phosphate cytidylyltransferase B yp (049090881 44485.8/5.79 YEAVRHCR
isoform X2 -
mitochondrial thiamine pyrophosphate XP_004932920.1 36075/9.32 LQIQGFQQHR

carrier
succinate dehydrogenase assembly factor

2-B, mitochondrial isoform X1 XP_021204918.1 17246.8/9.28 EFDNEIMNLLK

dynein beta chain, ciliary-like XP_012545240.2 527675.1/5.31 GLFERDK
vacuolar protein sorting-associated protein XP 0125459091 118157/6.05 MQEGQSK
11 homolog -
4 Wig

BT KT circRNAs FiEENFERB 2, BATHEN circRNA_5655 7] ¢
FETE FERMRIXFE K BmCPV BB SR E 7 H A EZER . BRI R
laccase? HEEKAEF 1. 2 RIAELFHIGEHH BIRS) RIS H M 2 Fp 4t
B FHFRAPY, HEHBRMMEEERE circRNA BRERE, 7 PCR BiET
circRNA_5655 FIRIZETE BmN A F LB T ET1%, BEXKE circRNA 5655 44
P BRI B AR (pIZT-LeR-5655) ERLIN E . #EIRIE circRNA REBER R RERIE K
F BB HEEARRENRA™, —HMH, circRNA & mRNA KIFREF=,30R
RNA MR 54 RNA ZRIFERFIETFE R, SRR EENERRK
BEMFE. B—7H, circRNA FJLLEREN RNA S5 EAMBE G HmEAR
R RIE. ITRIE circRNA_ 5655 5, RI-gPCR &R E/R L EARRZEHEAF
BRI FKTEERK. KERTERZZLHMAA circRNA_S5655 TFHE
47T RNA REEEI, MMES RNA BE&HB I EEEEESREARRMY L
BEh T, T BRI HEZERY,

ELAN circRNA_5655 SEAREE AR BRAEAFEREBE, TREBARMEHER
ZOPEPAEAR H3 o MBERRE=FEA, ERRAEROFREERRE
WL T EREEZE MG, Western Blotting # it 235 circRNA 5655 Xt
H3K9me3 HAMEH, £RER H3K9me3 BEEKTFE —ERERE. AEAH
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HEAERTERWOEETIREEEEEH, CHAPARE H3KO FRELNTHEENR
RAEFIXETSR, @ H3K9 REMAREERE T L2 SRR, BREXLY
HERRIDX RAFEUATUMEHERERY, ARAFELBHNEILLER
FEIEMI= 4, W0 H3K9 HE A AR Goa REIE [ 40 BRI /3 F Ep-CAM TEK
LM AR 1R 28 5 1Y, R % P EILEE IMID2B A UL A H3K4 /H3K9 H
HAL (R R R S PUARE o A0, I AT LAHER circRNA_5655 TS @t 1R+
H3K9me3 HI/KF1E BmN ZHRAIE SR T AR IEEEER.

B4R RNA T2 B microRNA #4RHER], X Filg 4/ B 1 B9UESE R I8
F circRNA CiRS-7 f3f 5147, BLEFIK RNA 855 70 £ miR-7 RIFAELE &1L 54,
7™ ceRNA, RN RS RGHEREM. HATEL circRNA-miRNA pull
down FUM K 6 KR B R G0 LR UE 538 & W) BB 17 circRNA-miRNA-mRNA 1] 11
fEMIZ, 25 F 0TI circRNA_5655 #7542 %] bmo-miR-3391-5p # 4% {1 SR BUE N i
PUAER R EAE L LB Rpd3 MEEMWZIKT 4 A3S BRI REMAEAL
POk 44, 0 5 R Py 2 SRR AR O, ELARLER F RIS 06 1 H R TR P4 P 55 S M AB AT,
ALY H3K9 ey S E A & LBk L RIE A (E 415 (B B 2 Bk 4k iy B0 e £
R4, REPBEEREZEA. RATHEN circRNA_5655 fDIRE SARARIE
WEVIMG, FEZEYS, HEATEMRANSETHEPE R EENEA,
5 I 2 2 AR S A ) A IR ek circRNA_5655 2% 0 3E 440 MO 8 57, # ) S BR I 1
EHEMARY, HKKLT TIO2 B HBEBMEIKZ Mk HRRE, RFERENIE
£, Kk 2250, KA 2 ik Z 7k BNGR-A21 L #0E Gq M Gs (55 R B RN,
SEMMA cAMP FUER, Ca®"5) A ERK1/2 BERR{L, 7613 4h A KT e g e
rhite % B B /E AP circRNA 5655 A] B8 1 R B MA K 244 A3S BREMRIE,
TIMFEEMERK, GG L.

it ik circRNA_5655 5, RT-qPCR M /R K &\ GZ I ER STAT thF 3¢
BFIET 212 %, E51 JAK/STAT @85 R0 PURE MM K1Y, Rt
Wit 2Ri& circRNA_5655 TT#E5 BmCPV 8 (I8 S KM, FH82m 4 i sk
N BB IR L FRIE circRNA_5655, 73 5 F] FH gPCR F1 Western blotting #& Il BmN
A BmCPV ] VP1 1 VP7 MR Ei&/KFHHE VPT HERKEERER,
circRNA_5655 Xf BmCPV 3458 5 % {1 2 15 i 75 fEFH . BmCPV B HL /5 circRNA_5655
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RiEKFE EH, cireRNA_5655 7KF X i KM BmCPV RIBZ, (RREH
circRNA_5655 B2 A BN HIR B I E S %], (BRERE R INZMmHER £
RIS HIEF, EI circRNA_5655 % BmCPV 1858 B 41 A R4 iE T e

13T circRNA-protein pull down I % & K I, circRNA_5655 5 RHBR-BE R
ME B #8 B R X2 AR AR IR 3 A5 IR Hh B4k L IR IN TR i S G 4 26 (A1 7 2-B.
BHEA B, MINEASEMAXEAD | HEYSECRMLIEMN. BRERER
HEHBBENA AR TTES EEERPY. WK G5 sh 7Rl Eok (23
LR EMN, BRBBUETEEROS)MTIN T T iHESH S IBED. Bl iR
MIEHEKTEFRARREMALET 2 2E5P). BRABREEHsIHEAR
3y, WMWEEESEMXERD 11 ZEE N xﬁK%W%%%%%F&wm%w
£ BmCPV BRI T, circRNA 5655 AR SIXEEEEEAEME, BEXELE
BN BEBOR. 1TBNESR, (EHAREER M IIE AL RS 7.
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SEPE circRNA 5655 B4R ERRINEE

FHE: circRNA_5655 K 563bp, #IH T X & histone-lysine N-methyltransferase
eggless(LOC101742950) ) 85 9-13 NAPR . AMEEFE A WER E R,
circRNA_5655 B m6A H &k &1 5(GGACC), F HAL &P circRNA 5655 %
6] BY #E A S I JF RO EHE ORFL, WREZRFD&H 122 NEERREMNER
circR-P122, & K H 457 ¥ /Mik RRNSVRTNASARSRFAC, FF il & f g £ 5 B4 ift
i, Western Blotting A] ££ K & {1 i1 ALl 1) circR-P122 tREAI&KIA. BmN 411
KEFMHHL R FIE RN RER, circR-P122 FEEM TP . Western
blotting 5 R E. /5, IT#KIA circR-P122 H A fGULE A B B ALK 4 B il .

