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BmCPV §RE/MEK vsp10 B3 TE REEW T B Z) BERF X ELE

BmCPV £4#3/\ik vspl0 B4 E K 7 B - ch B ThBERR 5%

W

INFFIBGERSHE (small open reading frame, sORF) #RA%#) % ik (sORF-encoded
polypeptide, SEP) & —2KJE T sORF WAEMEMIK, BEFZEYRESRE
EIEEEEMNEM. APFHIET sORF Finder AN ERRER AL AEHRE

(Bombyx mori cytoplasmic polyhedrosis virus, BmCPV)S10 dsRNA(+)##) 393-572
nt KIBEFRE—MERN 59 MEEBRKEN/NK vspl0 1iERE. B FEERE
BH%ZE/NREI%E vspl0 £ TLFE 1A, Western blotting & AL R EIR, vspl0
FEET BmCPV BEMNER TGP SERALERER vspl0 EBRAEAMTEF . A
THEF vspl0 BISRYE, HAERIE T HRIEF L1 RNA BEREMTEE. A DsRed &
& F S10 £ K cDNA #) E 4 i I plZT-CS10 *F vspl0 K sORF 4 &
pIZT-CS10-sORF-null EH ki, ZEH e plZT-CS10-sORF-null A BmN A e
£23)| DsRed H)R1E; &id IRESite S AT K I vspl0 B sORF LI FEAE— %R
k45 &4 A (Internal ribosome entry site, IRES) 47 51, K87 1% IRES 47 £ vspl0
[¥] SORF f BB SN KBk RNA 4 BmN 4, KIL vspl0 ATLARIL: &
I+ BmCPV B+ AR circRNA mBE T HIE 7T K, S10 dsRNA (+)
AT LA RS vspl0 FFARIEZERT circRNA B S10-circl 1 S10-circ7 (FA
CireRNA #J4F S10 ABEIH[E, B S10-circl A5 S10-cire? BIAFFF)) , XX
A~ circRNA # 47 % [ PCR Sanger #ll F #1 Nothern blotting % &, & BLIX %~ circRNA
BSEFEAE; AT WAE vspl0 £ B AT LA circRNA 415, RATERET 2 TEBRAH
I S10-circl TR, FHWRITT 43T S10-circl kAL & FIFE A 8] [X 33 A siRNA

(circ1-siRNA-1 Hl circ1-siRNA-2) , BAR %%t S10-circl FiAE {4 pIZT-LeR-circl
7= A B 24 23 F 19 siRNA (linear-siRNA ), i3 Western blotting 1 Jll 7 R 1X ¥ RNA
S F 3 vspl0 AKERIREME, ZRER, T S10-circl 7KFXf vspl0 HI7KFILHEE
0, BT S10-circl FISEAREE K& FX=WHIKFE vspl0 /KFREZ T, #
) vspl10 ATEE R E I RNA %= 4 /), MIERIR T SH0RY circRNA . @id
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WE BmCPV $53/Mk vspl10 M% R REEW - H R THRETE
vspl0 W RIARS AR R R I, BfE LA R A HE AN, vspl0 HRIX 5% B R 5H &
ZIEMK. X4 RKH S10 dsRNA IEXEE (+) 44 RNA iy sORF A LAZwHS
ANEK vspl0, IR EERAD/INIK vspl0 MIBE— S ThEERF B T &Rl

N THEF vspl0 HITHEE, B %A vspl0 X BmCPV H 5 K18 3 40 i (52 10X 7
AN EHFITH . B qQRT-PCR FI Western blotting K I vsp10 7] LLZELE BmCPV
MR H]. T EREA vspl0 IER P I FE B B A/ AP, 81T qRT-PCR A3 3Ul
RIL, 1ERIE vspl0 SR FAMUE T-M KX EER Caspase. Apaf. P53 F Sur2 RIRIL
K, FFEFETMHER Bel-2 F1 RNAI B EE Bmdre2 FIRIEKFE. HAH
RO R BoR, ERIE vspl0 ATLAFIGIAMRE, HREMRFT . #—P8
i$ Western blotting 1 TUNEL #&3ll K I, id 31X vsp10 7] LAE 4R M )8 K F £
AHHFAE R vsp10 TT CARBRE MR IR AL, I HaB I S R e B R I vspl0 7T
PARERLTE £k Hifh b IX et Bt HE vspl0 AT E SAIMAE T LA SR EZRTHINMA,
Wit IP LR RSRIELE VIS HIEE TS5 vepl0 EAERIRERES, FNFERTHE
TR E PHB2 1T EEH 7T . 383t Co-1P MGy 3L e ALIESE vsp10 5 PHB2 1Y
Hif. #—PHR KR, mbE PHB2 BFEFRES, vspl0 X BmCPV 5 K3 HIA
X8 EM MR TR RS E AR 2 T HISS.

£z L, BmCPV S10 H BUIE LRI 21 RNA LFE7fE—A> sORF, ] L i IRES
JBENEIE—A 59 aa KI/MK vsp10, TE3#E — B B 5T K3, vsp10 7] it 5 PHB2
HEFSATARBRENHEEESN . RS RER T BmCPV I vspl0 KK
JRFITHEE, AEM BmCPV EFAE LS. P EHE KA AR R/ 4
YIFERERB T AR, '

X§2i7: vspl0. PHB2. IRES. £1% RNA #RAE. F. &Rk, BmCPV
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Identification of vsp10 encoded by bmcpv and its

function in apoptosis

Abstract

Small open reading frame (sORF) - encoded polypeptide (SEP) is a class of bioactive
peptides derived from sORF and plays an important role in many biological processes. In
this study, the 393-572 nt region of S10 dsRNA (+) chain of Bombyx mori cytoplasmic
polyhedrosis virus (BmCPV) has the potential to encode a micropeptide vspl0 with 59
amino acid residues. The polyclonal antibody of vspl10 was prepared by immunizing mice
with prokaryotic expression protein. Western blotting and immunohistochemistry results
showed that vspl0 existed in the midgut of Bombyx mori infected with BmCPV;
immunofluorescence results showed that vsp10 was located in the cytoplasm. In order to
study the origin of vspl0, the possibility of its origin from linear RNA transcripts was
verified.DsRed was used to replace the SORF of vspl0 in pIZT-CS10 vector to construct
the recombinant plasmid of pIZT-CS10-sORF-null. The expression of DsRed was
observed in BmN cells transfected with pIZT-CS10-sORF-null. There was an IRES site in
the upstream of sORF of vsplO predicted by IRESite software. The ORF fragment
containing the IRES site and vspl0 was transcribed into linear RNA in vitro and
transfected into BmN cells, and it was found that vsp10 can be expressed; Through the
analysis of high-throughput sequencing data of circRNA in midgut tissues infected with
BmCPYV, it was found that S10 dsRNA (+) strand could produce two circRNAs containing
vsp10 open reading frame, namely S10-circl and S10-circ7 (both located in the middle of
S10 fragment, and S10-circl contained the complete sequence of S10-circ7). The two
circRNAs were identified by reverse PCR, Sanger sequencing and Nothern blotting. In
order to verify whether vspl0 can be encoded by circRNA, we chose the circRNA
S10-circl with larger molecular weight for experiment, and designed siRNA
(circ1-siRNA-1 and circl-siRNA-2) for S10-circl junction site and middle region of the
circRNA, and siRNA for linear molecule produced by S10-circl expression vector
pIZT-LcR-circl (linear-siRNA). The effect of knocking down these RNA molecules on the
level of vspl0 was detected by Western blotting. The results showed that the
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down-regulation of S10-circl had no significant effect on the level of vsp10, but the
down-regulation of the transcripts of S10-circl parental gene resulted in the
down-regulation of vspl0. It is speculated that vsp10 may be produced by its linear RNA
coding, rather than from known circRNA. Through the study of the expression phase of
vspl0, it was found that with the increase of infection time, the expression of vspl0 was
positively correlated with virus proliferation and replication. These results indicate that the
micropeptide vspl0 can be encoded by the SORF of S10 dsRNA sense chain (+) linear
RNA, which lays a foundation for further functional research of virus encoded
micropeptide vsp10.

In order to study the function of vsp10, the effects of vsp10 on BmCPYV itself and host
cells were studied. qRT-PCR and Western blotting showed that vspl0 could delay the
proliferation and replication of BmCPV. In order to explore the mechanism of vspl0
delaying virus proliferation and replication, qRT-PCR detection showed that
overexpression of vspl0 could increase the expression levels of apoptosis related genes
Caspase, Apaf, P53 and Sur2, and down regulate the expression levels of Bcl-2 (inhibitor
of apoptosis gene) and Bmdrc2 (RNAi pathway). Flow cytometry showed that
overexpression of vspl0 could inhibit cell cycle and promote apoptosis. Further Western
blotting and TUNEL analysis showed that vsp10 overexpression could increase the level of
apoptosis. We also found that vsp10 could decrease mitochondrial membrane potential,
and vspl0 could be located in mitochondria by immunofluorescence assay. These results
indicate that vspl0 can induce apoptosis. Together with the previous studies from our
laboratory, we initially selected candidates interacting with vspl0 by IP experiments and
mass spectrometric identification, from which the apoptosis related protein PHB2.was
selected for subsequent studies. The interaction of vspl0 with phb2 was confirmed by
CO-IP and co immunolocalization. Further study found that both the inhibition of BmCPV
virus and the promotion of host cell apoptosis by vsp10 were impaired after knockdown of
PHB2 gene expression.

In conclusion, a SORF is present on the linear RNA of the positive sense strand of the
BmCPV S10 fragment and can be translated by an IRES initiation of a micropeptide of 59
aa, vsp10, which was shown in further studies to negatively regulate viral proliferation and
replication, possibly by interacting with PHB2 to induce apoptosis. The results provide
insight into the source and function of BmCPV encoded vsp10 and provide new insights
into understanding BmCPV genomic information, regulation of viral replication
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proliferation and biological functions of virus encoded micropeptide.

Key words: vspl0, PHB2, IRES, linear RNA transcript, apoptosis, mitochondria,
BmCPV
Writter  by: Cao Manman
Supervised by: Cao Guangli



BB STEREIE oottt et ren e sr s 1
1 SEPS THRERITE FLHEIR o oveeeeeeeeveeeceeeeeevs st sssss s s s s seneen 1
1.1 SEPS BIHEIR ...ttt st 1
1.2 SEPS BB L 71 oot es st es st bess st et 2
1.3 SEP BIFIZE oottt svessss s e s sss s sssssas e ss s s ssassnsssessesnen 4
1.4 SEPS HIAEMIZETNEE .ot ee e ee sttt a e se e nae s 5
1.5 588 SEP BITFFEIE R oottt 6
2BMCPV I FEHE R oot essre s ess s ssssssssssssess s s s 6
2.1 BMCPV BRI ..ottt sttt 6
2.2 BMCPV BB AR IR IR TV ooeeeeeeeeeeieeceeneeseeeseenseess s seessaesss s sssssensssenssnsons 7
2.3 TEEIF BMCPV ARBIRIERIE ...oocvvereeeeneercreneeriseseeiessnese e seseessensanns 8
R 7 = B T 5 OO AU 9
3.0 FFRBTE RIS L oot st s 9
3. BT T I ettt sttt 9
3.3 FEARBBER ..ot enss sttt aeee 10
BEZE MR oot teeeeeeeee ettt b ettt st bba et bbb e bbb ae 10
EZEF BmCPV S10 IEXEEHRED vSpl0 BIEETE ...ooveeceriecrrenresesecesresiensesseanenes 16
=1 1= OO 17
IR 2L sl kS 18
2.1 SEIBHIEE oottt 18
2.2 BRFUBCH...ovvoeveeeeeeeee et sse s esste s s s e st sa s sne e saene 20
2.3 B RHSEIR TTIE oottt 22
2.4 JRIEI PCRucoooeeeeeeeetesvsssesevees s ssss s snessssssessensasssseessesssssanssessassasssses s s s snns 26
2.5 NOrthern blOtting..........cvveeeereeeneree e e et et eeseesre s sbsene 26
2.6 vSp10 FIE B FARE R BB B oot senesaens 27
2.7 vSP10 B BT BE AR BT cooveveceereeeeeerse s ses s sses st st e reenas 27

28 BRI A oo e ettt esene e ere e et ee s aer e n e sasrenns 28



20 I BT T T ee e rer et ee et eee e e aeeeeeeeneeeee et eeeaeeretsaeeee e eens 30

2.10 R 4hH) & HA IRES ALAK) vspl0 SORF ZAEFFY.covvneeeeeee e 30
2.11 pIZT-CS10-sORF-null 1 pIZT-LcR-circl ZARPIFIR ...ovvvveercreeereennns 31
212 BIBAEFEE LT ..ottt naeen 32
B R S AT e et st 32
3.1 VSPLO BITTI JZ 23 H T v sbas et 32
3.2 vspl0 FLARAIH] % K 7E BmCPV BRPIREF BRI ..o 33
3.3 vspl0 7£ BmCPV BRI AHBLF BRI RE AL oo 36
3.4 BmCPV S10 £8H RNA FEFATTGHAD VSP10...ercuuecirercreeeeeeecnccsenmecnne 37
3.5 vspl0 FTEEFFAEER CIrCRNA ZRID.....ooiveeeeieeresiee e sasss e nanss e 41
3.6 VSP10 BIRIEITFH oottt st 45

B AT oottt s bttt 46
ZED oooeeeeeeeveeeeeeseer st sttt st 48
B TUBR.coveeveeee ettt bttt a et e s 48
BZE vsplO BB T AITNBETI IR .o 52
L Bl S ettt ettt et s ae bt e n s e a st s st sntann 52
2 BB T2 ettt st ens 54
2.1 SEIRITEL ..ottt ettt ettt 54
2.2 ARFUBLH ..ottt ss b a bbb sp st sansaneas 55
2.3 BRI TTVE oo tenese s e sis st bbb st 55
e O OO OO 60
3.1 vspl0 AT ZELE BmCPV FIEFIEHE. ..o 60
3.2 vsp10 X G s A T AH B BEZE R HIFE M ..o e 62
3.3 vspl0 FIHIEHBE R I oo vereeeeeee et e et snnaa 63
3.4 VSPI10 A BER B T oot 64
3.5 VSPL0 ARAE LRI .o s 67
3.6 VSPI0 SR IARIE B L et se s 68
3.7 vspl0 AT 5 PHB2 B EHHEAER oot sanen 69
3.8 vsp10 TJ LMEFHE PHB2 BUZRIE .oovoeveeeeereeee et eeesee et sesessenssssssassssnsnans 73

3.9 F4 PHB2 335 vspl0 X B HEIRIE T AR ..o 74



BEIB ettt bttt a et s e 79
L2 VOO 80
............................................................................................................................. 84
HEBRIRIER .ot e a e bbbt b s s s n e bnenas 85
JFERBIBEIIE ...ttt et st ssse st a s s s nae s e senas 86
B BB oot eraa 94



BmCPV $RH/MK vsp10 B3 REM T RIZH TR L.

1 SEPs THRERIFA i R

EYERFESTE, EEESREFRREENR DS THRERHAFIF
BURIEAE B AL, DRl 5 208 T — L B /D BRI SEE, @ % pEE R
BRI ZES 100 aa LI TFHIEAK, WAXKEHERE. Lht, FAER
A DL/NFFR R EEHE (small open reading frame, sORF) RAEE/ERH. BREK
GCN4 2R MARKERE T, "WRARA/EMH T TGACTC ERFFF),
GCN4 2 A mRNA H—147 600 bp 7T FFFI, & 4 MR ORF (WS 1-2
TMRERBE) , GCN2 f1 GCD1 EE AN GCNd AR RAMEHETERE, =i
% 3. 4 1 sORF. GCDI1 {&2#MHIML, GCN2 EARIEIMHBIBL. T 1. 2 4> sORF
AIRERREE 3. 4 /) sORF HJMEUER. X—FIFUBH T sORF EEME, SHRAH
B, pEEMFEH (PR B EIE, ribosome profiling, ribo-seq) FEAKIH &,
RIIXLE “JE4REE” RNA (noncoding RNA, ncRNA) o FREREIFER, X3
JF T /NRRBF SRR T

TR, /NrF RNA FINGFERR UMK FEDF NG FRIRR —ERS
FREZNHARMDRZ—, HPEHET sORF RHRD/NKFI A ZREHFTNE
FVE—FERIFE T /MR EHE (small open reading frame, sORF) , H#wBHI4EY
JEMERK (SORF encoded peptides, sORF encoded polypeptides, micropeptides, SEPs)
AR TR .

1.1 SEPs #9#ti4

INITTR R EHESR sORF I — MR H ST — B/ T 100 FELERL TM—4
L BN FHER. FRTERMNBERMMBEK, NFRIREESRS K SEPs B
sORF BT, INF/EFIT/KMEM LG, BAEA SEPs £ % B hl i £ it
BYREEEENATIER, flugEAl. £KKE. BEXHENHRILTE.
EARERB—MEBEE Zm908, BHJU/MEEBIREITIRRIZHES (sORFs) ,
BB sORF i3 —F 97 NMEEERAT /MK Zm908pl1. Zm908p11 1EN—FhHTRIED
5 profilins 456, EEREREERKNHIREPEELFTHERE. EREH
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% BmCPV &I/ vsp10 M RAERT FRIZIRHA
Pri sORF B Hgmi5 i — /MK AT LLUE S 8155 K BH F Shavenbaby (Svb) Kz R
WBREM WY, RETRGERBREIETRENRESESES, AJRARE
KK E /MK Toddler, BERSARMIT EF=EIRSBAOR S &R BTSSR+
EMMBRIEENY . st WHEBRRE/DKT UHE AR FRIEER. #ltn
Humanin (HN) ZER A AGREE—Fp/NAK, 7T LUHBR 25 FhAS RIS BY A 2k 1k B
IRREGER R EE A APIEM R A S BMMEL LM TE. BRIk, By
F SEPs It FUIRIEILE AR, FEATN HAEYELE ., ERRENREZLHZ
B, Xt SEPs BIRILAB F4% £ ERATT B EAME A FRAHMRK NG, F A0
TSR YRR AR, A EKHTIAAIR,

SEPs [/ R-HER BN LR 1T B M ER A EM K, FrLl7E K I sORF
s E K IEM4RID sORF FHEFEFZ K. —FH, FIALEYERFEARELE
BREHMATRESERN BN EER TN sORF KRER£IFEFHERN. BT
sORF &51gfai s, F AR ORF KSRIDHE I KR E A K E A migE E A FE
E. 73— H, JRERR SEPs AREEF LEET HEERR AT . ERLEEE
HFFER) SEPs, MaBRARN /AN, FEM, EEHFaEMNT-2 BT AR I
2. HMEEFENSRBANKS, £NTIXEPETERE TR AKHR,
{BRFEKIN sORF M€ A IERIHMES sORF FHIERFESR TSI

1.2 SEPs 89 A 7 %

BEREARNAR, BRKBEH SEP FHRHEES. xR, REME
HRHEE,

1.2.1 & pE A

¥ bE4A EE (ribosome profiling, RIBO-seq) /& —F H Weissman R T 2009
EHRREERNFRAFERAFEARL, FTE@EIXEREERFHER R BEITIRE
NFFRFEGEEIMONERS, BRI ETIE LREANSRMEE,
MEE R KR R B R AR B AR, AT DL E B s
BARAE SR, FERBEXMAERI T HEZal#ERNIERIS RNA
A LA B

B4R RIBO-seq AR B ZEH, EREAFELE —Bin., —7ME, &%
PEIRIRY H B (ribosome protected fragment, RPF) H ARG HEFZERT HB %R
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BmCPV $RE3/Mk vsp10 M 52 RAEWT H AT 0BHR 5L B
R A3, B—77H, HTZEER KK RNA-RORESH, EAZEREE
AT A 2T AL RNA, AT EREEN T8I, SBERRENE B E KD,
Aspden{M 1238 5t B AR TE 94 AL SRR W T 3X AN 1A R . FIF poly-RIBO-seq #%
ARELSREMTHITEREERE, RRANWEREESESRIEAER, BT
WA TR LAERRE R I S LM RS S WERY . BRZEARTHERR,
MAEELEEDST 30 MELFH sORF.

1.2.2 %

A% (Mass Spectrometry, MS) B 40/5 & T /5 T B 5 B F it g 1Y
RE, BHRENEYRSFEM. BTk R IR B R % IR BT L R R HE S 7
MRFESF, FEEHENMNES, BRILRGEESEEEREAREEEES
BT A I RR B 10 e i AT DT RS, ML B R & PRIl SORF ZRAS I F=40el,
Hig b, fEA—FRARKEA, RIETCUEM M sORF $FETIRM SEPs, MTA]
DA BRI H R A MBS /7

S5z EEHE, MS BRHET AT A EEAF U AR AR, MTT3HIE
FREGAEF=07 18, R0, RiERATEEENEAREREE RRUARFEEN
Bk, BR&IT %52 SEPs MIRTREIEDS), ETEE & — S MM M, Fiinté 5
%%, SEPs MEBEMA/D, URFEEARMFRATEEH S ERN B IR,
FEMS FTvEMEE SEPs®, FEE EH BN HE BB, BERANE
RRIMNE L HIRATE RFRBAREH SEPs. WIREHM SEPs (TR EKA S EEA
AR T o

123 ERARERAEEAR

BEERERNAFBAREETERAY. BRA¥ENEARAY, REEWR
EFRAFERMWIT A2, SEPs WELREEARERNAFBETEE. flnk
C2C12 ARIfR R P& E B A 3L 15 F ¥R SEPs F1, g (lipid droplet, LD) #
KHIESRTS RNA 453K B 1 (LD-associated noncoding RNA-encoded protein 1,
LDANP1) #iEBAEANAE LDs EHEEE A& . LDANP] KT8 E RiEMH|
THE (oleate, OA) ALFEiFMIRRAMEF =Bt (triacylglycerol, TAG) HHH
MR, I AIRREERN IR & R RUR M R 3 RS2 B4 22,




o BmCPV $Z/Mk vspl10 B ERER TR TR A

1.2.4 £¥E BFME 5%
BVINAEDE B FEARRBE M ZHRAR. NS THEMEA. BEHIFHH

BREIR AL AF TR X 2GR b8 7 I AR gR D PP 51 Y B R A TRIUEL /MK ORF B,
BT 2 MEHERE BRI A 5 BTN HIRBRAEES. BT BRXLE A,
ELIFR T —LH T4 ERmIS sORF RIE F TRIFEF . A HLER AT B 4m i X iR 7
T.E (coding region identification tool invoking comparative analysis, CRITICA) &
— RS, T B A LR gL F 5 B At 44 RIR B AT 4R
T3 ) sORF, #FAEHRMBERETM TE (coding potential calculator, CPC)
A CAZE T U EEAER RN, BERTCE . STBEMARTF R TR IR
AR EARREE AL FR, AHARARENITFBAEENZHDTFHRERR
fRIA R, sORF finder B2 B RE T £ B — MEFU. Br IR EZEFRF3
H A EERACTE IR TR L E SIS AR sORF), fTE X7 iAEE— &
BEEERBTFFIRTE, A&, A44SR EEARN—LERA
TERBIZIREERE T AR LFRE FFIRFE, FTURESBER. B
BARER FRER sORF 7] MEREMEERFFIFRE, BEREMNFHIRSHMAEK
BREHBEL, WRAEMIIE. &5, RERTRETETECERATHT
A~ sORF, HEZENRE S LR RIELIX L sORF &5 1] AR BN R R H 8 SEPs. 4
P BH#RORX T sORF WAMEEFFEZEH, ERARECMIPHEAE
sORF )5 B R AG# /1L R B 1R AN T BBk .«

1.3 SEP ##F £

SEPs M= A LB T A LR L5 R H—, SEPs 7T BB IER MR (4 RS
EREBhE BB R E 4. Fiw, 4%F% DEDD2-SEP i) sORF 2 DEDD2 ¥
KK E CDS (coding sequence) WIHILFFF, ELEHES K ZFEERIELH
PrEi%. EEM LM R T DEDD2 RNA FFAERMB#RA, Hh—FATRE
2K DEDD2 &H, MHA—MU28BHEK mRNA 75, BRE—MEHRER T
73 DEDD2-SEP s(m)ORF {24 FEB T, K, SEPs AT 4 % i) RNA Ff
VHIZINR FEIE=E. FRPM pri (tal) mRNA EA—NMREILZ IR FHF
A, ERENANMILE sORFs, HAAMRE=1KER 11 MEERK/NKU K —
MRER 32 MEERE/PIKEL. &5, JE4AS RNA (non-coding RNA, ncRNA)
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BmCPV 4RI/ vsp10 B3 52 REEF TR MIIIRRH ST B
2 SEPs M EERIRZ —U7. ncRNA KR40 79/M%1Z RNA (small nucleolar
RNAs, snoRNAs) « 57> RNA (microRNAs, miRNAs) . ¥}k RNA (circular RNAs,
circRNAs) AR K4 3E4F3 RNA (long noncoding RNAs, IncRNAs) . £ RFA
BRI A B R R RO B & B R 9, ncRNA _EHIZ0E sORFs SLhr F A BAA Ak
REERBIGE 7. 0, BIRHRE IncRNA HOXB-AS3 A4A%—/ 53 NMEER
% SEP, HiZ% SEP f¢iBid A N ERER AR M (pyruvate kinase M, PKM) HJiE#
MBI MR AR ERIERMGI S R E KR, oAb, & circRNAs FR &5
A % & 7 & (Internal ribosome entry site, IRES) EXfF7E N6-IR H B B E b

(N6-methyladenosine, m6A) &1fifT, EH AT 4mIEFIENFEEHZ ), circ-ZNF609
B LT LB R B AR TE NV B R IEE F B3R RNAP,

1.4 SEPs #9440 F Hh &

BN\ RTE SEPs Mm% /113 B 78 /i SEm, & A4 BINHIE SEPs M4 1E
. @3 H AR SEPs MMM AR e AR AEMF D RREFHNGEE . —L&
HEH S'UTR FIK sORFs G H/NK AT LA S AR XM ER R XA HER
FIEAPB, Fin, LN ANEEL P, & uORFs (upstream open reading frames)
MEERNEAREKTFERTAS uORFs MERFPY, F#, BB mRNA FHIES YR
T3 X 5% IncRNA 4Rf5 ) SEPs, 7] LMEAEF AT R FS 5L LN SH RNA EEG
2 (nonsense-mediated mRNA decay, NMD) (35361,

B—e £k kifk DNA (mitochondrial DNA, mtDNA) I sORF 43 SEP,
AT LA SRR . BIInfELE kI 12S fRNA K sORF, HRiG—/ 16 MEEEH
/MK (mitochondrial open reading frame of the 12S rRNA-c, MOTS-c) , EiAYifE
BEMBEMRERS. ENFEEZEUTEERI, BITMH HBREHNE
BRI E R, S8 AMP KB KR E#E (AMP-activated protein kinase, AMPK)
& . MOTS-c ¥77/N RT TR i kRt A BE W IX B i SRR B RIEHT, UK
KT FHIACRECT,

BT —% SEPs I E— S KEAS KIS FES, BRI MRS S 58
FEAERIKE R ThEERFT R SEP HiThRE. SHMBARGELEDH SEP FHEE
M EWRE SEP 5EARAHEEANE B/ R RIE SEP 4 TR —KE &R,
Hlin, 7€ HEK293 482+ MRI-2-SEP 7] LU id 5 Ku70/Ku80 7 —R&EM EAEFEIE
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B BmCPV ZREE/MEK vsp10 B4 5 RAEF T HITHEER R
YR MK 3% (non-homologous end joining, NHEJ) @&+ K IE/ERABI, it
— & SEP i#id 5 SERCA (1456 M T 82 AL A () 1E 3 Ui 4813 401,

1.5 7% SEP ¢4 #t L it A

T REASFERKER ZMMBT T EWES), BUhiE B 51 sORF &
EEBIE MM A G EIE. £S5 AEMARI, &R DNA HEFILRE RNA 7K
B LAEBhTE 74 SEP. AZLKIREHE (human papillomaviruses, HPVs)
R— M DNA RS, TW B4 —FhiYfy circE7 #334R RNA. circE7 2 fI4E
Mpmt, TUS5ZREES. BTFHEME N6-FEIRHE (N6-methyladenosine,
mSA) BIFEH, FWHF=E E7TBES. FFMHBIE cicE7 ATUBK E7 BE B
RIZIX FEIME B A R A K, Bl HPV IRERIEH circE7 FE4AR/MERTRES A
FLARBE T LR M R,

BATHI A BA Bl K IR RNA % 850 7] LA9R A5 SEP . 5X 2 J5i B 2 M 4% 25 (Bombyx
mori cypovirus, Bombyx mori cytoplasmic polyhedosis virus, BmCPV) & —
RNA A%, HEFRA S5y BEHEEEE H— A IIFBUAEE (S5-SORF) , 3
H AT LA%mAS 27 aa K)/MAK. 1Z/NKTT LLHIG]R 2R ROIGFE12, BT A REATE E B IR E
EFRE=EHRENK, HEFTHAROTUREIRERM THOER, WiTHR TR
# dsRNA BN RmIDE O NESENE.