X813 circRNA_5655; circR-P122; #HMUEHL: H3K9me3

it

1 3}

HAR RNA (cireRNA) #ik R R HAZA0B R D RE v AR gmi s skt U m)
HREW, RE circRNA BE MRS LMK FRE, QEfTfs5FE45E
FIRHEERERE, WRERIAR, A% gL LY, KEFFRIBET circRNAs &
HH KHIINEE, 0 circRNA A LUy miRNA #4814, Mfij/> miRNA 4
] mRNA (¥fE/7. B4 microRNA 4 TIE 8 BRI HIGE, HEREFLH
circRNA 7% H £/ microRNA 145 &0 5, iIXR W circRNA "I 58 B MR EE B
BYiF A

BRI AR, 2 circRNA &8 AR g AN AL 51 (IRES) IREHHTFF
TR EEHE (ORF) B, W LABHIRThREM B E MR . circ-SHPRH BEWSHH1E i — > 17kDa
#i/hik SHPRH-146aa, T RE{RY" SHPRH % TiZ R EAB AN IR, MiEH
SHPRH 7] LAME A E3 E#EMEXT PCNA #TIZ RLIEW, BASBEAREENEUR
1 2 B HI© AR TR, 1B AR AR AR 4 & RNA JIIF (RNC-seq)
SHrEE, —RKEEIE4RID RNA (LINC-PINT) P4 R A M circRNA Bt 845
YRR, WRKRES iR L RAMAAXEFEEY (PAFlc) ME(ERHMH 2 FE
FEIR (5 SR AEA, AT 0550 A B A B b R A
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RNE BmCPV BHX FE circRNAs RiEREWI K circRNA_5655 H1Th88

Hel, DB KFEBE T L% circRNA BEIFERE, — MR circRNA BEHE
ER A RAZREAEBEALLA (IRES), H—M & circRNA 7F7E m6A FEELEIHRL A,

N6-RERE &N (m6A) REZEYT—FE LR EE, ROBiEH
e R AR, M kg, RERRMY TaRS IR R EER. KEH RNA
FREALBER IR AL AR “RRACH” F31, HbRBEMI AR T
[G/A/UJ[G>AIm6AC[U>A>C]. m6A EMit A R — iAW E R, HFEEN
BB (Writers). = FHALES (Frasers) FMHEALEREE (Readers) Z£EHAM
FEEAE). m6A B circRNA 45iEBHE BI T circRNA BB EG1MY, HEix
MZ KT RER B EEMAEFERIERE L.

HEAMACEUER T EE circRNA 5655 ZEEEREE L XA FHEEE
F, KHX BmCPV iR BB EE SR . APFAETNKE circRNA_5655 B
EFEAMEM L, 81T Western blot G 5% HIESE circRNA_5655 AT AR E A .

2 MW 5FE

2.1 FEAH

2.1.1 Ek HEDM L

Ak WA T7 BEIFFHM circRNA 5655 &7y F it pMD19-T # 4k
AN E—FEWHE; plZT/V5-His ik ALB = RE.

Bf: TransSa 4 H bR & &4 2 F)( TransGen Biotech )

YRR '

ZEWEMMR BmN), BAHAZRE: KEVBHALZIKET B 75 M #
BEREYBAERA D% HERETHEMBEERATAN LA circR-P122
7 ME/NIK “RRNSVRTNASARSRFAC”, 3% H i 2 7w HimiE.

2.12 TR EAFS

Tris-Tricine-SDS-PAGE %t 1| %A 7 &M T Solarbio 2 F] .

2.1.3 H AR

KT FEEH Marker. 2xTricine LHEZFRIIM T Real Timer A F .
1xTris-tricine-SDS-PAGE HLIKZE ¥R (BAK-). 1xTris-tricine-SDS-PAGE LIk
W (FAR+) $I15F Solarbio 2 &]. a-Tubulin ${AMF Protein tech. HRP #ricili
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BmCPV MBS F 3 circRNAs 5 M E circRNA_5655 FOTh AR HP#

¥R 1gG. HRP Rt £ R 1gG YW T TIANGEN 4 d]. Cy3 frid i #£H1%
IgG T Servicebio A A .
HARAEAL =%,
2.1.4 HRAMES MR
2.2 KA B4
2.2.1 HIEHIGH RN
3%H,0,: WRER 300uL H,0p i HUIMAE] 10mL %8 7K, B,
0.3% Triton-100: AREX 3uL Triton-100 MIAE] 10mL PBST 1, #5ME2].
Jomh R ACH 5 %
23 RBF &
2.3.1 Tris-Tricine-SDS-PAGE #EfiX f.ik
(D) BB eE. B B CTKT R 5D,
(2) Tris-Tricine-SDS-PAGE &t fic il :

20%/4.5mL 10%/2mL 4%/2mL
49.5%T 3%C / 0.407mL 0.160mL
49.5%T 6%C 1.82mL / /
R % 222 , 1.50mL 0.667mL 0.496mL
50% H i 0.96mL / /
ddH,0  022mL 0.926mL 1.344mL
10%PAGE 5% (& 7). 40pL 20uL 20pL
PAGE i {i2 #¢ 77 SuL 3uL 3uL

Sy ERENBI B R L E R, BRHERKE T, ZRNEE S EREHE,
£BAEMEAK, FRERERBOKRERE. BEARERIFABEKEE, =
BB ZE K ZREE, ERBRAEMNK, FHERERENKRERE. EENK
B FHHAEBKE T, BALER, BRI~ E.

(3) FRMBEREEE, RN E T Rk ES, BRI BN KKES,
SMEIIAN 1xTris-tricine-SDS-PAGE  HJkKBAIRE MR, Rz BN Bk IR & np
W, 30V FEHK 10min. K% LR, RMEMFESIMA—EEMNED Marker 1
EARESR (AR 2xTricine FREZ T 100°C & # Smin).
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0% BmCPV BEHRE circRNAs FiE KW R circRNA_5655 HIThak
(4) % bk, EEAOBKEEBRRAZ LREREF: % 30V #ik 1h, B
100V R ZE LA E, FFHIkER, BT ok it B .
2.3.2 Western Blotting
(1) ¥J8: ¥ SDS-PAGE HL¥K J& KSR BY BuF 76 KD, (R BY DR R K/
i1 PVDF BEF oK FRE V&ML 10min. RS FIEM “IB4K. B . PVDF . I8
A7 BT T BRE (AR, HEE&E B, BAFKHES, mMARE
S, DUEAVKESREIR, F 100V Bk 15Smin CRIKES[EJHE B K/MRE).
(2) #HH: MA—EEIIH 3% BSA Z¥ PVDF B, 4CHMALR.
(3) —HiEH: A 3% BSA %R 1:1000 LR RERF B — L, % Ldd A
) PVDF i T 37°C#EKMH 2h.
(4) —hish: B PBST ®iENEAR 38, &8 10min, HIMAH 3% BSA
B P (1:10000), 37CHREKFE 1h.
(5) e R€: A PBST %5 ich 3 18, & 10min, A 1:1 BFESM
B FIANRFTE T PVDF B L, AL URE.
2.3.3 GERN
(1) BIKGEMHBF=E 30min, REMARRZEY S, BET 4CHEE
10min, PBST ¥ 3 K%K Smin, HMA 3%H,0, #62# 10min.
(2) A PBST ¥ 3 R&K Smin, FBHEN—E&ERR 0.3% Triton-100, K
18 iE1L 15min.
(3) FWEW, M PBST ¥t 3 REFIX Smin, FINA 5% BSA BEEqH, =
B4 4 2h. |
(4) FEHPWE, A 5% BSA MREMSRHE 4T (1:1000), ZEFH 2h
(5) F—%, PBST ¥ 3 RE K Smin, FIMAF 5% BSA #fEHI Cy3 Arid®
HH (1:200), 37CEBENME 1he
(6) FF 4, PBST ¥ 3 K&K Smin, FZM 100uL DAPTFH (1:1000),
B E 10min.
(7) 3 DAPL WK, PBST ¥ 3 K%K Smin. EXHEIES, dMER ETEE
BEYERET, 0 1ouL BF ARG KE A RIT B L, FS RIS TR IR
A (B E=RRmrE4E),
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BmCPV B K& circRNAs BENEME circRNA_5655 FITh8E b Uy 3
(8) B THRFBOCHM LR E R MBI THE.
2.3.4 pIZT-ORF1 ke
(1) #R4EFIE ORF1 £KFFiRit PCR 51 MFFIMT (K 4-1):

£ 4-1 ORF1 & PCR 3|4
Table 4-1 PCR primer for ORF1

glkuE20 FAFESI(S-37) B L) 1if 13
ORFI1-F GAATTCATGGTCGTGTGGGCCATGAA EcoRl
ORFI-RI CGTGCGCTTGCGTTTGTTCGCACGCTGTTTCGCCGGTAATTATTA
i ACTGGATT
CCGCGGCTATGGCCGCCTTCTTCGGCTGCGAGCAAAGCGGCTC
ORF1-R2 Sacll

CGTGCGCTTGCGTTTG

E: FRISRREEYIN S

(2) FRLVHR T7 B3P0 circRNA_S5655 264 o F A ik, IR
[-3& ORF1-F #1 ORF1-R1 54747 PCR, MW H 51, SRAS LGRS b s =4
JR%AR, KA ORF1-F 1 ORF1-R2 5%t 17 PCR, tHULIKE ORF1 ®KfF5. IX
[IE, 7R pMD19-T(Simple)# {433 4T Sanger M3 UE CIU)TF LLAS W B3
B A EcoRl f1 Sacll AV, HvclEit RFE B UIN plZT/VS-His #ifk, 3K1§
pIZT-ORF1 ik, £ /5 81K% EcoR1 K1 Sacll AUEE) v 414 %F LA H v B, &P
HACHRITERME.