2 BmCPV BRI R
2.1 BmCPV #Ei£

ﬁ L f1K5% 3 (cypovirus, cytoplasmic polyhedrosis virus, CPV) & —FhX{
# RNA (dsRNA) # %, B THBHIFEEFR (Reoviridae) FHE L HAMIKER
(Cypovirus) 31, CPV WZFMHIEE B 10 KX RNA FBAR™M, KERAUZE
A1E%E BmCPV BT 1 & CPV /iE, HWER TA—IMERTE 60-80 nm Z Al
SR+ TR, 3 LA EEEE . BmCPV EHAME K EE RNA(S1-S10)
BEE—ANEBHFFRTEMES., Hd S1. S2. S3. S4. S6 1 S7 HB4miS 6 A
%HE H VP1. VP2, VP3. VP4, VP6 1 VP7 MTTH R Se BHIR JRL T4 . VPI
WU EARRBEERASEH, REENSHEQNL. VP2 L FRZHE, HIjE
LT RNA ##i RNA B-45% (RNA dependent RNA polymerase, RdRp) “7, VP3
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BmCPV $RE3/Mk vsp10 #3% REEA T R TH BRI 5X B—%
EARBHRIREARSE —/MEF 5 RGD EFF, 7] A48 MR 2 k08,
VPA TS 2 AR EME, RELAFESNREMRIRFIHEEY, i,
VP4 3B 85 GTP 1 UTP &4 FBI% & RNA I S'unniE. VPe HE €4 AP %R
W UIBESS A0 RNA BIHR R 741, UETRESE T REBEFRARR N
TEfE. VP7 283 EME LS RERRREEKN IS4 40 kDa R FHEA IR
HRFEARTRES.

BmCPV KA K S5, S8-10 /B4 AlgmiSIELE B H pl101 (NSPS) , pd4

(NSP8) , NS5 (NSP9) , M—LAHKEH. NSP5 KRERRE — MRS

#3 C2H2, H NSP5 £Y1EI& WM NSP5a fll NSP5b BN EH. AWhSHEHE
B4 5 R %07, NSPS it SMART 247 R 46/8 T GorA i, HIHLT
RRTALUHRETFASEEERNER. NSPY) LEXRUTHHIERESMNEH
B, FHEEBSHE dSRNA 446, HNETTRS 5] MR MENFHE mRNA
MERES. ZABERH SI0 FBHE, ETUAEHEPRERNT, ETHR
HRETIRERBHRERT.

2.2 BmCPV 8§ NREZH T

BmCPV AJ LR U R AR ER G L EEREMR, BRARSESK, RMHAR
M8 BB EIE. BmCPV A E XL OBRYE, SAKSETHHBIHEELET
RERFBFRBAT. RENTHARRTRNEE, ASEEEEA Y, §
BEMZERUATRE, £KE8, KAEIFARHBASHHAFETE. B ATES
FreL 2-3 MRIEZEE A

IEERKFFFRAI, KB | BEXEARNKNZENENAFTIERARBIZY
I B IO B Y ) E E iR 209, 4540 Belloncik B ARMAERRREL A
4% % (Euxoa scandens CPV, EsCPV) JRFH. FIBITRAENRE EZMHE. BR
ETRANNAFHIVRERELIMBEESN FUANTEENRARY, BHRFH,
MEHFBA L AERE (Heliothis armigera CPV, HaCPV) FEAFZIUKEREH
—0, ARENTECREREME THMATRE, REETRERREYRE
ABIE MR AIHZL FGANER, MRENRTUHEBEERSC. XiEARE
R E - be R N Tk 0p- LN i)

BRI BRI BmCPV ZE AR A ME, <@Eid RERERMER LG
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B5—% BmCPV SRB3/MK vsp10 I8 & REEW T MTHRFIA
dsRNA FENHHM A, RERRTHFASHEANDR T2 E AR, Tan Fill
HHRENRBEEARNERMFHARY R, ETHARNERARTHELRT
BmCPV MR FHFRIANR, BREENESRARFTNER THREREERMNA
FEHHFRFEEFES. FETEANNAR, ZHARPRERTRIEMIANGAR,
A2 R A B4 . FI R 70 o) Sl B i X B 4 BmCPV AR R KR
FRRRSEANEE, RIWBRE 1L5hE, SAEMAT U SREHBEURFH
F. BE6hERBEEAMAEN, FTh GERBHARRE T+ RUERRIN T
160, B8 BmCPV LFE THFZIUEEER, EMENARREAREENFERE
£X, BRAGMERLFEH—PHFA.

2.3 & 5 BmCPV N R 64 %8 B &

EBaT AL, REXENPURZTRSE E40M5 BmCPV AHEERAHLHEI R
4t FEPME, L ER HBIEX BmCPV BREMIEE XEFHHIERERZL
BATHPEF 04T, RIEGE72h 5, B 258 NERRINHABKFREKFEER.
MERRBMNLEE R Bo REHHEXERREKFH TH, MrREEEEGNE
A AR EREE R XK FH EiE, 8 BmCPV KIEE A L5 E—RIEEN
A B RREA L, @i FREERERE (digital gene expression profiling, DGE)
St % BmCPV [G R BRI R RAZNEATH R, ST 752 M ERRE
MER, P RSHMEZBEEM RNA NEERBA RO, Wi, FHAERH
microRNAs (miRNAs) EHIEAERTEE-REGHLERAPERRIER, &
BmCPV BREMEEPHHRIA 58 M miRNA ZRRKIL. XL miRNA HEEERF
FEZSH T RZENRBANRERFHIES. &IEATIFTKAINE RNAL @812
EXPRERATHAEIEEER, @IXHE/ RNA (virus small RNA,
vsRNA) HATIREIF K exo-RNAI 7] LAIF HHT BmCPV HIRFEEIERGL, [RET
RIA—MNMBUEFESFEKER vsRNAs BTN S BEEE, B8 vsRNAs B4
YR AN 53 A ISR [F] — AN R A0 RNase BRZR R, Ktk RNase 351 7] At 2 855
BREFNMENENEERRES. XEHANMUOKRENER S THLHRE T E
m, AR —SHRAFRES BmCPV KFURSALERMEE T H M.




BmCPV $REE/MEK vsp10 955 52 RAEM T H I ThERBF 9L B—%
3 MRBMEMRRAR

3.1 AR B EEL

XEEAREBREENEFRERZ —, AFEUNREME T EXRKTTER.
KHILR, WERPLEFTEBFBENERT EXHEFRE. XERYL ABKRE

(BmCPV) #RHRERETHAL, EREZEFTRRFIRE, BEFRERINK
Ak, REBZEHBRAIBRENT, “EVYWELNTE. KEASPERR
R A, Bl A % BmCPV WIS AL KB R B ARG e X853 B B A
RAEMREFTEKRE L.

SEP £ —EFIR T/NFHIAEHE (sORF) KIEMFEM, BESRARNE
YRR P R EEEEEENER. BT SEP FBRE/DN, FrUAT SEP MR X B4
FFRFUSINEY L. IEEREUKIKETRER SEP, FESS5HENRE
Pt fE, MR THAMETHEMRE SEP MIRENRFKL. B TFREBLAENEE
MARFATAM B EYES), FHEXREE S SEP REKIAR T FEBSEE
MR, EWRE MM IERE . A5 FEEHRN A BmCPV S10 H REFH %
3 59 aa HI/NEK vspl0 HI9E f7. ZERAIA vspl0 ESETFERIERE £, BT vspl0 HIK
VB, ThEe RIERNS, BEN—N2HMAEERE BmCPV EEHMBEER.
BRI/ NERER K BmCPV 518 EMMA EAE, 98 EMMEEITTRFILEIRHEH
fERE, FFETTEEA BmCPV R EHBIR IR B H M 4 TR

32 ARAR

~ 3.2.1 BmCPV S10 IF UEE4RS vspl0 1% &
(1) vspl0 HIFUR Fz 534
(2) vspl0 FEHIH & X TE BmCPV B 5K & 5 B 47
(3) vspl0 ZEGR MM G B H L i E fiL
(4) vspl0 BISRIFL E
(5) BmCPV S10 dsRNA J H DK /MK vspl0 FRIXRT AH
3.2.2 vspl0 {RIEH MR T-HITHEEA T
(1) vspl0 "JZEZE BmCPV & HiliE
(2) vsplO X 53% FOA T AH <1 B 2 H 2 i



s—% BmCPV &EE/MEK vsp10 BB EREWMTPHTHBTA
(3D vsplO ) 240 B A 3 R sk 4 A 3 1
(4) vspl0 {RAFLEFIIAIRG
(5) vsplO HEAEHEANREELE
(6) vspl0 7] 5 PHB2 HEH M E{EA R PHB2 fiRIX
(7) vsplO EALEL A L
(8) 4k PHB2 /%59 vspl0 X 75 25 I3 A8 T (22
3.3 AL

3 Fikvepl0 | o BNgEE BmCPVEAMIES |
BmcPveR | | w0 | VPO
T e s T EFEEEER
; b ey ﬁ /ﬁ“_l % E = / & . ) _ N\ i
BEER®EZFAE | B 5)31_% | | ]Eéljtunilzf\ !ka:_: | [PURSESINEN S
FEWEKT iR | | BRmAEe. B REH
g PN | | HE’E’*‘—*?\ ?1 oh 8 | M
e A - | WNXPRTHRW
P TOEERE TN AL AR P IOETER
_ BHiRE . e , _ EE
vsplOBYThRE R AE AN HI
S 3k
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B_o% BmCPV &RB0/MEk vsp10 B @ REM T HHITHRET K

F-EF BmCPV S10 IEX 54878 vspl0 FIEE

WE. NFEHE (small open reading frame, sORF) %% 3 i % Ak
(sORF-encoded polypeptide, SEP) & —2KUET sORF MAEME MK, BEHFE
EYRRRP RIEEIEFEENIER . AW 8T sORF Finder B4 T K I K &
RZ F165% T (Bombyx mori cytoplasmic polyhedrosis virus, BmCPV) S10 dsRNA
(+) R 393-572 nt KIREH RIS —NKEN 59 MEEMFAER /MK vspl0 K78
fe. WL EMERIXAEE RN R E % vspl0 LT EHIE, Western blotting 1440
R ER, vspl0 FFE T BmCPV BEMKEBFBHP: RBERAEREIR vspl0
ENEHMBEH . AT vspl0 BIRIR, BHERRUE 7 HRET LM RNA FBRA
MITTRE . B DsRed BACE7E S10 42+ cDNA HIE 4 i Hi pIZT-CS10 F vspl10 ] sORF
HEE plZT-CS10-sORF-null 4 fFi ki, FEFE Y pIZT-CS10-sORF-null ¥ BmN 4if -
REVLEZZ ) DsRed 3R 1L; 81T IRESite FX4-TRH K I vsp10 ] sORF L FE—
IRES fi7 /&, ¥ &6 % IRES 7 &M vspl0 # sORF F Bk /M 6% Bk i RNA Fe
. BmN 4iff, &I vspl0 AJLARIL; @I X BmCPV BGLH B R circRNA &
BENFEIESF A, S10dsRNA (+) T A=A BANEE vepl 0 TR FEAE
) circRNA B S10-circl 1 S10-circ7 (P4 circRNA 37T S10 BRI HEl, H
S10-circl H& S10-circ7 FIZFF)) , XTIXPFA circRNA #1417k A PCR. Sanger
U1 Nothern blotting 658, KIIXBE A circRNA EEEAE: AT RIE vspl0 £
AT LA B circRNA G, RAVEHE T 4 FEBKMWIR S10-circl SHTRK, it
T T %F S10-circl £k AL SN A 8] X 35 ) siRNA (circ1-siRNA-1 # circl-siRNA-2),
PL K &F %J S10-circl % ik # /& pIZT-LcR-circl 72 4= H) £& 1% 4 T B siRNA
(linear-siRNA) , @i Western blotting & #ll # [£iX L% RNA 4rF Xt vspl0 7/K-FH)
B, 25 R ER, Tl S10-circl KX vspl0 H7KFE B B8, (2 S10-circl
f 3R A B R 3 SR =K 7K TR vspl0 KFBEZ TR, HEM vspl0 AT RER B ML
RNA HAGFEAER, TIIERET S AR circRNA. @813 % vspl0 # 8 R AR AHFF 5T
IR, FEERAATIEAMEM, vspl0 WRAESHEBMERH EIEMEKX, XEBER
2B S10 dsRNA IE 88 (+) KIZkME RNA B sORF 7] LARFS/INIK vspl0, J9R 3
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BmCPV %iB/Mk vsp10 B985 REEW T MITHBEFF AL B
ZREG/NRK vspl10 BIE— S THERERF ST B 52 7 25k
%427 BmCPV, vspl0, circRNA, IRES, £t RNA #F A&

1 3]

jilll g

RERB L AEWHE (Bombyx mori cytoplasmic polyhedrosis virus, BmCPV)
RIEFIHEER, RELZAKKERBN—RY. BnCPV REENFERESHZ—,
LBRERFZVIBCENR ™ ERNZFFH%. BnCPV L ABKEFR BB IR
TRERRERIR T, FETRETH ERARBERHAEMRH RS, BE
ELEEEEA T, BRERMEED. BHET BmCPV FIXEXRIAH BRARK,
REBZEHIRR, HBREFBILLP.

BmCPV I FEA B 10 MRER RNA FBRAR, HEEMHBRHEE 1%
BRI, HP S1. S2. S3. S4. S6 f1 S7 AN B BRI R B
|AW, 85, S8, S9 =M BRMIBIELMED, S10 mIBLAEEAC. BmCPV
TE7E THM AT ARFREE R, SELLSUEE RNA IRIR S AIESE RNA, FULIES
RNA R & A8 RNA MBS HARRRER 7. S10 A BREHEHNE A4ER
R/NE 27-31 kDa Z 8], HAERBREHIENSERHEL HiEFEERER T,

BARAEAAPNEYMZEFERRPESR, IHERICRETEARHFRG
EFEMEERIE, ERETEFREER BB AMTEER, !Iﬂiiﬁ‘fiﬁg?%\
BxEHmNEEERERN, BENHACEHRE T EARAN— M HHARSS:
/NFF IR HESE (small open reading frame, sORF) f)#i%. sORF i/ F
100-150 NMELLFRS FATERNER A B, HiXE sORF HRiGHIAWTEEREIR N
SEP (sORF-encoded peptides) 10131, SEP ¥ 77 7E T EAZ 40 Mo A0 R 4% 48 B o 04,
ULBA & B A sORFs HIBR MAEYEE MR FERIEFFEEN. EEHAR
A B R X AR R DU FT A4RAS sORF, A#%E 5°-UTR. miRNA. ZIRARFEHZ—
B K &5 JE4R 52 RNA (long noncoding RNAs, IncRNAs) [, X sORF 7E & FH
PR — AN ERER X BN TIEHRIE RNA FAIME S REERT 5-UTR (5
untranslated region) fFFIHUS 1, 40 B T DM R HI/MEK (6 aa) BB TEE
) 5-UTR FF51 0, 0T UUARYE 2 Bk F 4% S-ARH F B & BR i 2 B8 (AdoMetDC)



B_% BmCPV $F3/MK vsp10 B85 8 RAEW T R Th BB R
HI& e,

BEUETE. EARAFM T -RAUFEBNSHE, CEEBRREL Y
MRS ER T PRNFE, BEXZHEAREERENEDEF. EEEOHEHR
B, T 20-22 aa /DK, FERRGLTE E RO AR AT AR R KL AR, 2
KA, AR BB RGBT 2% Brickl (Brkl) %it%—Fi 76 aa
FINEK, FFBEEMMSM P RERT. £EKY, B EES M REHM
FHBERRBIEARERCENSE THREMESRER, i RT,
RIVFE T HEE R H 1 7] LA4RHES sORF, FFA] LAMEBDTE F4M Bk, XFIRAR
7E RNA 7 & DNA REBPERBFEER 2, ZERERNIREY, REATES
MH T RERY E-E FREEHAFTRE EEE, sl THEMENEIR
STHERYA, FRERSATUREFSIEEPOEOREVME, XEMERI
HIRE R RENE, HAXKRERE SR —EFIAREDIReBLLA MR, #in,
AR B BT M2 B H (AM2) FIZBIRBIRERIZHM M2 B H (BM2) ,
BARENMmISTFIRMERE, ERBWURAR TEE, HHEET mHER
SH BHE AT LB B #2426, XMFFIREWERH, FIRFEFAZ AR
AT RAUTH BE I 7T BE 1 BT ME— AR HE .

FERTHIRBE L, AT RI BmCPV ME R A S10 A B ERE EFEE—
AN sORF, A HYwRE M) /IMNkdr 42 R vspl0 (virus small peptides, S10-encoded) .
AR, BATET Western blotting. FeiZ B F %R LW XT vspl 0 H ESTHF
FEHHT T HIBRN, 3 BT HORIET 2R 14 RNA R A%, 3¢ S10 dsRNA =41
circRNA 7' sORF GHBHITREIEHET T %52, U@ vspl0 MIRIKIMBIF T HF
BmCPV EHHFERIM RN, MRGERARERL/DRRIFFIRM 7B,

2 MBEAZ
2.1 b
2.1.1 =45t E
FRIPEMME (BmN) . pIZT-V5/ His Fifk. DHSaF k. BL21 RKIEHEIK.

pIZT-V5/ His # &+ #H BmCPV S10 £+ /5 cDNA [ pIZT-CS10 ki), JFE%E
XK pET-28a (+) Fl BmCPV BB ALL Z/RTF: A DsRed B X plZT-CS10
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BmCPV $55/Mk vsp10 B9IEE RFEW TP AYTH BRI SL

-

& vsp10 #J SORF #E ] pIZT-CS10-sORF-null Fiki.siRNA HAETAY LE(LE
) BmERAR (LUTFEREEAET) K.

2.1.2 &7

EHAFFERAEERN ARE WK 2.1 Fir.

R 2.1 KRR R E KA

R

8l

Roche 2 7]
Applichem 2 5]
Biological 2 7]
TaKaRa A 7]

Bl = 0 /N
New England Biolabs
Axygen A )

Solarblo A &)

Thermo scientific 2 &)
Amresco A T
+TEAET

EBRR

Proteintech

Epicentre
TIANGEN

Bioword

LR FERREEEEART

FR2H]
BRI

Promega A ]

X EYEREY

Repitk, HEPERIFIC NTP
B A s TC-100

fadMmiE ( fetal calf serum, FBS)

RNAiso Plus, T4 DNA &3, pMD19-T £ /&, T7 RNA
®4HE, TaqDNA B4

REFAFE, PCR AFIE
T4 RNA Ligase
FRiiR SRS, REWAR &

Zeocin LA XK, HiEFE, BELHREY, BEAK, H
H B, Tris ., B, £, E5, Tris-tricine-SDS-PAGE
BRAFE, 10xTris-tricine-SDS 21K

T A4 Marker

PVDF f&

=R ECL &R

SDS A &, MAAHRMANE, —ZHHE
¥, #HMAW. 0.2 um FVDF &, DAPI

alpha Tubulin Mouse McAb , HRP-labeled 6xHis
monoclonal antibody

Ribonuclease R (RNase R)

CY3 fRiCHILF RT3

FITC #RiERIL FEH R =31

Annexin VPE/7TAAD 4R TRHAN &

TN RGHBIR 2 T & Marker

Dual-Luciferase® Reporter Assay System i) &

HRP-labeled Goat Anti-mouse IgG ( H+L ) .
HRP-labeled Goat Anti- rabbit IgG (H+L)
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- Jub 4 BmCPV RE/MK vsp10 B8 5E REER - MIThBRER T
2.2 X H B

221 BHRMMIERE
KRS 0.35¢
TC-100 ¥ K 22.09 g

FZETRKEME, pHIRE 6.10, REERZE 1L, ALEFETH 022 um i
EE QB SERE, TACREEA. FHMSEE 200 mL BE5H, FHM
10%f] FBS.

VE: AP RMEA. SEK (ddH:0) BRBEKHLE & KBk B A

2.2.2 1xPBS

FRE 0.24 g KH2PO4. 0.2 gKCl. 8.0 g NaCl. 1.44 g Na,HPO4, ¥EMETE 950 mL
ZEKSP, pHHZE 74, FHBAKERZE 1L, REKE, 4CEHF.

2.2.3 5xTBE 17

miEs 275¢g
Tris 5% 4¢
0.5 mol/L EDTA 20 mL

pHAZ 8.0, AXNE/KERZE 1L, TEREBNLRFES, TEAEMERN 0.5xTBE.
2.2.4 1%IR R MBS (Agarose)

BRRETE 05g
0.5xTBE &K 50 mL

MPERBE AR R, FEE TRAEEREEEN A 5 L GelRed, #4515 HEIK.
2.2.5 75 mmol/L CaCl,

FRE CaCL#yK 0.825 g, MMNEAKERZ 100mL, KE/E 4CRFEH.
22.6 LB B7RE (A

BREER 10g
NaCl 10g
B LR K0 5

FANZEKERZE IL, HEIREF (HEF3ml) , 21CHEKXKE 30 min.
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BmCPV SifG/NBk vspl10 105558 R T MITHIRERSL -
2.2.7LB BEHxE (JEK)

NaCl 10g
BEEHE# 58
FEEB K 10g
SR 15g

FHA/KEREZE 1L, SEKXKHE30min, BUHAFRHMA IR 1:1000 # LF#
BHAEE, BAKEMEE RS .
2.2.8 10xTris-SDS HELiK &2 Mk

Tris 7% 60 g
HER 288 g
SDS 20g

FiBaKEME, EAZE 1L, TRTHELEH.
2.2.910% AP: FRETHEREM K 0.5, MABAKES SmL, 20CHEER

2.2.103% BSA: & 1.5 g BSA # K%M T 50 mL PBST #, BECHLA.
2.2.11 1xPBST

KCl 02¢g
Tris 8 g
NaCl 8sg
Lk} 200 pL

AREAERE 1L, TEREHEM.
2.2.12 BEREZ MR

HER 29¢g
Tris 5% 58¢g
SDS 0.37¢
REE 200 mL

HBAKERZE 1L, ZHBREFEH.
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b 4 BmCPV $iB/hik vspl10 B4 5E RIS BRI THEERF 5
2.2.13 G HEE R250

ZLi= 025g
S 45 mL
IKEE R 10 mL

TANZEKERZE 100 mL, AT, ZEHEE.

23 FRARRT %
2.3.1 Mk
(1) # 2x10°4 BmN 200 FRE/SFLRIEFR L, FE4 i e BARAS R IT
B AT B
(2) MAEANTEAMB, AFIIA 100 pL TMEREFEM 2 uL fBF%, B
I 100 pL T MLIEREFREM 4 pg KL, RERHEFHOREEEGE—E, #8
30 min, EAERAETE S EER KL
GO¥AIIR BRI FERE, EREWEMA 800 uL L MiEEFERS,
MNBEFRIR . fE 26°CHEFRAE IS 4~6 h FEIMFTMEMBEEFRE, 48h FlsE
MAEEAT E L.
2.3.2 RNA f#REX
(1) WER4HMEHLREA, R 1xPBS &% =X, % PBS J5H R H N
A 500 uL RNAiso Plus #fE#, K LEEE 5 min, A RNase-free EP & ¥;
(2) FBIE (1) B EP &I 100 uL (1/5 RNAiso Plus %) =& Tz,
BFRAMCERIRIREY 30 sec, TI/EKHET 0CHE 10min, HEHIANE;
(3) 4°C, 12000 r/min, 15min, B i,
(4) A5 EBEERMARE, MERS, 0CHE 10 min;
(5) 4°C, 12000 r/min, 15 min, 3 _EiF;
(6) NN 750 uL T K1 ZBE (75%) , BRENESIEETTIE, 4°C, 12000 r/min,
15 min, # L&;
(7) ZEBFEFUIREEH, A 20 uL DEPC KIBMRITHE, T-80°CHAE;
I & FTIREL ) RNA £ 5 A F cireRNAs B4 5E , TH 3R EUE 19 RNA A RNase
R B8T 37°CH4L 15 min (3% 1 U R B§RIVHAL 2 pg RNA IEHIR A R) , /EHEE
it AT PCR E%.
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BmCPV $53/Mk vsp10 MI% s REEM T MTIIRFHS pt
2.3.3 RNA ¥ i cDNA
SRARE AR REFRANNE R A B BRENT:

(1) 7E RNase-free EP & H II\ RNA 4% 4 pg, Random Primer 1 pL, A
RNase-free Water #7822 8 uL, 65CH¥E Smin J5, 0CHE 2 70%;

(DEE—BREMWF DI Reaction Mix 10 pL, Enzyme Mix 1 uL 1 Remover
1uL RARST, 25°C&/BH 10 min, 42°CHEE 30 min, 85CKiE 5sec (EF=HH
F PCR, M 42°CH#E 30 min; EH=¥AT qPCR, M 42 CE&BWA 15 min) .

2.3.4 ZRRRPREERT Bk

(1) ¥ 1% IKAEF, FHEIN 0.5 xTBE {ENEHIKE MPK;

(2) ¥ 27 uL PCR 72455 3 uL 10xLoading Buffer {847, T /5 fEBRISFEEEAL -
AR, TR E. RERK 80~130V, B E 40 min;

(3) BXEREHERRHE T E/IMRLNEFBREME, SHE DNA #7745
#E Marker, FA7]F SR B HI&ZFERK T 1.5 mLEP B4, ATRREK.