HARSLIE HiERP =&,

3 EREH

3.1 circRNA_5655 % 5% & 64 /£ 1 TR & Western blotting 384iE

BPT R RBATEE m6A 51147 2R circRNA RESS BB Dl gt KUY, ABEA
circRNA_5655 &% B ARmMEQRELE, FIHEMERETTHEA circRNA_5655
K P HIHAT m6A BUEHL A R BULFIHE(ORF)FM . 7E circRNA_5655 L il 2
TEEE m6A 1EIHAL L (GGACC), HEMPE circRNA 5655 [ i) BT 4L s A7 EE— B
545 122aa )5 H (circR-P122)FIFF 5 HE ORF1 (4118 4-1), HH N %5 99 4
REM 55 H E A KA histone-lysine N-methyltransferase eggless (LOC101742950)
9-13 SN B FHIEEBRFFIXTRL, C i 23 NMEEBRFIIA circR-P122 F5 4% 751 .
KT WIE circRNA_5655 4wH5 circR-P122, HRMAEHHEDEHERARANL
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g3 0p 3 BmCPV MY R circRNAs RIAREM K circRNA_5655 HIThAR
& L circRNA 5655 4% 13 ) 8§ A circR-P122 (9 8 Kk Bk B & »
(RRNSVRTNASARSRFAC), HiR{EHFIEMKH & RIFEL REIME (LHFER),

0
N I TAG
QQ:( G_7p
back-splicing
junction
circRNA 5655

563bp

G

).'q

N

ORF1 amino acid sequence:
MVVWAMRKNVFSPWVKVRIQDIAPKSTTSAYTTCTVKFDTKTKNPFRTLSARCLAH
SEPPNARLTIGTRHALFKNTTKSKMENYYSGVVAEIPNPYNNYRRNSVRINASARSR
FARSRRRRP

A 4-1 £ circRNA_5655 EFI 44 m6A 154545 £, ORF A% sbéh £ L8 5 51
Fig 4-1 The putative m6A site,ORF and its amino acid sequence in circRNA_5655
T BAEZKZ circRNA_5655 G R mSE H circR-P122, MEBEHBHAELHFR
fAEH, Tris-Tricine-SDS-PAGE H.¥k J5 ¥ F§ Western Blotting f&#li circR-P122 &HH
IRk, ERWE 4-2 FiR, EXRERBHELFRIME] T 14kDa K/ME circR-P122
. WA circRNA_5655 BSEREBmIZES.
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BmCPV BYus) & circRNAs RIEHEL B R circRNA_5655 RITh ik MU

14kDa circR-P122

55kDa a-Tubulin

B 42 K& ¥ ML P circR-P122 T G407
( % Ik4%F M —4LH circR-P122 &4t. A A —4LH o-Tubulin i, =455 A
HRP #7i2. L F4L &, 1gG #» HRP #7ig.b £4u & 1gG)
Fig 4-2 Detection of circR-P122 protein in the midgut of silkworm
(circR-P122 Rabbit Polyclonal Antibody and alpha Tubulin Mouse McAb are the

primary antibody, the second antibody are HRP-labeled Goat Anti-Rabbit IgG and
HRP-labeled Goat Anti-mouse IgG)

3.2 circRNA_5655 % # % & 4 BmN @R AR & F M+ ) k& % R Al

¥ 2x10° NN T4 T 24 FLBANIRIE S b, RN RN 70%-80% 14 K
RERH, B ImL LIGTE 3550 3ug plZT-LeR-5655 F1 pIZT-LcR (1t %} )
7 WL Bt BmN 40N, JH JC ML 35 7% JER R O B circR-P122 #23k I E R4 Ny
[Spug/mL, ¥%57% 1h JGFF LIS PR, I M ss R BEaE s 5% (POtvEXfi8), 48h
77 A B A MO M S e R e . EROR LR AR MBI T WE, RAITURH
circR-P122 EH EE w7 TaMafi (B 4-3).
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b 110 BmCPV B H R circRNAs RIAFIE MR circRNA_5655 FIThak

Merge

pIZT-LeR

pIZT-LeR

& 4-3 ﬁ;&ﬁm&m circR-P122 & & /£ BmN @2 ¥ ¢4 £ 12
—3#t: circR-P122 #4t; —4i: Cy3 47t b F & IgG; DAPIL: 4% ¥4

Fig 4-3 Immunofluorescence detection the location of circR-P122 protein in BmN cells

Primary antibody: circR-P122 Rabbit Polyclonal Antibody; Second antibody:
Cy3-labeled Goat Anti-Rabbit IgG; DAPI: Nuclear dye
XETHELFLERAAERIE 4-4 FR, UREZERMBEANE, £H
circR-P122 HLIAE AR R — T SERA TR T T 4R, HEEM THR
H.



BmCPV B3t} HE circRNAs BEREH R circRNA_S5655 K288 b 1105

DAPI Cy3 Merge

A%
£ 1L 3%

circR-P122

ST

?“T

[ 4-4 %95 % XAM) circR-P122 HA A X R P WM ah T4
—32: circR-P122 %48, =4 Cy3 4Rt b F4L % 1gG; DAPL 4z #4

Fig 4-4 Immunofluorescence detection the location of circR-P122 protein in the midgut

of silkworm

Primary antibody: circR-P122 Rabbit Polyclonal Antibody; Second antibody:
Cy3-labeled Goat Anti-Rabbit IgG; DAPI: Nuclear dye

3.3 pIZT-ORF1 #4k #132 & circRNA_5655 % #5% & 3 H3K9me3 %/
N T HRE circRNA_ 5655 &SR AR LY A6, K182  plZT-ORF1 #K
b (R I ARE 23.4) , HEIARAEE EcoRl F Sacll WEHTI % (P 4-5).
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S0 BmCPV BHeXtFF circRNAs FBIEFIBMIJ circRNA_5655 BIThAR

bp M I

8000
5000
3000

2000

1000
750
500

250
100

A 4-5 pIZT-ORF1 # kB4 &
M: DNAmarker; 1: &8/ #i pIZT-ORF1 2 EcoRUSacll S B4 % &
Fig 4-5 Enzyme digestion identification of pIZT-ORF1

M: DNA marker; 1: enzyme digestion of recombinant plasmid pIZT-ORF1 by
EcoRl/Sacll

BATMGRTE ORF1 f#] circRNA_5655 HISRIFEFR R BHEO R EL BT,
SR ImL CILiE 3 7 2 A B 8 (1 pg- 2ug- 3pg)89 pIZT/V5-His 1 pIZT-ORF1
AR > BIFE Y| 2x108 4 BmN M, 48h /&F|F Western Blotting 3 Rk 7 it
FIX circR-P122 Xt H3K9me3 M. &R ER, 7€ BmN 40H - Aehas 1 2
15kDa 24 ) H3K9me3 &H (F 4-6A) , BNKEHHER (B 4-6B) WLE
H, HEEF T, #5 1ug. 2ug. 3ug B pIZT-ORF1 #Hk /5, 408 9t H3K9me3
RANREESETA, D5 1.19 5. 0.59 5/ 0.54 %, HEWH —F
MIFIBKEE. BT, ERIX circR-P122 HEE#MH TAKRE HIK9 K4E=H
.
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BmCPV B HE circRNAs RIEKE W circRNA_5655 FIThRE b4 1L1f -