2.3.5 BEIW (Axygen 2 FRFE)
FHBE N, Axygen 28 REIBGRFI & B P,
2.3.6 BEZEMMHE

(1) 3 pL DHSaE; BL21 EEEM T 3 mL LB ik s#E+, F37°CRES
IEH 12 h;

(2) WIELB R PR EY 30 L EHriEM T 3 mL LB WikEFHEH, F37C
BARPHFE 3~4 h; _

(3) ¥ 3mL BEHBEANFA 1.5 mLEP &+, 0CHE 10 min (BMRIERE
THEFHET, BRITE) ;

(4) 4°C, 5000 r/min, Smin, ¥ biE, ABBHRBRRREFRE, MA 750
uL Fii¥A 8 75 mmol/L CaCly, BRERBIIIE, 0°C, 30 min;

(5) 4°C, 5000 r/min, 5min, ¥ EJ&E, A 200 uL AR CaCl, BREE
PIE, OCERE 4h L L (MFJBEKBRE, B 20 pL K E K HBKITES,
F-80°CRTE)

2.3.7 EEREN
B EW =5 pMD19-T 8 4E#, ERMT (20 pub) -
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[t 1 BmCPV HTE/ME vsp10 B E RZERA T MR F

10xbuffer 2 puL
HE A B 5 uL ORIEREIIR E#E )
pMD19-T # 1% 0.5 uL
T4 DNA ligase 1uL
ddH.0 11.5 uL

16 CEEER.

(1) ZEEEEFYMA 200 pL BZEHME, BRWITES, MET 0CIKHE
1§ & 30 min; |

(2) 42C#H 90s, MET 0°CIKFEH#HE 3~5 min;

(3) 0N 1 mL Fi#H LB ks E, T 37CRBIKPHEFE 1h;

(4) 5000 r/min Z-4» Smin (4°C) , B 200 pL LEERIUE, R TEH
A FRH LB BEiERE L, 37°CIEERES 30 min, AEHERF 12~16h;

(5) BREEDNEETEIIAEERN 3mLLB BisHEFREH.

2.3.8 FtuHhiig

B BS IR Axygen 2 7] FALHIR A S U A .

2.3.9 wHEE PCR (qRT-PCR)

TransStart Tip Green qPCR SuperMix iR7|& (Transgene 2 5 /=ah) « RNER
29:2xMix 10 pL, £ #3198 0.5 uL(1 pmol), KEEFHEAR 1 pL, il RNase-free
Water ¥ 20 pL. RFFEFN: 95°C 10min, 95°C 155, 55°C 1 min ¥ 3% 39 &
. FOCARMER BB 55°C L min B, HMERETINER.

2.3.10 ZiREAWE

BV B S RIPA 3RBUMEM (Beyotime, Shanghai, China) 1 NP-40 2%

(Beyotime, Shanghai, China) {80317 . RIPA 52 MREH T 2£EH MIREL
NP-40 RFEREEF, &R TF#T CO-IP LW R B A SR A
2.3.11 SDS-PAGE
R 2.2 WH] 12 %5 BB 5 %IRGERL .
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BmCPV RES/hEk vsp10 B3 E RZEEM TP I THERHF 5L Bt
£22 RAGBAERIL 0BTy

B4y 12%5 B (5 mL) 5%R4EHE (2 mL)
Tris-Cl 1.9 mL pH 8.8 0.25 mL pH 6.8
H20 1.0 mL 1.4 mL

30% R N IEBLI% 2.0 mL 0.33 mL

10% SDS 0.05 mL 0.02 mL

10% AP 0.05 mL 0.02 mL

TEMED 0.002 mL 0.002 mL

(1) BEBRGIFHRT, BIREE;

(2) B ERRIBEH ST EER, HBESFEBMAEBRWEESR, S5
RN 5e 5 A K E

(3) HBREERE, KKEEFAERAET, BB ERRIBEIRER, B
RS MABEEIR G RE S, BN SRR

(4) FeREE S, BERBNEIKIE, BN IxTris HKEWHR, TEKES
B, RSB WRAT LR AL 2R

(5) MB\EAKREABEMESRNE, BMMWERLEERSONg, BH
Marker L85 3 ul, FHERIE, oA 60 V BHEH 30 min, ibE#ESER —FEHEZ,
FEREMEAN BT IEZE 120V 1 hy

(6) BIKGERGEHEREM.

2.3.12 Western blotting

(1) RIFEALK/NKE] PVDF i, FREZELL Smin, BHBEMK. B,
PVDF . TR IR E T IR 0k, MT S, B\ e
MREBEYE, 100 V B3 30~60 min (RIFEASTER/NAEEBERED |

(2) % PVDF JEMA 3% BSA &, EEBKFE 2h UL,

(3) Bl PVDF &, BIA—HIMBRAEN —H (RETUSH e BBEEL0,
4CIHH;

(4) Elg—Hi, A PBST ERBIK EPUEYE 3 (R, K 7 min;

(5) H2 PBST, BIAZHIRBERMAREN 5 (1:5000) , ZERBKFE 1.5~2

(6) B =%HT, IO PBST 7E#2 K _EHEEE 3 Wk, K 10 min;
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- -Jawb X BmCPV %F8/MEk vsp10 B8 RERW TP RTHRRH A
(7) KEELIR A R B Z4KFRIES], W% PVDF B L, HIBSERE.

2.4 K. PCR

% BmCPV B B E M circRNA B3 B8 8N FHE 7 &I, S10
dsRNA (+) RTINS vspl 0 FFIBBEHERT circRNA, 4%t vspl0 sORF
W 5 Wit K BB W cire-S10 Ccire-S10-F :  ATATAGCTCCATTTCGCTAG A
circ-S10-R: CATTTTGATGGTGCGTACAT) . M BmCPV BRI:H K& TR
3 RNA, #J5 F RNase R Bg =4kt RNA, BX 2 pg BRI RNA REF L cDNA,
FRESI % PCRY 3, KRWT:

10xPCR buffer 25pL
Mg?* 2.5l
dNTPs (2.5 mmol/L) 1 uL
iR cDNA (0.1 -0.5 pg/ul)> 1 pL
51471 (100 pmol/L) 0.5 pL
5472 (100 pmol/L) 0.5 pL
Taq B8 (1 U/uL) 1 uL
ddH.0 #+ 2R E 25 uL
PCR BFREWTF:
95°C 5 min
95C 50s
350 50s 35 cycle
72°C 30s
72°C 10 min

PCR P4yt (TER AR pE B s 0k, [ER B K9k, TTEEiE pMDI9-T i /Fix b
4 T 47 Sanger M F.
2.5 Northern blotting
(1) L322 A RNA BFRRFIBITAE LA
(2) MK RREEE R : FREX 0.5 g IRAGHEZE 45 m] DEPC /K TRERS, R
B EHERELPIA S ml FEE, BEZRER:

26



BmCPV S5%/Mk vsp10 B4 & RAER =P A THERRA ST B

(3) #E%& RNA HLikFES: 20 ug RNA 5 5 pL loading Z27F¥ % 1 uL GelRed
B’;

(4> LA S Viem ¥k 30 min, BIXZEREHERA—REBRFERL, &
HORBAEE BB (B EABER 5 min)

(5) FULREHEBER, SREHET EIMNT RS FATE 15 min;

(6) TIZZ: REHIEBN 68 CTMMTRARF, » 42CHHRAZ 1 h;

(7) #3732 MFERESE DT BB BB circRNA KL FFF1 (S10-circ] A1
S10-circ7 > , W it & ¥ ¥ & 12 B & # ( Bio-circl-probe :
5’Biotion-GTATTTACGAGCGTCACCCTATCCGAAGACCGGGCGCG Zil

Bio-circ7-probe: 5’Biotion-GGTATTTACGAGCGTCACATGATTGGAAGACGTCC)
FHiEHR LA T AR, A 10 pmol/L RE 42°C LR
(8) ¥efE: FMRSREMAEBIELE 2 X (Z8) , 8K 4min, REHS
SREEEARPORLER 2 R (42°C) , 8K 2 min;
(9) BY: ARNAEYERCHZERORNERNAZES.
2.6 vspl0 RIEFE A6 H] &
(1> #%h 3 uL &F pET28-S10-sORF i Fift BL21 B& E 3 mL R iF 7 2
F (& Kan FIER) , 37CEREKELTRE;
(2) #eFh 30 pL A RENHEEE 3 mL B4k LB 35 55%, 37CRBKEEFR 3 h;
(3) AN 3 pLIPTG (1 mol/L) , 37°CHRKIEFH 6 h BE LINERE AR,
AU 1 mL 1<PBS B #HF (LE2s, [E3s) . 12000 r/min &G 30 min B L
7, PH it 8.0;
(4) £ LB TN NI-NTA B, T 4CHBE 1 h BZEEANENE, ARE
TR FEE [T R Pt 5 8 VBRE AT Ve Ot R U
2.7 vspl0 % LAkl &
(DA BWEANERBE SN —4FR 5xSDS-PAGE HH EHZHRIE
%), 100°C7Ki#& 10 min, #4T SDS-PAGE.
(2) HKGEREHERIE, AT ERCE#ITEE 2h, MEKE
ZEHUAEELT (5EMNEASTE—BD BERHBERFEMEMNET.
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B BmCPV RES/BK vsp10 HIE & REW T K ZhEERR A

) BB ER Z T ASHEE, BREETRPHMANDYF 1xTris-SDS,
FHEMES 110mA B8 3h, AERABEE 10 min, BELRBEERTEBAN
1xPBS #, 4CENTIER.

(4) KBNS FRBAER B IREN 4 mg/mL, MAZEBRBRER F
—RAFEEEFRE, FBARTLEER) , 4CEH 4~5h.

(4) i£F SPF RN/ REEAT A ES %, & R/DREREST 200~300 pg
EARAE, —HEZ4 R BRNEEA-E. BF—REE—AE, #1TR
ARERENM . REK/NRME 37C 1h, 4CTiTE. 3000 r/min 0> 10 min, H LI,
-80°CRTFEH .

2.8 &&Ef

(1) ARV

FICERERZE P (0.01M, pH6.0) :

2.941g FFEEERAN (Na;CeHsO7-5H,0) ¥ F 100 mL 4k +, EIN 0.1 mol/L
FFEBRMER (AR ;

2.101g HIFEER (Ci2HisOn) FARZEKEARZE 100 mL, BP4 0.1 mol/L FIHIFCER
BE (BB ;

AT 41 mL B &5 9 mL A MURS, 342 2EK 2 500 mL, pH £ 6.0,
B4 0.01 mol/L HMfCBR 2542 MP¥l .

0.05 mol/L TB (pH7.6) :

Tris 60.75 g
1 mol/L HCL 23 420 mL

VT 950 mL WEKF, B pHER 7.6, REEFZE 1L,
TEEAYBEFERTATR (3% EALE) : B 5 mL 30%iE EMEE 45 mL XK
DAB (Diaminobenzidine) & k.

DAB (33-" @ FEEFEIIELEREL) 50 mg
0.05 mol/L TB 100 mL
30%it EALE 30 pL~40 pL

ASRS RN, 20CREEH, BEMEMNA 30% NS R,
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BmCPV 53k vsp10 B 5 REEW T M TH B 5t =

(2) &R RRITRITKEABETIFET 60°CHL4E 2h, 5 80°C 30 min;

(3) fiddskAt: BU R IRBOTIFAEE: —FF 1 (Tmin) - ZHFX
I (7min) >ZHXEI (7min) ->X/KZEE (3 min) —95%ZLEE (5 minx2 {R)
—75%ZE (3min) —H¥X/K (3min) —1xPBS (3min) ;

() HFEBE: FAMKRESTR (pH6.0) B <E&ERE, WES
Kk 35min, HRAHZRRE, ELFEMCRESWE, FRBES K 5 min If
BRRANEER;

(5) SBEANEERE: EEALULE 2~3 mm LEE, NOFREFHHL;

(6) KiEF RIS ERE: Find L EsrAETE R, ZIRME 20 min (B
B AT 7E 10~30 min 2 [A] A%, MAEEEHHR, M. METESEKBERED ,
WEERE, FH 1xPBS =1k, ®/K 3 min;

(7) #H: BE 1xPBS, WMHAK, EEFEF 15 min;

(8) ENRH W, BWIA—HHRBEAEN—IT (vspl0, 1200 , 4CEE
B 37°CIHE 60 min CELEAMHALA, MATMELEKBERE) , FEFIEHHE
B SEZiAFEHREAR, BEERERW—, 1xPBS EHE=K, &K 5 min;

(9) WMAEHERRFCH = QLERRIUE, 1:50) , ZRFEF 10 min, &
BARBRW =, IxPBSEHE=IK, |IK S min;

(10) j#Hn HRP #RiC8E B = FIERAM (Solarbio, beijing, china) , EBBEE
10 min, BB EIARTTE, DRERBRMEE, BELRRE, 1xPBS EH=K, &
X S min; _

(11) %10 DAB R&%, BMETFRERAEN (K24 3~10min) , E¥K
WL IR,

(12) BERKMEE, F4ERTIF EFRE R PBS (PBS £IERF AR HIHRHM,
BRI A EREAER) » HFAKLEME (Solarbio, beijing, china) E# 1 min, H¥
TK MR K ;

(13) B EBUWTIF 5 3E: 75%ZE (3 min) —95%ZE (3 min)
—>TKZE 3min) >ZBHEK (5min) , WAZHEMERRZEH, TTHMHER
Frett, MEAZREERABBRFEAS, UWHATREH T HKE A BEIK
LEPESEREKGBEBATMKE, FEERIEFENIK, BRERS
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y et BmCPV 45/ vsp10 MR REEWM T M THETIA
¥ U0 P BR T F 3 R P R R
(14) 8K BYAFETTEEEMSE (BXS1, OLYMPUS) FTUWE.
29 MREARKA
(1) SEZRF
5% FR: FREX 2.5g BSA $1°K¥%&F 50 mL PBST #, 4 C{R7F;
1%:E R : F PBST #% Trixon-100 CELH) 1:1000) , BECILAL;
DAPI #3%: F PBST %% DAPI 81 (Hufil 1:10000 , RIEYCFIA, -20C
RTFs

(2) F 1xPBS FE¥HRE KA RY BmCPV /5 48 h MAIMAIEH

(3) A 500 pL 4% Z R EBEEAFET 15 min, FEEEH, A PBST %3
&, IR 5 min;

(4) BN 500 pL iEALE, BIRFEE Smin; FEFEIIW, A PBST ¥ 3 1K,
X 5 min;

(5) 1O 500 pL #HHIVR, #IKIEE 2h;

(6) FEHMW, B DIERBTRET A KD, PREARK R L, FHEMm 10
uL 1:10 BB —H0 (vspl0, —HRBREEMARE) , BAMIEH M 24 FLIR B,
EnEyig L, 4CER;

(7) ¥IEH KA 24 FLARH, F PBST ¥k 3 /X, K 5 min;

(8) B#H—HRFBIGFHE DR, FFRI 10 pL 3% 1:50 FBERI R =5 (FITC
PRI FER R/ RS, —RMBRRE , URRAEINETA L, 37C@%
§%H 2 h;

(9) KM€ fiial 24 LR, F PBST #EXE 3 /K, K 5 min;

(10> M 500 uL #EEL A9 DAPI, ERBLIFE 5 min, F PBST #%%E 3
R, Bi{RK S min;

(11) BUBABIE @i T, BMERAFANER, HREARARHE

(TE2000U, Nikon) £5#.

2.10 4941835 A IRES 15,549 vspl0 sORF £ 14 5 5

T it vspl0 sORF L% IRES £ 55 (S10 dsRNA fJ 219-236 nt) RI/ER, LA
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BmCPV S5-Ik vsp10 B2 52 REEM T-oh BT BBHF et
pIZT-CS10 AttR, AWAH T7 BaFRI54% IRES primers (3£ 2.3) , &id PCR
P HEIR1EHH IRES 9 vspl0 sORF & tE 2K /F 5. [EFT, LA NIRES primers 4514
(¥ 23) , plZT-CS10 ¥EHR, PCR ¥ #HAHH IRES {2 vspl0 sORF &M F7
FIVEAXTHR, % LIk PCR P¥IE MEBGHITHRIMNER, T7 ROIMEREBRWT:

10xT7 RNA Polymerase Buffer Spul
10mM NTP Mix S uL
50 mM DTT SuL
Template DNA 50 ng-1 pg
T7 RNA Polymerase 50 units
DEPC 7K4h £ 50 uL

37°CHEE 3h, RMEZH/E, A 2UDNasel, 37°CH¢E 15 min, Z/FiBdE.

FFELLL RNA, SBIF:

(1) F DEPC /K#& E—H R RFME 150 pL;

(2) A 75 uL BIEAGFD 75 wL KR, BHESE, 0°CEE 10 min;

(3) 12000 r/min B> 10 min (4C) , RN EFEEFHE;

(4) fnA 800 pL NEE, -80°CH#E 1 h;

(5) 4°C, 12000 r/min B0 15 min, F EiE. MIA 1 mL 75%) Z BB BEVTGE
12000 r/min B.L» Smin (4C) , F_EiE;

(6) YL EEMT/SH 20 uL DEPC /K¥EfE, T-80°CIRTE.

%23 RIMEF A X REA IRES 45549 vspl0 sORF 75 3140

Genes Name Forward primers (5'—3") Reverse p.rimers (5'=3")

IRES primers 'g(\:éTACGACTCACTATAGGAGTACAAAGTTG CTAGCGAAATGGAGCTATATTC

NIRES primers '_}‘é:TACGACTCACTATAGGATGTACGCACCA CTAGCGAAATGGAGCTATATTC

*: B8 T7 BB FFEF.

2.11 pIZT-CS10-sORF-null #o pIZT-LcR-circ] #4k8g#3¢

(1) pIZT-CS10-sORF-null #%: @it T4E TN plZT-CS10 CER =R,
fE pIZT-V5/ His #J kpn I 1 Sac II 7 52 [8]# A\ BmCPV S10 &K F B & % DNA
fIE B KL F vspl0 I SORF /75 A DsRed 7 5IEUR, ¥E pizt-CS10-sORF-null,
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ot BmCPV %53/ vsp10 B4 5 RAEM = BT8R 51
(2) plZT-LeR-circl RIFIEE: &Eid T2 7R S10-circ] #AfH pIZT-LeR (5%
WERAE, AT RIE laccase2 ZEF N EFFFIH plZT-V5/ His #46)  Lac-1
Lac-2 FEBIRI 8], %2 S10-circ]l RIiLE /&K pIZT-LcR-circl
2.12 B4 54t
A TR 45 R I SPSS16.0 AREAT LT3, F4EH GraphPad
Prism8.3 BAH 5 E . B ¥R IEAM, 116 57 LU H AR #E 2 (Means + SD)
TR, GUFSITR AN ARERABIEER RK, SEHERRARREHEZS5T
(one-way ANOVA) . Lla=0.05 Rt Etr#E, P<0.05 INAEFREGITFE L.

3 BRE5H9H

3.1 vspl0 &9 M B 57

181 sORF Finder ¥4 (http://evolver.psc.rikenjp/) TR & I 128, 7£ BmCPV
E N S10 dsRNA (+) B8R 393-572 K] LAGwAD — MR EDR 59 MEE IR E
(7 sSORF, ABFFAA K ERILGH /MK EA vspl0 (B 2.1A) o @id multalin 24

(http://multalin.toulouse.inra.fr/multalin/multalin.html) ST IR R B vspl0 IR

ERFHIEDEMERRYEZ M145KEF (Dendrolimus punctatus CPV, DepuCPV,
DpCPV) % & ZF XA A% AR S (Lymantria dispar CPV, LydiCPV, LdCPV)
BREMKRIERF L HAK%ET (Operophtera brumata CPV, OpbuCPV, ObCPV)
KBAERTHERT (E2.1B) . AUEIESET BmCPV S10 dsRNA 7] LA4wH5 vsp10
MRS,
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BmCPV &RIG/MK vspl0 I8 5E REW L TR T BB R #=

A

B

1 10 20 30 40 50 64 70 79
I + + 1
BnCPY-S10-sORF  HYAPSKMLKYTHSLYL TSIYNGL THOKOPELSTARLRETEKSLYTVITLNYPHNIAPFR

DpCPV~510~s0RF  HYAPSRULKVTRSLOPHITCSGL THEROPEL STARLSGHEKSLATVITSNYPTSTIOFRSLL YRCIRTHHHT TSDOHTT

LICPY-S10-s0RF HCAPSRELKITRSLOPHITUSGL THGRQPELSIARLSGHEKSLAIVITSNYPTSTIRFRSLLYACIRTHHHTTSDQHTT
OpbuCPV=-510-s0RF HCIPSRERRYIPSPSPRITFSGLINGKRLYLSIARF TLHERLLDTVTISSCINSTIUSPYLSAYCIRILLPTHLPRRITY
Consensus HyaPSrilkiT.S1.p.it,sGltlbkgpel SiBR1, .nEkst . tVitsnygpnsti.fr. 1. . .cir....b......L

A 2.1 vspl0 ¥4 H15 & F 547
A, BmCPV A F 48 dsRNA S10 E444) 393-572 nt ( GenBank: KR704196.1 ) %4544 vsp10 44 &
7. B, BmCPV. BEWERFAA $ kA& (DpCPV) . #HMAA S AR E (LICPV)
Fo X R BFH S AkAE (OpbuCPV) F vspl0 69 8 £ B 7 tbst,

Figure 2.1 Bioinformatics analysis of vsp10
A, The sequence of vsp10 encoded by 393-572 nt (GenBank: KR704196.1) of S10 positive strand of
BmCPV genome dsRNA. B, Amino acid sequence alignment of vsp10 in BmCPV, DpCPV, LdCPV
and OpbuCPV.

3.2 vspl0 44K 64 416 B 4 BmCPV B $#9 K& P M dhm)

AT RN BmCPV BRI E B F AN # vspl 0 FESE, HEBIT T vspl0
LRI H % LI ERTHA{R /) pET28-S10-sORF & pET28a(+) L&A H BL21,
£ 1mol/LIPTG £ 37C#ER 6 h /G, WERESRIEMES (FFHF 6xHis #5735) i#
1T SDS-PAGE A% LT R G E RKITE 10~15kD ZAIFEEZERT (H22A),
TEFETESHBABEREIIET . F 6xHis $145i#1T Western blotting il ,
RIFEL 13 kD AW B REET, SBRSTE B KY vspl0 BERIIE
i (E22B) . BiESREIHEBEELELS Ni-NTA BIREE R, AARK
FE BTk nak e i S AT S B o KF R AL RO AT SDS-PAGE HHE BRI AE RKI,
L VR B VR R BKMEIR BE A 100 200 F1 300 mmol/L A Bef ik R AE (F22C) . %
GUEHNEASFURIERNRE, ®EIR4FABFRENLE. BT Western
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y ot BmCPV i5/Mk vsp10 B 5E REEAT S MTIBFT S
blotting £l & FREFUA IR, KL TEDUARH BT 1:1000 B AT LU B4+
SME&W, MEREE 6xHis FUARNBIK&HH L, RAGER—B, KHHE
RRMERL (B 22D, B) . A vspl0 BHLAXTBES BmCPV MR EH P A
ATREMIES, FRERT DA Bl — 47 . {HR7E BmCPV BERMRE + i BN M
vspl0, D FEERTEZIESTRIEN vspl0 BHE, TIRERZFRNEMME vspl0 A
AR BN . ZEE R vspl 0 IFEERBL T WIS IESHE (B 23) .

AT i —HIESE vspl0 FIFFETE, BUBH BmCPV 96 h [ 3 ¥ X & il & A
YA, @i AR A S T BmCPV HIRZE B4R i vspl0 TR, —31
B HIH vspl0 BIEERAT (1:1000) , —HiN HRP #FCHILFERR (1:5000) .
SR EIR, FEEG BmCPV MR & o] I E BN K vep 10 AR B B PRI T,
BEEEREFBHHARCUBEZHZMBEEES (B2.4) .

vsplO

M 10 20 350 100 200 300 400 500 mmol/L

100 200 mmol/L

vspl0

15kD

VR0 o
10kD

B 22 vspl0 3mSR S &
A, pET28-S10sORF /& # £ i4 % & 44 SDS-PAGE #:#], pET28-S10sORF-IPTG: pET28-S10sORF
4L A& A0 IPTG %% pET28 precipitate: pET-28a(+ ) 4L # A IPTG 3% $ 384 5 LT ; pET28
supernatant: pET-28a ( +) 34L& /v IPTG 33 # & L#; pET28-S10sORF precipitate:
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BmCPV S/ vsp10 4 EREM TR KIS BFF Hox
pET28-S10sORF %L & 4 IPTG ¥ #8# /& /LiE ; pET28-S10sORF supernatant: pET28-S10sORF
AL E ho IPTG %5545 L#&. B, pET28-S10sORF /& 4% & & & & ) Western blotting #427),

HERATE., —HARA A5 KRR vspl0 4k (1:1000) F= R B 49 6 x His 34k (1:2000) , =
#A HRP 473264.L 54 & (1:5000) . C, SDS-PAGE # & ILE & b, 10~500: #E
R e S BER (10~500 AR ARG REARA 21 104 20, 50, 100. 200. 300. 400 #= 500 mmol/L ).
D, Western blotting # % & & 4efb. —312 A B %) LR 6§ vspl0 44k (1:1000) F= KR4 6 x

His 304Kk (1:22000) . =47 % HRP 47i249.LF3R (1:5000) .

Figure 2.2 Preparation of vsp10 polyclonal antibody

A, SDS-PAGE  detection of pET28-S10sORF  prokaryotic  expression  protein.
pET28-S10sORF-IPTG: pET28-S10sORF transformed bacteria were not induced by IPTG; pET28
precipitate: pET-28a(+) transformed bacteria plus IPTG induced and then precipitated; pET28
supernatant; pET-28a(+) transformed bacteria plus IPTG induced and disrupted Supernatant;
pET28-S10sORF precipitate: pET28-S10sORF transformed bacteria plus IPTG induces and then
precipitates; pET28-S10sORF supematant: pET28-S10sORF transformed bacteria plus IPTG
induces the supernatant after disruption. B, Western blotting detection of pET28-S10sORF
prokaryotic expression protein. The swimming lane is the same as the previous figure. The primary
antibody was a homemade mouse vspl0 antibody (1:1000) and a mouse 6 x His antibody (1:2000),
and the secondary antibody was HRP conjugated goat anti-mouse IgG (1:5000). C, SDS-PAGE
detection gradient elution protein purification. 10~500: Gradient concentration imidazole eluent
(10~500 represents the concentration in order: 10, 20, 50, 100, 200, 300, 400 and 500 mmol/L). D,
Western blotting detects protein purification. The primary antibody was a homemade vspl0 antibody
(1:1000) and a mouse 6 * His antibody (mouse, 1:2000), and the secondary antibody was HRP
conjugated goat anti-mouse IgG (1:5000).

M con vsplO CPV

A 2.3 Western Blot B3E vspl10 #) 4 /&
con: EFRETMES (MM ); vspl0: BALAEF ALY vspl0 FE (FaMxTE); CPV:
BmCPV & EHEETHEG. —RA A4 KBe) vspl0 AR (1:1000) , =324 HRP 47iTy
LFRR (1:5000) . BAKE RS 6 EHFH 40 ng.
Figure 2.3 Western Blot verifies the existence of S10-sORF
con: normal silkworm midgut protein (negative control); vspl0Q: prokaryotically induced vspl0
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Bo% BmCPV RES/MEK vsp10 F) 38 58 RAEW T MITHRERE ST
protein (positive control); CPV: BmCPV-infected silkworm midgut protein. The primary antibody

were homemade mouse-derived vspl10 antibody (1:1000), and the secondary antibody was HRP
conjugated goat anti-mouse IgG (1:5000). The amount of protein loaded in each lane is 40 pg.