A . LotV D \ n ~
\\" \\° N\
N\’:\’\ 3 ‘\\‘3’\ 3 ;\xx‘:’\\ o
a4\ PN A\ AN\ N s
osb N2 NSRS
Q Y Q <

< Q
15kDa H3K9me3
55kDa a -Tubulin
‘ A G— T TN — —
B
™
@
E 154 »
Q . [ plZT/VS-His
2 _ e B pIZT-ORF1
‘O- 10-«
[
9
w
0
@
- [
»
[}
@
2
& 00- . .
& N n o
ug

B 4-6 it & ik plZT-ORF1 #H40& & F 4Ly fmm ( ¥*+*p<0.001, **p<0.01)
A: Western Blotting #2 1 id & 1% pIZT-ORF1 #28%& & F &AL 6935 °a( pIZT/VS5-His-1.
203 R AR 1. 2. 3ug 49 plZT/VS-His #4k 48h Sk mfe & @, plZT-ORF1-1.
2. 34081A4 8 1. 2. 3ug ) pIZT-ORF] #4k 48h Sl min&d, AEO T A
fb—3H H3K9me3 %t A A—4b o-Tubulin {4i. ZH#H %% HRPAFiT ¥
# % 1gG #2 HRP #7i2.LF 3R 1gG); B: Western Blotting £+ & E 174848 R
Fig 4-6 Effect of overexpressing pIZT-ORF1 on histone methylation ( ***p<0.001,
**5<0.01)

A: Effect of overexpressing plZT-ORF1 on histone methylation with Western
blotting test(pIZT/V5-His-1. -2. -3:cells transfected by 1. 2. 3ug pIZT/V5-His and
collected protein after 48h, pIZT-ORF1-1. -2. -3:cells transfected by 1. 2. 3pg
plZT-ORF1 and collected protein after 48h, H3K9me3 Rabbit Polyclonal Antibody and
alpha Tubulin Mouse McAb are the primary antibody, the second antibody are
HRP-labeled Goat Anti-Rabbit IgG and HRP-labeled Goat Anti-mouse IgG ); B:

Grayscale of Western blotting test
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SnE BmCPV BT HE circRNAs BIAKEH R circRNA_5655 SIThis

4 +Fig

circRNA —H LUk #A N2 JE4 7S RNA, {BR B FTHIWE 5 R W TEE moA 51f
i S circRNA S #REAUREDREM. RITATEWEBEHN BN
circRNA 5655 B m6A FREWIEIRLI S (GGACC), HHE & circRNA_5655 &
[ BYREAL s FF L 4. ORFL, HEME FTRERASEH 122 NEEBRRENED
circR-P122.

ANIERK circR-P122 AP circRNA 5655 [ [a1 BT 2 67 #2103 Sk AR BL 88 4

“RRNSVRTNASARSRFAC"HARIE ML HT IR Ak ] 85 R IR S FE LG, 4 Western
Blotting I AREXE P AR THIIE] T circR-P122 EHAIRIX.

BT circR-P122 ] N mfIEEREFI 5 HFAERF histone-lysine
N-methyltransferase eggless (LOC101742950) £ 9-13 #F B FHEERRFFIXT N, E
1t circR-P122 0] 5838 1 B Fh 75 2 B2 histone-lysine N-methyltransferase eggless #L)
8. WNMEBHFE circR-P122 EHKRIZE /K pIZT-ORF1, # H Western Blotting
Rt Fi& circR-P122 | EAX H3K9me3 & H KM, £5R 878 H3K9me3 EH7K
FH-EEEMNG. CHFRANAEARERBERAVTIENEIESSR, H
S5RRERME, B3 TFIHEN DNA FEAKMERA MR, BATHEN
circR-P122 5 B 7 i@ #%)] H3K9me3 [¥)7KF7E BmN 400 A8 SHME T A E
RIEEER, BRAKNEYENEEEFE—SHR.
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® W BmCPV GHXTHE circRNAs BIAREHI K circRNA_5655 FThE

# i

1. BRI LR
(1) H®E circRNA_5655 FE%HE43 K bmo-miR-3391-5p RWIE T LR
REMNEA X ZBALET Rpd3. EEMEIZE A3S BREMRE.
(2) E3RIL circRNA_5655 REMBHMGI R ARE MRIL, EtMpETHE, M
HIZEMAE T, % BmCPV #EEE SRR AN ER.
(3) circRNA_5655 g8 5~ m EHE O HE.
(4) circRNA 5655 BE# 4RI A circR-P122, HiTHiX circR-P122 HEERT
H3K9me3 & H/K¥H —EREMH
2H RFHEATHIBEA
circRNA_5655 4i3 & H R Ig iR & Bt — P .
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BmCPV IR HE circRNAs RANEME circRNA_5655 FThak

MiR— FFELE

1. pMDI19-T simple #{&

Ampf

acZ

T-Vector pMD19
(Simple)
(2,692 bp)

T 7 EcoR V (T-Cloning Site)

Ori

2. plZT/V5-His #% 14

o_© e _
B0 O= @ m O

Q ® Q o Q ©
£555388528 i mmm,
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PR

3. pGL3 #{k

Synthetic poly(A)
signal / transcriptional
pause site

(for background
reduction)

Kpnl 5
Sacl 11
Miul 15
Nhel 21
Smal 28
Xhol 32
Bglil 36
Hindlll {53

pGL3-Basic
Vector
(4818bp)

Ncol 86
2010 |Sall

2004 |BamHi | Narl 121

SV40 late
poly(A) signal
{for luc+ reporter)
Hpal 1902 Xbal 1742

4, pRL-TK #i &
f

mp

2223 BamH |

SV40 late |
poly(A)
pRL-TK

Bgl 1l 1
1971 Xba Vector
(4045bp)
HSV TK
Promoter

T
Promoter

EcoR | 649
Hind il 760

(1040) Csp45 | Nhe | 1024

100
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BmCPV B3] R circRNAs RIEFIHH R circRNA_5655 F9zh ik

= BERLES

NEEATS itk A
PCR X TP600 H A TaKaRa 2 &)
1/10000 747 K ¥ BS124S JEEREPL B EAGRAA
pH it Delta320 B 23S (i) AR
R AR KQ-500DB RINTTEAENEGRAHE
fHRE&RE CHB-10 BN K FEARE o 7 PR 2 )
i A TR LHL CF15D2 Bl A Hitachi 2]
B ARAEHE LA Picol7 %% Thermo 2 &)
HEREVEBERZHE QYC200 LW HENLRREERAF
B E e NanoDrop-2000 % [® Thermo Fisher 2> )
e A X FC-500 % [# Beckman Coulter 2 1)
102 % Y X Glomax-E6080 *[H Promega 2 )
i B kA Mini Protean 3 Cell  #[H BioRad 2 F]
LA EE R TR A CS101-3EB HRVE LR B FHRAH
AT ] SHP-250 LR E TR EHRAE
] {8 I @B R 0410006 LigEELRREHRAR
KRG 251 GelDoc XR System % [% BioRad 2 &]
KR 705 %% Forma 2
R 3 B at K ML UPT-III-ST IR AABAL R A R 2 8]
% R )= oAT &) Nikon TE2000-U H & Nikon 2 #)
DNA B &1X DH-1I MM I ZAHE
P E B PCR 1 BIO-RADCFX 96  *[H BIO-RAD 2 ]
SABERSKES  LDZX-50KB bl RS
I EIR KB HHS FEgETSEWI
In#Adi b 3% 78-1 LA SIZT RENSHEFR AR
1% B R K AL DY-A FEEEHEMRAFRAF
Fit 8 FR R TS-100 11T HAR DURI S R A PR A A
BOLRERME LSM-800 B E R /R %A A F)
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HE= BmCPV BT HE circRNAs FIEFYH B2 circRNA_5655 BIThk

MiR= BTG REL R

1. AR EAE pIZT-LeR IR

GGTACCAAACAAGAGAGAATGCTATAGTCGTATAGTATAGTTTCCCGACTATCTGATACCC
ATTACTTATCTAGGGGGAATGCGAACCCAAAATTTTATCAGTTTTCTCGGATATCGATAGAT
ATTGGGGAATAAATTTAAATAAATAAATTTTGGGCGGGTTTAGGGCGTGGCAAAAAGTTT
TTTGGCAAATCGCTAGAAATTTACAAGACTTATAAAATTATGAAAAAATACAACAAAATTT
TAAACACGTGGGCGTGACAGTTTTGGACGGTTTTAGGGCGTTAGAGTAGGCGAGGACAG
GGTTACATCGACTAGGCTTTGATCCTGATCAAGAATATATATACTTTATACCGCTTCCTTCT
ACATGTTACCTATTTTTCAACGAATCTAGTATACCTTTTTACTGTACGATTTATGGGTATAAT
AATAAGCTAAATCGAGACTAAGT TTTATTGT TATATATATTTTTTTTATTTTATGCAGAAACT
AGTCCGCGGTTAATTAAGATCTGGTAACCGAATTCGCGGCCGCATGCATGAGCTCAGCGT
AAGTATTCAAAATTCCAAAATTTTTTACTAGAAATATTCGATTTTTTAATAGGCAGTTTCTA
TACTATTGTATACTATTGTAGATTCGTTGAAAAGTATGTAACAGGAAGAATAAAGCATTTC
CGACCATGTAAAGTATATATATTCTTAATAAGGATCAATAGCCGAGTCGATCTCGCCATGTC
CGTCTGTCTTATTATTTTATTACCGCCGAGACATCAGGAACTATAAAAGCTAGAAGGATGA
GTTTTAGCATACAGATTCTAGAGACAAGGACGCAGAGCAAGTTTGTTGATCCATGCTGCC
ACGCTTTAACTTTCTCAAATTGCCCAAAACTGCCATGCCCACATTTTTGAACTATTTTCGA
AATTTTTTCATAATTGTATTACTCGTGTAAATTTCCATCAATTTGCCAAAAAACTTTTTGTC
ACGCGTTAACGCCCTAAAGCCGCCAATTTGGTCACGCCCACACTATTGAACAATTATCAA
ATTTTTTCTCATTTTATTCCCCAATATCTATCGATATCCCCGATTATGAAATTATTAAATTTCG
CGTTCGCATTCACACTAGCTGAGTAACGAGTATCTGATAGTTGGGGAAATCGACTACCCG
r

e SEEDECN RIE laccase2 W& T 1 BY 128-548nt X T80 6N Z Pk
{77 #5:Spel,Sacll, Pacl, Bglll, BstEIl, EcoRI, Notl, Nsil, Sacl; K&/ R # laccase2 A
&F 211 1169-1707nt X3K; FHEA Kpnl f7 5 TRIZLS Agel i A,

SR ERFF, FH T pIZT-V5/His i Kpnl/Agel L5, SERREBHE,

2. R A ERAK pIZT-LeR-5655 It 2

GGTACCAAACAAGAGAGAATGCTATAGTCGTATAGTATAGTTTCCCGACTATCTGATACCC
ATTACTTATCTAGGGGGAATGCGAACCCAAAATTTTATCAGTTTTCTCGGATATCGATAGAT
ATTGGGGAATAAATTTAAATAAATAAATTTTGGGCGGGTTTAGGGCGTGGCAAAAAGTTT
TTTGGCAAATCGCTAGAAATTTACAAGACTTATAAAATTATGAAAAAATACAACAAAATTT
TAAACACGTGGGCGTGACAGTTTTGGACGGTTITAGGGCGTTAGAGTAGGCGAGGACAG
GGTTACATCGACTAGGCTTTGATCCTGATCAAGAATATATATACTTTATACCGCTTCCTTCT
ACATGTTACCTATTTTTCAACGAATCTAGTATACCTTTTTACTGTACGATTTATGGGTATAAT
AATAAGCTAAATCGAGACTAAGTTTTATTGTTATATATATTTTTTTTATTTTATGCAGGCGAA
ACAGCGTGCGAACAAACGCAAGCGCACGGAGCCGCTTTGCTCGCAGCCGAAGAAGGCG
GCCATAGCGCTGGGGTACGCCCCGCTTGACGGAGACCACGCGCAGCCGGACGTGACCCA
GGAGAAGACCCCAATAGAAACAGCACCCAACGAGTCGAAGGAAGATGACAGGGAGGTG
TCTGTCGTTCAGTTGTCGGCGGAGGTGGCGCCGCCGGACCTCCCCCCGCCCGGGGAGCT
GGTGCGGCCGCCCCTCAAGCCGGGCATGGTCGTGTGGGCCATGAAGAACGTCTTCTCCC
CCTGGGTGAAGGTCAGGATACAGGACATCGCGCCAAAGTCGACCACAAGCGCGTACAC
GACCTGCACTGTCAAGTTTGACACGAAAACGAAAAACCCGTTCAGGACCCTGAGTGCG
AGGTGTCTCGCGCATTCGGAGCCGCCAAACGCGAGACTCACTATAGGTACGCGAATAATA
GCTTTATTCAAGAATACCACTAAGAGCAAAATGGAGAATTACTACTCGGGTGTCGTTGCC
GAAATACCGAATCCAGTTAATAATTACCGGTAAGTATTCAAAATTCCAAAATTTTTTACTA
GAAATATTCGATTTTTTAATAGGCAGTTTCTATACTATTGTATACTATTGTAGATTCGTTGAA
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BmCPV B HE circRNAs RIAFIEM R circRNA_5655 I8 F=
AAGTATGTAACAGGAAGAATAAAGCATTTCCGACCATGTAAAGTATATATATTCTTAATAA
GGATCAATAGCCGAGTCGATCTCGCCATGTCCGTCTGTCTTATTATTTTATTACCGCCGAGA
CATCAGGAACTATAAAAGCTAGAAGGATGAGTTTTAGCATACAGATTCTAGAGACAAGGA
CGCAGAGCAAGTTTGTTGATCCATGCTGCCACGCTTTAACTTTCTCAAATTGCCCAAAAC
TGCCATGCCCACATTTTTGAACTATTTTCGAAATTTTTTCATAATTGTATTACTCGTGTAAAT
TTCCATCAATTTGCCAAAAAACTTTTTGTCACGCGTTAACGCCCTAAAGCCGCCAATTTG
GTCACGCCCACACTATTGAACAATTATCAAATTTTTTCTCATTTTATTCCCCAATATCTATCG
ATATCCCCGATTATGAAATTATTAAATTTCGCGTTCGCATTCACACTAGCTGAGTAACGAGT
ATCTGATAGTTGGGGAAATCGACTACCGGT

W GO9I laccase2 N & 1 1 119 128-548nt X I: 92 6N

circRNA_5655 £kt 4 K751 IR (0 )9 S0 laccase2 P75+ 2 1) 1169-1707nt [X 13
®HA&Jy Kpnl 47 53 T RIZE Ny Agel firsi.

ORI N ERIT 1A pIZT-LeR Eff F, ¥4 circRNA_ 5655 £tk
A KT 5 o4 s B pIZT-LcR, 4 3| K Ax circRNA_5655 1) & P Bl H4 3% 14
plZT-LcR-5655.