» 100 x 200 x 400

con

BmCPV

E 24 z&mm‘*m BmCPV ﬁ,kéﬁgé\#%#éﬁ \SplO §é1

)R S Bty 7 ik st B RERBF BmCPV 96 h 49 3 - RE T Mmit F 64 vspl0 T @ 94
EAKF RN, FEERK vspl0 Fh, BERA@IEHE, A, B. C, FBRHYEFEEY
M (con). X KAEE 2 %14 100. 200 # 300 4&. D. E. F, BmCPV & $ ¢4 £ &4+ % (BmCPV ).
K AEEA ) 100, 200 F= 300 45

Figure 2.4 Inmunohistochemical detection of vsp10 protein in the midgut of BmCPV-infected
sitkworm
Immunochistochemistry was used to determine the expression levels of vspl0 protein in the
enterocytes of normal silkworm or third instar silkworm infected with BmCPV for 96 h, with brown
yellow representing the vsp10 protein and blue representing the nucleus. A, B, C: control normal
silkworm midgut (con). The magnifications are 100, 200 and 300 times respectively. D, E, F: the
midgut of BmCPV-infected silkworm (BmCPV). The magnifications are 100, 200 and 300 times

respectively.

3.3 vspl0 /£ BmCPV 2 % 64 fm e ¥ ¢4 F 45

FEHL RS vspl0 FITETESS, BB vspl0 2 BB RPLIE T 48 58 Y 7 i3 il
T B4 BmCPV 48 h [ R T OP S EE 5 MR BmN # vspl0 fIRZAEN. ERE

7N, TEBEE BmCPV ) BmN ZHA o] UG B R vspl0 MG R NHES,
KBS ER vspl0 FET MM F, MAEIER K BmN AP HRMERRKILE

i
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BmCPV SE3/MEK vspl0 B4 5 R AW TP BITH SRR 5% B

5 (H25) . ABERAEESRBHNGER B, H—PIELT vspl0 HIfFHE

Merge

con

BmCPV

25 £ZXARR BmCPV AL EEFHP L vspl0 T4
BmN @it (1x10*) B % BmCPV 48 h B #t/T4mfle & K A F I, FvAE® BmN 2@ (1<10%)
Hat B, —IARM 1:10 AFEE) vspl0 4k, Z4RARA 1:50 #AFag FITC ARiz ey £ AMRIK (]
&), @mieinA 1:1000 ##4) DAPI #& (Ké&). A. B. C, £E¥ BmN @i, D. E. F,
BmCPV ZZtH] BmN e

Figure 2.5 Immunofluorescence detection of vsp10 protein in the midgut of BmCPV-infected
silkworm
BmN cells (1x10%) were infected with BmCPV for 48 h after cell immunofluorescence experiments,
and normal BmN cells (1x10%) were used as control. The primary antibody uses a 1:10 dilution of
vspl0 antibody, the second antibody uses a 1:50 dilution of FITC conjugated goat anti-mouse
antibody (green), and the nucleus is stained with a 1:1000 dilution of DAPI (blue). A, B, C: normal
BmN cells. D, E, F: BmN cells infected with BmCPV.

3.4 BmCPV S10 £/ RNA X KT %45 vspl0

T BB GRS vspl0 B/NFFRURBRAE R LR B R A RN E A FEKINATT
%, BEILHETERZHERERFWTH BnCPV S10 58 8 7 5l K R A
pIZT-CS10 #F vspl0 [ sORF F5F 5| LA R A E B ER DsRed FFIEUR, HH&
FrH BB BRI & A pIZT-CS10-sORF-null (B 2.6 A), ¥ 2 pg pIZT-CS10-sORF-null
B pIZT-V5/ His AR5 I X BOVE Atk BmN, 48h 5, ATUUEFIERIEE
MBETURIERERINNARS KB ERN (pIZT-VS/ His #H GFP £EF) ,
B R A G plZT-CS10-sORF-null HIER 40 nT AR ER B4 (oK, T ZERT R4
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- BmCPV B3/ vsp10 RIS ERAEMTFHTIRT R
R E MBI ERAES KA, U8 DsRed EEBRINFEE (B 2.7), Bl vspl0
ff) SORF L ] fe777EBE3h sORF 3k ek vsp10 B EARN Ve ol . 3658 Yehian
B £E )5, @i Western blotting Ha il &30 R H 7E 4 plZT-CS10-sORF-null #1412
EEPA LA DsRed H, MEFKL: T plZT-CS10 B plZT-V5/ His F4H
FIEERMEFERESS (B26B) . ERERHFE—DRE, plZT-CS10 LB
5= 4 vspl0,

A B

DsRed

o-tubulin

B 2.6 plZT-CS10-sORF-null 4% % & DsRed
A, pIZT-CS10-sORF-null EL R METEH ., B LE R ELEF ik ARINE R4 DsRed
5| &3 pIZT-CS10 _E vspl0 49 S10-sORF X %, # R E 4049 plZT-CS10-sORF-null. B, BmN
fmpe, (1x108) # 3 2 pg #9 plZT-CS10-sORF-null, 48h /&, R MmILE %4, A DsRed #ik
(%R, 1:2000) #47 Western blotting X%, M A %o-wbulin ( &%, 1:2000) , —3i% HRP
#7089 b F 4R AR (1:5000) . #id pIZT-CS10. pIZT-V5/ His #= pIZT-CS10-sORF-null %~ 5!
# 4m 4% 3 pIZT-CS10. pIZT-VS/ His #2 pIZT-CS10-sORF-null A #2 , HA ki 69 LHE 4 40 pg.

Figure 2.6 plZT-CS10-sORF-null can encode DsRed
A, schematic diagram of pIZT-CS10-sORF-null recombinant plasmid construction. The S10-sORF
region of vspl0 on pIZT-CS10 was replaced with the DsRed sequence synthesized in vitro by the
method of homologous recombination to form the recombinant pIZT-CS10-sORF-null. B, BmN celis
(1x10%) were transfected with 2 pg of pIZT-CS10-sORF-null, 48 hours later, total cell protein was
extracted, and Western blotting experiment was performed with DsRed antibody (rabbit, 1:2000), the
internal reference was o-tubulin (mouse, 1:2000), the secondary antibody is HRP conjugated goat
antj-rabbit 1gG (1:5000). Lanes plZT-CS10, plZT-V5/His, and plZT-CS10-sORF-null are cells
transfected with pIZT-CS10, pIZT-V5/His, and pIZT-CS10-sORF-null plasmids, respectively. The

loading amount of each lane is 40 ug.
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BmCPV $RE /M vspl0 B E R AR TR HITHERF ST

pIZT-V5: His

pIZT-CS10-sORF-null

B 2.7 pIZT-CS10-sORF-null /{1t & & & 4 & K443
BmN #@f, (1x10%) 4 1454 0.5 pg ) plZT-V5/ His #2 plZT-CS10-sORF-null, 48 h /&, 4%
$# % plZT-CS10-sORF-null #) 4 iR B4 &, K K. 4 &3045 25 DsRed RIXB LT B IR A,
%% & A4 F pIZT-V5/ His # pIZT-CS10-sORF-null #9fa i mp,. A. B. C, %% pIZT-V5/ His
thmpe. D. E. F, % % plZT-CS10-sORF-null & 4m 2.

Figure 2.7 Fluorescence detection after overexpression of the pIZT-CS10-sORF-null plasmid
BmN cells (1x10*) were transfected with 0.5 pg of pIZT-V5/His and pIZT-CS10-sORF-null. After
48 h, red fluorescence was observed in some cells transfected with plZT-CS10-sORF-null. The red
part is the fluorescence after DsRed expression, and the green part is the positive cells transfected
with pIZT-V5/His and plZT-CS10-sORF-null. A, B, C: cells transfected with pIZT-V5/His. D, E, F:
cells transfected with pIZT-CS10-sORF-null.

A7 % iE BmCPV S10 dsRNA &t R A% vspl0 (IR REME, A IRESite
(http://iresite.org/) %t S10 B IE4E E#Y IRES 7 AT, Z&RER, BmCPV
S10 dsRNA F4 3 MXIBHFFIT LLS 2 4149 IRES FFHIILER (F24) ., FHBE
—N IRES i S 7E vspl0 ZREZFHIM L3 (B 2.8A) , WHZM SBARIEER S10
dsRNA L FARE vspl0 KL EREfF. N THWIEZ IRES AR EAR Al
B HA T7 B3 FH 5 Y8 X B 52 50 25 IRES 47 &, F B vsp10 [ sORF
BRI A R sk (3L 2.3) , BERITAIIMNERRBLEM RNA, &
2 M RNA ¥ 4vid BmN 408, 48 h GIREVAMESER, HRW vspl0 FIRIE. 4
B8R, BT HRT IRES 7 58 RNA MIXT B4, L34 IRES AL A8 RNA
Map s, vspl0 IREEE S, RHZIRES REM, H vspl0o BAJAeRET
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% BmCPV SH/MK vsp10 (9958 R AW T B THBEHT 5%
HZME RNAFEXAE (B28B) .

4 2.4 BmCPV S10 dsRNA 4 f IRES
Table2.4 The internal ribosome entry sites of BmCPV S10 dsRNA

# Position* Sequence

1 219-236 gcgtttcagagacattca
2 571-586 agcagtaagtggtgta

3 740-751 gatattaacaat

*, A BmCPV S10dsRNAS'3% A4 “1” {28, #& % AL B %55 % &3 BmCPV S10 dsRNA
o A% S B B AT HE A

A IRES primers coocd o
A——— R ——— NIRES primers - sm—
NiRES Reverse primers
forward primer
i Apoe—
219-236 nt 393-572 nt 571-582 nt 740-751 nt

5160 plus s

IRES 5 =

a-tubulin

vsplO

Relative quantity of vsp10

IRES+ IRES-

A 2.8 43-F S10 dsRNA #] 219-236 nt R X&) IRES T &3 vspl0 &4 &5i%
A, MR E R REE IRES 12,55 %A vspl0 sORF & 5443 43k it £ 5% B . B, BmN &/t
(1x108) % % 50 pmol/L i# % H Ri% £ IRES 15,55 LB A vspl0 A 5] 644K 5142 R 6§ RNA,
48h Bl Empa & da, A vsplodidk (AR, 1:1000) 347 Western blotting 5238 ( £7)) ,
Pha-tubulin ( Ri&, 1:22000) AH A K. HF7]H vspl0 ZF M REIHRSMLER. (*p<0.05, %
¥¥ % 3k, Errorbars, n=3) .

Figure 2.8 An IRES site located in the 219-236 nt region of S10 dsRNA can initiate translation of
vspl0
A, Diagram of primer design strategy for cloning encompassing or not the IRES site and with the

vsp10 sORF sequence. B, BmN cells (1x10%) were transfected with 50 pmol/L in vitro transcribed
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BmCPV #RE/MK vsp10 B3 %€ REEW T KIZHREHH ST P -

RNA covering or not covering the IRES site and with vspl0 sequence. After 48 hours, the total cell

protein was collected and the vsplO antibody was used (mouse, 1:1000) for Western blotting
experiment (left column), with a-tubulin (mouse, 1:2000) as the internal control. The right column

shows the gray-scale scanning analysis results of vsp10 bands (¥*P<0.05, Error bars, n=3).

3.5 vspl0 T 4557 4F &9 circRNA %5

BTERRIBT A A, FATEE FHEENF K BmCPV S10 dsRNA /) 324-856 nt
X388 LAF= 4 circRNA, 3 B. circRNA _E& T vspl0 #] sORF F%. HT circRNA
AR FEMIERBATAEREED, FHREIIHEN vspl0 1A EEH circRNA 475,
Bk, HHAE circRNA FISREDET RS, B %% circRNA #7177 %52, RIE vspl0 1Y
sORF FHIMAMBRMNAXFE R R IT T XA I (divergent primers F:
ATATAGCTCCATTTCGCTAG F1 R: CATTTTGATGGTGCGTACAT) , 7L f# circRNA
Ik (back-spliced junction) 7% (B 2.9A) . BURS BmCPV M FEEH B H
$RELE RNA, A RNase R ZBRZ&M RNA EREF MR cDNA, £J5H circRNA H
RKELS| 917 R 1 PCR ¥, # PCR F=¥)2 I fevg i ik, &R E~EF%KH
& (E29B) , BEEWEMXFETREWSEME#H pMD19-T £k b, &
it Sanger MFEE, ER BB KBS T BRI TH A circRNA FEEM S (B
29C) , RAMEFEM circRNA, 75K K3 (533 bp, 324-856 nt) dF& A
S10-circl, ¥/NER (327 bp, 325-651 nt) #5424 S10-circ7. AT HEEE S10-circl AN
S10-circ7 fIFFEESLAL R B T PCR 3RAF R HEVER EH ™Y, 7 S10-circl
1 S10-circ7 H)EF#E L (split junction) A7 B Wit T HAMEIF LA B EE DNA 54T,
iB3iT Northern blotting F AR A, 7 BmCPV B X EZFHH RNA H A+
I ME) T HEAFF RNA 5 FHRFEEGES, MEEFEREDBEA P RS
S10-circl 1 S10-circ7 HAFE (B 2.10A) , LRERRBE BmCPV BREMRE
o B 4 i R A7 7E S10-cire1 F1 S10-circ7.,
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—% BmCPV ZR88/Mk vsp10 K152 RER TP THEERF 5

Junction site

Divergent primers

ATG TAA

Junction site

Junction site

S00bp £

250bp
e 55 U 160 ke

100bp |

B 2.9 BmCPV S10 dsRNA T4 & 4 circRNA

A, K BmCPV S10 dsRNA _L circRNA #3845 5493|4383 K568 . B, 423& % BmCPV
8 R %EF % RNA, A RNase R BEB 10L& M RNA 2F 5 K3t T & cDNA, AL #3#st
circRNA 4k #47 PCR ¥ 38 49 =4 &k B . kil M: DNA marker; #if 1: £ #3141 PCR *
. C, B BHFFHEF FARE 4 S10-circl F= S10-circ7 #9483k F 5| 49 Sanger M4 .