3. R A A D) 45

Restriction Digestion Map-

Lane M: DNA Marker-
Lane 1: Plasmid digested by Kpnl and Agel

Lane 2: Plasmid DNA -

Certified by: lujiang liu Date: 01/23/2018
Checked by: Xueting Tang Date: 01/23/2018
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HR= BmCPV BRI FE circRNAs RIEFEMER circRNA_5655 FThRk
4. AP A FAAI

7 180 130 200 210 220 250 240 a0 260 270
corces Y araie e i BT T BT T TTCC 6L TET 6o TAECCH TTACTT A TCTHOB0GEATOEG 44CCT 4 A4 TTTTA TCAGTTTTCTRGGATATES AT + G TATTG6E
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BmCPV B¥etf F & circRNAs FiENEH R circRNA_5655 HThek R=

RTTCCE i o SR i L i o N e e

l)leMuH'

G. T GTTGGGG 7CG CTHCCGGT

il 'Uli\ |
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I BmCPV BHe} R circRNAs RIXHFIEM X circRNA_5655 FITh 88
BMiRP0 RT-gPCR JRIAHIE
A 1 £%& circRNAs & X E84iE (n=3)
circRNA HiE Ct- TIF-4A Ct- circRNA P
‘ E#thig 23.60,22.93,20.72 31.30,31.22,30.43 1.00
cireRNA_I1%3 BmCPV &bl 27.84,25.89,25.5 31.39,31.02,30.80 15.98
, FH 23.60,22.93,23.30 30.12,30.30,29.17 1.00
CireRNA, 2439 BmCPV &by 25.50,25.89,23.50 28.12,30.03,29.28 8.47
_ E#% 23.60,22.98,27.84 29.18,26.61,31.09 1.00
CIreRNA_3655 BmCPV @l 21.76,21.15,25.5 25.56,23.34,27.23 3.07
' F¥Edg 23.60,22.98,24.11 30.60,29.91,27.99 1.00
CireRNA_6031 BmCPV Bl 24.08,23.46,27.84 27.99,30.18,30.49 3.86
_ EE+H 22.93,22.59,22 81 30.7,26.76,34.20 1.00
cireRNA_D962 BmCPV Ry 20.55,21.58,23.14 27.67,24.75,30.68 5.99
4 2 circRNA_5655 /£ 5% 3 REEFR AR T 6 L EMEKX (n=3)
HAR Ct- TIF-4A Ct- circRNA_5655 28
P i 21.80,21.35,16.44 24.23,23.88,20.48 12.30
23} 23.73,20.67,21.22 28.61,31.45,31.53 0.27
O 23.08,22.20,20.06 25.82,24.20,21.43 23.79
3k 24.34,18.05,18.16 24.75,19.02,19.90 40.41
LTS 23.56,23.35,17.49 27.84,30.74,23.62 1.00
i 24.18,23.15,22.89 28.36,30.92,26.594 2.41
Bk 23.68,20.59,21.04 33.41,30.66,30.11 0.27
Zh 21.81,21.81,22.34 30.48,30.48,30.58 0.12
& 3circRNA 6031 £ 5# 3 REEREAL T RAEX (n=3)
A Ct- TIF-4A Ct- circRNA_6031 A
4 AR 21.35,20.59,21.62 28.19,23.57,24.37 1.00
A} 23.08,18.19,18.19 28.20,19.71,19.76 2.77
o 25.56,22.46,20.35 31.16,26.32,27.10 0.99
sk 26.40,17.31,17.31 32.09,19.94,20.03 1.51




BmCPV BT FE circRNAs BIAFIL MR circRNA_5655 FThek

R i 4
F i

27.05,21.26,21.26
24.18,24.33,20.98

32.55,24.70,24.73
30.20,31.70,22.71

1.29
1.28

& 4 circRNA_0962 /£ 5 # 3 RERRE AR T ) LA (n=3)

HR Ct- TIF-4A Ct- circRNA_0962 PR
YRR 20.35,20.59,20.59 32.98,33.14,32.88 0.93
4 g 21.62,18.19,18.19 32.89,34.05,33.83 0.20
K 22.20,22.46,17.31 30.71,34.27,30.40 1.73
% 23.76,24.34,22 .46 31.08,33.93,31.42 9.62

i 15 4 23.56,21.16,21.16 33.24,34.07,33.90 1.00
Sl 23.15,20.98,20.98 30.83,31.95,32.52 3.38

£ 5circ RNA 5655 £ KRBT RB A H Mg R EEX (n=3)

gt

Ct- TIF-4A

Ct- circRNA_5655

-AACH
2

283K
383K
444K
53K

20.91,22.76,22.69
20.94,21.09,21.69
21.09,23.02,23.15
24.18,24.35,22.86

24.27,26.89,26.16
28.35,28.22,29.66
28.99,29.25,30.92
28.36,27.42,25.60

15.73
1.00
1.25

21.20

# 6circRNA 6031 £EXE YW AR L F N K&K (n=3)

gy

Ct-TIF-4A

Ct- circRNA_6031

-AN
2 Ct

23K
3WIKR
4t a xR
583K

20.91,24.53,24 .53
20.94,24.33,21.67
21.09,23.02,23.29
24.18,21.67,20.98

28.78,27.68,24.86
31.20,31.70,23.79
28.70,29.22,25.89
30.20,23.26,22.71

1.00
0.18
0.51
231

% 7 circ RNA 0962 AR &HF M AR L F MG REHEX (n=3)

e

Ct-TIF-4A

Ct- circRNA 0962

-AA
2 Ct

283 R
33K
44 R
583K

23.73,24.53,24.53
24.34,21.67,21.67
23.02,23.29,23.29
23.15,20.98,20.98

30.32,32.47,32.77
31.05,32.52,32.21
29.79,33.02,34.20
30.83,31.95,32.52

6.72
1.68
1.93
1.00




el s]

BmCPV B33 HE circRNAs RIAHTEM R circRNA_5655 BIThER

A 8 circRNA_5655 f£ E% ¥ & BmCPV &+ B+ ey & &#X (n=3)

BfE (R b3/ Ct- TIF-4A Ct- circRNA_5655 P
EEY 24.08,23.40,17,60 29.16,27.81,20.17 1.00

: BmCPV & § 4 fig 23.26,23.87,24.02 27.24,25.90,25.38 322
EEF 23.46,23.59,17.80 29.06,28.80,20.79 1.00

2 BmCPV B 23.72,25.08,23.04 28.04,26.53,25.40 5.84
EESE 20.55,24.07,24.39 27.34,27.62,27.78 1.00

> BmCPV /&4 19.92,26.17,24.05 26.19,29.25,26.91 1.42
FEHE 19.68,19.28,22.55 27.47,25.77,26.41 1.00

: BmCPV &4 16.77,17.38,25.05 22.32,21.97,28.05 3.42
F#EH 23.63,23.55,23.86 28.18,27.93,28.42 1.00

> BmCPV B 24.20,24.90,22.07 27.57,25.75,26.08 5.09
EES 19.10,24.56,22.08 25.51,27.96,26.40 1.00

¢ BmCPV R 23.61,23.61,23.68 26.97,26.86,27.42 3.63
FESEg 20.83,21.93,22.76 28.24,26.34,29.31 1.00

! BmCPV R§ 21.43,22.91,22.22 27.56,26.76,26.90 2.52
FEEPE 22.08,24.12,23.41 27.64,27.08,26.51 1.00

’ BmCPV Z 34 17.93,25.69,25.69 23.08,27.20,27.29 2.30
EHES 22.27,23.40,17.87 27.52,28.05,24.32 1.00

’ BmCPV EH g 21.76,23.25.23.17 25.56,27.43,27.42 2.90
E#ESH 20.66,21.65,21.75 26.20,27.37,27.26 1.00

1 BmCPV B+ 22.84,21.77,22.20 27.62,23.92,25.03 6.66
E#TE 21.33,16.74,21.89 27.12,22.42,27.27 1.00

" BmCPV Rl 21.15,23.76,16.89 23.24,27.53,21.82 6.04
EEH 22.98,22.89,19.34 26.61,26.59,25.83 1.00

. BmCPV Bl 21.58,22.59,22.48 22.77,23.46,25.26 8.54

£ 9 circRNA_5655 1R ) IR E R4 % BmN %0fie 48h S84 R X E (n=3)

FRLE Fh 2 Ct-Tif4a Ct- circRNA_5655 P
PIZT-LcR 12.75,20.2,19.89 25.23,31.97,31.81 1.00

e PIZT-LcR-5655 12.58,17.34,17.45 18.79,22.40,22.92 89.97
PIZT-LcR 18.86,19.19,14.67 30.82,32.78,26.05 1.00

2He PIZT-LcR-5655 13.85,15.27,12.91 16.88,20.39,15.32 447.93
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BmCPV BYST R circRNAs RIXHFM R circRNA_5655 FZhi il

PIZT-LcR 14.59,18.90,14.85 25.31,32.01,26.38 1.00

e PIZT-LcR-5655 13.51,18.66,11.02 13.89,20.35,12.24 1661.42

& 10 it & & circRNA 5655 st F AL E 69875 (n=3)
FHE Fha Ct-Tif4a Ct- host gene prasct
PIZT-LcR 12.75,20.20,19.89 23.33,27.93,26.95 1.00
'he PIZT-LcR-5655 12.58,17.34,17.45 23.10,26.55,25.88 0.60
PIZT-LcR 18.86,19.19,14.67 26.30,26.53,23.54 1.00
e PIZT-LcR-5655 13.85,15.27,12.91 24.50,23.36,23.09 0.37
PIZT-LcR 14.59,18.90,14.85 21.24,26.80,24.07 1.00
e PIZT-LcR-5655 13.51,18.66,11.02 21.92,27.51,22.76 0.33
A& 11 i &GE circRNA_5655 1 78 £ A A= A H %A (n=3)

R X AP K Ct-Tif4a Ct-X} 1% mRNA 2
PIZT-LcR 14.59,18.90,14.85 23.67,26.64,22.65 1.00
ArA PIZT-LcR-5655 13.51,18.66,11.02 22.66,26.23,21.34 0.75
PIZT-LcR 14.59,18.90,14.85 22.84,27.00,22.57 1.00
Sz PIZT-LcR-5655 13.51,18.66,11.02 22.38,26.40,21.37 0.70
PIZT-LcR 14.59,18.90,14.85 20.87,24.90,21.69 1.00
P PIZT-LcR-5655 13.51,18.66,11.02 20.58,25.04,17.94 0.77
PIZT-LcR 14.59,18.90,14.85 117.61,23.34,18.93 1.00
STAT PIZT-LcR-5655 13.51,18.66,11.02 117.93,23.23,18.16 0.47
PIZT-LcR 14.59,18.90,14.59 19.57,23.53,19.39 1.00
SUR PIZT-LcR-5655 13.51,18.66, 13.51 118.95,23.61,19.05 0.71

& 12 it Rk circRNA 5655 # BmCPV VPl £ B & A K-F 698k (n=3)

LR Fp 2% Ct-Tifda Ct- BmCPV S1 2anc
PIZT-LcR 21.08,23.22,22.17 30.46,28.59,31.22 1.00

b PIZT-LcR-5655 20.62,22.15,21.34 30.44,27.05,30.81 0.96
PIZT-LcR 20.85,21.01,20.86 30.13,30.04,29.91 1.00

2he PIZT-LcR-5655 20.43,20.07,20.01 29.48,29.10,29.15 1.04
PIZT-LcR 19.95,19.81,19.78 28.98,28.79,28.71 1.00

e PIZT-LcR-5655 20.66,20.68,20.43 29.60,29.56,29.42 1.03
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Fipd L BmCPV B KT circRNAs BIAREME circRNA_5655 Ry h#E
& 13 i&A circRNA_5655 37 BmCPV VP7 £ B & &K F 8%k (n=3)
FRLE % Ct-Tif4a Ct- BmCPV S7 2880

PIZT-LcR 21.08,21.10,20.92 30.03,29.83,29.58 1.00
he PIZT-LcR-5655 20.62,20.29,20.21 30.11,29.94,29.95 0.56
PIZT-LcR 20.85,21.01,20.86 30.04,29.78,29.73 1.00
e PIZT-LcR-5655 20.43,20.07,20.01 29.81,29.55,29.39 0.73
PIZT-LcR 19.95,19.81,19.78 29.31,29.12,28.94 1.00
e PIZT-LcR-5655 20.66,20.68,20.43 29.30,29.48,29.16 1.47
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BmCPV B HE circRNAs FEMEM R circRNA_5655 FiTheg HRE

MRA BORAREBIRS RGRIGHIE

& 14 circRNA_5655 45 /A -F bmo-miR-3391-5p s e X B 49 35h (n=3)

WK RFOE R EE S KRS

Luc-mut-EV-1pg 0.2357, 0.1317, 0.2291
Luc-mut-EV-2pug 0.1317, 0.2754, 0.2291
Luc-mut-EV-3ug 0.2357, 0.4042, 0.4819
Luc-mut-circRNA_5655-1pg 0.2000, 0.1920, 0.2380
Luc-mut- circRNA_5655-2pg 0.1900, 0.2296, 0.2122
Luc-mut- circRNA_5655-3ug 0.4600, 0.3400, 0.3352
Luc-A35-EV-1ug 0.9459, 1.0712, 1.2382
Luc-A35-EV-2ug 1.8038, 1.4716, 1.5077
Luc-A35-EV-3ug 0.9048, 1.3563, 0.8491
Luc-A35-circRNA_5655-1pg 0.7533. 0.5966, 0.6639
Luc-A35-circRNA_5655-2ug 1.2861, 1.0746, 0.9455
Luc-A35-circRNA_5655-3pg 1.3127, 1.5927, 1.3211
Luc-Rpd3-EV-1pg 0.9287, 1.0850, 1.1150
Luc-Rpd3-EV-2ug 13528, 12272, 1.0756
Luc-Rpd3-EV-3ug 1.4245, 14851, 1.4156
Luc-Rpd3-circRNA_5655-1pg 0.7898, 1.1591, 1.4148
Luc-Rpd3-circRNA_5655-2ug 1.6011, 1.7713, 1.6705
Luc-Rpd3-circRNA_5655-3ug 2.3847, 2.2486, 2.6841

7¥: EVRIRBIFETH, circRNA 5655 &R circRNA 5655 M Rk ik
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RS BmCPV BYext HE circRNAs RiARTE WK circRNA_5655 RIhAR

MRS RS B RN

> circRNA_5655 ¥ 7 5]

GCGAAACAGCGTGCGAACAAACGCAAGCGCACGGAGCCGCTTTGCTCGCAGCCGAAGA
AGGCGGCCATAGCGCTGGGGTACGCCCCGCTTGACGGAGACCACGCGCAGCCGGACGT
GACCCAGGAGAAGACCCCAATAGAAACAGCACCCAACGAGTCGAAGGAAGATGACAGG
GAGGTGTCTGTCGTTCAGTTGTCGGCGGAGGTGGCGCCGCCIGGACATCCCCCCGCCCGG
GGAGCTGGTGCGGCCGCCCCTCAAGCCGGGCATGGTCGTGTGGGCCATGAAGAACGTCT
TCTCCCCCTGGGTGAAGGTCAGGATACAGGACATCGCGCCAAAGTCGACCACAAGCGCG
TACACGACCTGCACTGTCAAGTTTGACACGAAAACGAAAAACCCGTTCAGGACCCTGAG
TGCGAGGTGTCTCGCGCATTCGGAGCCGCCAAACGCGAGACTCACTATAGGTACGCGAA
TAATAGCTTTATTCAAGAATACCACTAAGAGCAAAATGGAGAATTACTACTCGGGTGTCGT
TGCCGAAATACCGAATCCAGTTAATAATTACCG

(s SCASHEL AT B meA BN, RNZekb o TR B FF R B2 4B D
M FRFF AL (GGACC) FHEN m6A BN A, HEIHITHRIDE
=5TvUR
>Icl|ORF1 L FrémhB & A circR-P122 HEEEEF 5
MVVWAMKNVFSPWVKVRIQDIAPKSTTSAYTTCTVKFDTKTKNPFRTLSA
RCLAHSEPPNARLTIGTRIIALFKNTTKSKMENYYSGVVAEIPNPVNNYRRNSVR
TNASARSRFARSRRRRP)
(E: JUARHELL A circRNA_5655 rbd R R4 /751, XA S circRNA_5655
SMERRER 5 —F0
N T & circRNA_S5655 41  [A] BYHEAL ST circR-P122 88 H 198k KB B 43
“RRNSVRTNASARSRFAC”, FHLHE M HiE M) & % IR £ W B PLIIE

% 12 RRKRGBLBRA T

A FEBRFI| (N-C)
circR-P122 RRNSVRTNASARSRFAC

& 13 NERALAR ELISA 38Uy

Animal /

s #8395 #8396 #8395 #3396
Dilution




BmCPV B3 & circRNAs BiEMEM K circRNA_5655 TR WA
NC 1:1000 0.079 0.073 / /

1 1:1000 3.191 3.198 3.086 3.196
2 1:2000 2.967 3.027 2.880 3.002
3 1:4000 2.872 2.961 2.817 3.014
4 1:8000 2.707 2.903 2.658 2.833
5 1:16000 2428 2.698 2372 2.741
6 1:32000 1.946 2.535 2014 2.529
7 1:64000 1.451 2.091 1.465 2.058
8 1:128000 0.844 1.592 0.845 1.433
9 1:256000 0.422 0.959 0.453 0.830
10 1:512000 0.248 0.524 0.296 0.517
11 Blank 0.066 0.082 0.081 0.068

Titer 1:512000 >1:512000 1:512000 >1:512000
Sample Production Production Einal F inal

bleed bleed antiserum antiserum
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BmCPV BT HE circRNAs RIEFE MR circRNA_5655 F1Thak

MR-t MFERIRLER

A BN F AR SN R A ER 193 /5 BLAST 458
(1) circRNA_5655 & K75ttt

Range 1: 1 tq 563 Graphics

Score Expect Identities ' Gaps

1018 bits(551) 0.0 558/563(99%) 0/563(0%)

Query B3  GUGARACAGCGTGCGAACARACGC GGAGCCGCTTTGCTCGCAGCCGAAGAAG 12T
HIHIHIIHIHIIIHHHIIIHHHHIHIHIHIHHIIIHHIHI

Sbyet 1 TCGCAGCCGAAGAAG  BO

Query 128 GCGGCCATAGLGCTCGGGTACGCCCCGCTCGACGGAGACCACGCGCAGCCGGACGTGALE 187

IHHIHHHII HIIIIHHHH HHHHIIHIIIHIIIIHIHIIH
Shjet Bl GCTTGACGGAGACCACGCGCAGCCGGACGTGACC 120

Query 188 CAGGAGARGACCCCAATAGAAACAGC ACCCAACGAGTCGAACGARGATGACAGGGAGGTS 247

COLEEECELELE U LR LT L ]

Sbhyet 121 CAGGAGAAGALCCCAATAGAAAL AGCACCCAACGAGTCGAAGGAAGATGACAGGGAGGTG 180

Query 248 TCTGTCGTITCAGTTGTCGGCGGAGSTGOCGCCGLCGGACCTCCCCCCGLCCOGGGAGCTG 30T

‘ PECLCLELEUEEEL R LT TR
Shbjet 181 TCTGICGTTCAGITGICGGLGGAGGTGGCGCCGECGGACCTCICCCOGCCCGGGGAGCTG 240

Query 308 GTSCGGCCGCLCCTCAAGCCGGGCATGOTLGTGTGGGCCATGAAGAMEGTCTTCTCCCCE 367

II|I|HIHHIIIHIIHIIHIIIIIIIIHHHIHIIIHIIIII!IHHII
Sbjet 241 GTGCGGCCGCCOCTCANGCCGGRCATGGTCGTGTGGGCCATGAAGARCGTCTTCTCCCCE 300

Query 368 TGGOTGAAGGTCAGGATACAGGACATCGCGCCAAAGTCGACCACAAGCGCGTACACGACC 427

HHII]IHIIHIHIHIHHHIIIIHHHlIHIIIIHIHIIIIHIHI
Sbiet 301 TGGGTGAAGGTCAGGATACAGGACATCGCGLCAMGTCGACCACANGCGEGTACACGACT 360

Query 428 TGTACTGTCAAGTTTGACACGARAMC GAAAMACCCGTTCAGGACCCTGAGTGCGAGGTGE 487

PELEEELE LR LR LT E LR R EEE L
Sbjet 361 TGCACTGICAAGTTTGACACGAAAACGAAAAACCCGTTCAGGACCCTGAGTGLGAGGTGT 420

Query 488 CTCGCGCATTCGGAGCCGCCAMCGCGAGACTCACTATAGGTACGCGAATAATAGCTTTA 547

‘ COLLLECLL R L LR L DR TP T
Shbjet 421 CTCGCGCATTCGGAGCCGCCAAMCGCGAGACTCACTATAGGTACGCGAATAATAGCTITA 480

Buery 548 TTCAAGAATACCACTAAGAGCAMATGGAGAATTACTACTCGGGTGTCGTTIGCCGARATA 607

CULLLELCLEEELEE L LR L LR
Sbyet 481 TTCAMGAATACCACTAAGAGCAAMATGGAGAATTACTACTCGGGTGTCGTTGCCGAMTA 540

Query 608 CCGAATCCAGTTAATAATTACCG 630

PELLLEELTLLETEL TR L
Shjet 541 CCGAATCCAGTTAATAATTACCG 583

(2) circRNA 5655 3%k 75 b5

Range 1: 1 to 143 Graphics
Score Expect Identities Gaps
265 bits(143) 2e-75 143/143{100%) 0/143(0%)

Query 5S4  TTCGCACGCTGTTTCGCCGGTAATTATTAACTGGATTCGGTATTICGGCARACGACACCCG 113

‘ IHIHHHHIIIIIHHHHIIHHHHIHHIHIHHIHIHIHIH
Shbjet 143 TTCGCACGCTGTTTCGCCGGTAATTATTAACTGGATTCGGTATTT 84

Query 114 AGTAGTAATTCTCCATTTTGCTCTTAGTGGTATICTTGAATAMGCTATTATICGCGTAC 173
FCLEE LR L R LT

Sbjet 83  AGTAGTAATTCTCCATTTTGCTCTTAGTGGTATICTTGAATAAAGCTATTATTCGCGTAC 24
Query 174 CTATAGTGAGTCTCGCGTTTGGC 196

HHIHHIHIHHHIIH
Sbjet 23  CTATAGTGAGTCTCGCGITT
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Range 1: 1 to 369 Graphics

Score Fxpert Identities ' Géps
665 bits(360) 6.0 366/369(99%) - 0/369(0%)

Query 154 ATbGTCCTGTCbGCC%IGAAG .CCTCTTCTCCCCCTCGCTb4iGbTC1bbeﬂCACme 213

Sbjet 1 JTLGTCbTGTbiCCJIC%nb.ACCTCTTCTCCCCCTGQCTCiAGCTCACb. ACAGGAC 60

Query 214 ATCGCGCC*AACTCCACCﬂCmAGCGCCTGCaCGiCCTGCﬂCTbTC'AGTTTbﬂCwCG%AA 273

Sbjet 61 ATFGCGCC%AACTCGACL«C%nGCbCCT%C%FCaCCTCL%CTGTC%nGTTTG%CxCC%AA 120
TGCCTCGCGCATTC iGCkaCiAAC 333
Sbjet 121 %CL1iA4;CCC(TTC%bGiCLCTG*GTCCGQGGTGTCTCGCCC%TTFCCiGCCCLC&A“C 180

Query 274 x%AAACCCGTTCAGGxCCCTbAGTFCF'

‘=,\ ;’
Shjet 181 LFGwCiCTCitTATaLFwaCCL.A ;ATAGCTTTATTCAAGAATACCACTAAG:&CAAA 240

Query 394 4Tb616w~TT1CT4CTFCF TGTCCTTGLCG%w1T4LCG iTCL%LTTxATxxTT&LCGC 453

Query 454 TGAAA
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SR 4gBginEe
G5 ’X H1 3L

Tris 2-Amino-2-(hydroxymethyl)-1,3-propanediol = #2 FF 2 & & W 4%
DTT 1,4-dithiothreitol RIS RERE
EDTA Ethylene Diamine Tetraacetic Acid L &V 2B BN
Acr Acrylamide P Mk %
Bis N,N’-Methylene bisacrylamide N,N- 3P B 35 R TR 446 Bk e
SDS Sodium dodecy] sulfate T R R IR
SDS-PAGE  SDS polyacrylamide ij? S- RV
TEMED Tetramethyl Ethylene Diamine REZ %
E. coli Escherichia coli. Trans5a. KZHF# TransSa
Trans5a
LB Luria-Bertani WAk TR 5
PBS Phosphate buffer solution PR £h 22 PP VIR
bp Base pair e
kDa Kilo Daltons TR
FBS Fetal bovine serum ElasNIibE
PCR DNA polymerase chain reaction FEEEARMN

© mM mmol/L ZERETT

. IpMm Revolutions Per minute L2l
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