Figure 2.9 BmCPV S10 dsRNA can produce circRNA
A, The strategy map of primer design for cloning circRNA junction site on BmCPV S§10 dsRNA. B,
The total RNA was extracted from the midgut of Bombyx mori infected with BmCPV. The linear
RNA was digested by RNase R and then reverse transcribed into cDNA. The electrophoretic map of
the product was amplified by PCR using divergent primers. C, Sanger sequencing results of
S10-circl and S10-circ7 junction site sequences detected in the specific band of Fig. B.

A B P

£ %{;
%SlO—circl - Junction site
BmCPV = — M %,
500bp
S10-circl
58s
250bp
S10-cire7
5.8s

B 2.10 S10-circl #= S10-circ7 #) Northern blotting 34 & & 1% # 4K & #y 3
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£ S10-circl #= S10-circ7 #4 junction site &bkt 7 AW F 471049 %4 DNA 484+, A, Northern
blotting #4E. #RI BmCPV A& AR RH EF ¢ SHEE T He) % RNA, FHRAHEZ DNA
Fa skt RNA 75 %5, 12 £ %% 1729384147 Northem blotting 34E, 4%/ 5.8 SIRNA
AN A, B, plZT-LeR-circl ARXE R4 M-FTEBH., @it £ 44 S10-circl I 42
PIZT-LcR ( FEEHRA, AT RI% laccase2 AR A4 -F 4 7|44 plZT-V5/ His H4K) # Lac-1
#= Lac-2 A5 864 F 14, #3& S10-circl KX H 4K plZT-LeR-circl. ¥ &K K S10-circl 53], &
& Lac-1 #= Lac-2 4 R %% laccase2 N&F 47|

Fig. 2.10 Northern blotting validation of S10-circl and S10-circ7 and construction of expression
vector
Biotin labeled single stranded DNA probes were designed at junction sites of S10-circl and
S10-circ7. A, Northern blotting verification. Total RNA was extracted from the midgut of five-instar
Bombyx mori infected with BmCPV or normal. After removing the contamination of genomic DNA
and linear RNA, biotin labeled probe was used for Northern blotting verification, and 5.8 S rRNA
was used as internal reference. B, Schematic representation of the structure of the pIZT-LcR-circl
expression vector. Purple represents S10-circl sequence, gray Lac-1 and Lac-2 are laccase2 introns

of Drosophila melanogaster.

% 2.5 siRNA A7
Genes Name Sense (5°—3") Anti-sense  (5°—3")
circl-siRNA-1 CUUCGGAUAGGGUGACGCUC GAGCGUCACCCUAUCCGAAG
circ1-siRNA-2 GGUGUACACAAGAACCCAUTT AUGGGUUCUUGUGUACACCTT
linear-siRNA GGGUUUAGGGCGUGGCAAATT UUUGCCACGCCCUAAACCCTT
Control-siRNA UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT

BHF S10-circl 12 FFIHEEET S10-circ7 KIFF, FrLligEH S10-circl i
17 vspl0 SRIRHIIIE . BRI IE T8 T K S10-circ]l HIRIE T cDNA 5146
AL KRR circRNA RIEZFE pIZT-LeR GENT R laccase2 R A ST
5|8 pIZT-VS/ His #4%) &, HE T S10-circ] FIRIEIRAE plZT-LeR-circl (& 2.10
B) , BRZRIABIENERZIH IR 100%H 5K S10-circl B, H 44T LA
KM FRIRFE. I THA vspl0 RIZT circRNA BRE LMD T, HERIT
T 4%t S10-circl #E 7 S ANERH [B] AL & ) siRNA(circ1-siRNA-1 il circl-siRNA-2),
PA K 4 B 4T pIZT-LeR-circl ZRPEHE R A M) siRNA (linear-siRNA) (K 2.5) ,
H A XTI R siRNA 7] LA F BT R % S10-circl 1 pIZT-LeR-circl £ 45F (H
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2.11A) , FHiBiT Western blotting #&l vsp10 FIFRIE/KF. # plZT-LeR-circl 4
7 BmN 20 48 h J5 B4 = siRNAs 4r AlE N, 48 h FIRER4IARE A+ vspl0
BAMREKFE. ERER, FRMHRE S10-circ] X vspl0 & BRI RIEK TR
K, (B2 FHER M circRNA #4147 2 BASh circ]-siRNA-2 SURF 7 M s BE ) 2 PR 55 5%
A linear-siRNA 4038, nJHIEFMEKT vspl0 B9FRIEKFE (B 211B) , X—4R
99 vspl0 AT REFHAEE S10-circl (BY S10-circ7) HIBF=EM, MR TEMLE
P RNA IR A,

A
. S10-circl _ ,
circ1-siRNA-2
,ﬁjﬁ,
B
= 1.5+ mm Circl-siRNA-2
g =3 Cirel-siRNA-1
s B3 Linear-siRNA
B 19 =3 Control-siRNA
g
=
\qplo ; 0.5—‘
. -
. — —— 5 =
a-tubulin r ; ’ S— . ]JSKD = -

B 2.11 vspl0 #RBEZE

A, pIZT-LcR-circl #4k siRNA FHMTEE, REEEEHEHLS T T HeIE 5, REEL
£ 4 circRNA % T3 8 K E42 L circRNA A3-F4912.5. B, BmN @i (1x106)
E6IMPHER20 5, % 2 pg 69 plZT-LcR-circl #H4k 48 h, H 5 % A 5 umol/L #)
linear-siRNA. circl-siRNA-1 #= circ1-siRNA-2 &3 48 h ERBR @it &G, FEAMERMNE
#9 control-siRNA #F8., A vspl0 44k ( &R, 1:1000) #4T Western blotting £ ( £35]) ,
vAa-tubulin ( &8, 1:22000) H AL, 35 514 HRP #RiLed L F4RRR4K (1:5000) . &7
A vspl0 HF AR BEAARHSHER., (*p<0.05, £BEFFZ 2K, Errorbars, n=2) .

Figure 2.11 Identification of the origin of vsp10
A, The schematic diagram of siRNA interference of pIZT-LcR-circl vector. Double orange short line
was the site of linear molecular interference; double green short line was the site of circRNA
junction site interference; double gray short line was the site of circRNA internal interference. B,
BmN cells (1x10%) were cultured in 6-well plates for 24 h, transfected with 2 pg of pIZT-LcR-circ]
vector for 48 h, and then treated with 5 pmol/L linear-siRNA, circ1-siRNA-1 and circ1-siRNA-2 for
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48 h respectively. The total protein was extracted and the same dose of control siRNA was used as
control. vspl0 antibody (mouse, 1:1000) was used for Western blotting (left column). a-tubulin
(mouse, 1:2000) was used as internal reference. The second antibody was HRP conjugated goat
anti-mouse IgG (1:5000). The right column is the result of gray scan analysis of vspl0 band.
(*P<0.05, Error bars, n=2).

3.6 vspl0 89k iAETAR

AT #E BmCPV IR KIS vspl 0 RIEKFRIMHME, #H BmCPV BB
BmN 40, #4351 F 0h. 12h, 24 h, 48h. 72h. 96 h BT4REN4HME S RNA 5
F, #RJ5i83E Western blotting 1 qRT-PCR &l & 1A K H. vspl0 FHHF S10
FHERIEKF. ERER, BHERERLNEMEMN, HE S10 ZEMREKT
M 12 h FHEERSEFE (B 12A) , vspl0 FILRHEEA RNA x4 S10 2 F B RN
Z AR ELANRIEKFHBENEZES EAMES (B 12B) , ZEFENREEAES
— 3. G EERRY, vspl0 MIREKTE BmCPV HE FI 5 2 EHX.

A B
25000 =i, Bl
20000 o
Oh 12h 24h 48h 72h 96h £ 15000 )/,/'/
. < = 1 e
¢-tubulin {ﬁ-“m“— I S5kD z u:::zg o
T soor ,
polyhedrin z
T 2504 P
vsplO s A
A
0 T T
A ‘el b N »

A 12 BmCPVSI0 XE. 3 A&EGH vspl0 i iintAn
BmN 08 (1x109) 553U 384 24 h &, A SuL BmCPV #A&4F (MOI=2) £ %] & % 0.
12.24. 48, 72. 96 h ERIXLRNA &=L & & . A, 2512 A vspl0 4k ( B #l4L4k, KR 1:1000)
Fo % AHRZQRIK (ZREHE, £& 1:1000) 47 Western blotting 5% 3, »Aa-tubulin ( & &,
1:5000) 4 A A&, =404 HRP 4Ritt. L4 834K (1:5000 ) AN KA EE LHEE 4 40 pg.
B, ifiit qQRT-PCR #:l /& S10 X B ey R A KF,
Fig. 12 Expression phase of S10 gene, polyhedrin and vsp10 of BnCPV

BmN cells (1x10%) were cultured in six well plates for 24 h, and then infected with 5 pL BmCPV
virus particles (MOI=2) for 0, 12, 24, 48, 72 and 96 h, respectively. A, vspl0 antibody (self-made
antibody, mouse, 1:1000) and polyhedrin antibody (prepared in laboratory, mouse, 1:1000) were

used for Western blotting. a-tubulin (mouse, 1:5000) was used as internal reference, and the second

antibody was HRP conjugated goat anti-mouse IgG (1:5000). The protein loading amount of each
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swimming lane was 40 ug. B, The expression level of S10 gene was detected by gRT-PCR.

4 i1it

Hal, FERZABMEZAET R PMEHAEHE —LBRE, HE2W TRER
R/ NIRRT AR IHIR D . B SE7E— R 5 RNA F1 DNA REF L 2RI/ ML R —3K
EREEEA!Y, FEERSS5EMREREERE, SERENHEN. ZRAR
#l. WENTHAEIBRRSSE. PRABRERIEH M EE (AM2) , B
AUERMERE FRE, MSRSHANR, IRERREREED N, 55—
KA T P RILH/INK B BRI BEHE LB sORF 4wfi% (WORF) , H A LLIEYY ORF
FiEE. EAEHRASE (human cytomegalovirus, HCMV) &, %% UL4 &H
HE® 45 uORF BRI A0, BT LRWF 6 SEP 4t BF —LHMA
&M TFHMEMIERNTHRENRE SEP. AFXEREZAMEHE (BmCPV)
F1, H dsRNA S5 BB LB AF 72—~/ DRI T U EEAE (S5-SORF),  FF B AT LABH %
—> 27aa B/PRK, Z/MNKET LA R R S IR, ZEARF TS, BmCPV S10
F B IE B XTI T SREEAK vspl0 HI/NEIFFRURIERAE, 4 59 MEEMKRE.
B3t B fil ik 47 Western blotting 528 5% )% & e Z 4H AL L 58 &K I vsp10 7£E BmCPV
BEMBEA P ESLAFE, He MR . B R vspl0 51 BmCPV 7%= 4,
FHIETE FAMMR R RIEER

B FEY, 7£ mRNA # S'UTR 2% 3'UTR. mRNA K CDS FHIHNRERE
B, LUK 9E9RAS RNA (neRNA) K& FHEFRAD (BF IncRNA. circRNA.
FF B R AR LR #RI T AIERE sORFIS 32, 4T BI#A vspl0 HIK
¥, FAIH DsRed ZFE &L pIZT-CS10 F1#] vspl0 ] SORF, 7EFE 440 i b o] A 82
B4 B9 Y6 AT LUBIT Western blotting #2483k DsRed H4F R &, EHE
ZmE3 vspl0 BY/NFFBURBLAE LB E RSN B B BRI L R o

AR RIN vspl0 WRES ZAKEAILA —NMEFA, Bl vspl0 Y sORF
FEZ R ORF K (8], [HIHERIFE vspl0 FRA3 55 B _ B3 o] G777 3 S LR =R
YER . BT IRESite 34 (http://iresite.org/) XF S10 Fr BRIEEEHEITTM, F7E
vsp10 ) sORF B L8 iA 2] — 4™ IRES L 5, Ktk vsp10 AT RE R8I 3 L i##Y IRES
fr A BEEMEA mRNA K R T 8.

P EB A% FE 4453 N & (Internal ribosome entry site, IRES) FI77E 7] LA#E 2 A i
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(B R K # T mRNA SURBIIE 7451, A BN mRNA K EEGERIF. &
¥], TEFLREREMLM mRNA FFFIP RO T XL IRES 75, BRI S8
BAIR, MEAFET SHEIIE TR 408 BEh TR ERGHE T H#THRE.
B, 40S /PMEEETH#ES IRES iF44E, B L7 mRNA ) 5'UTR 44
MRIBHERZ IRES, #EAEH IRES #7 mRNAB 4, HEHARY, H40Ma TR
BeRASET, 2381 IRES B ahBIEEERE, USRS ARG, Ik
o REEAERY, EXEER TERNEART RN ERFARENBEZSET
KRR R EEP, FEEXREE IRES AL S AR, M E ST T 3k,
LAIRES L 5/ S BRI E RN THIT RNA R E I BHERNEERRZ —.
#ln, Kunio Kikuchi Zifid i e BREF RS BED T B LS IRES &1
HI-IV B RNA &k, 3 B HAESME R IR 6] IRES IKBPEEI I, £ HCV 3%
FEE FRIK, BBIXTRBRIBIEES 2.0, ARFFTEITR#H 1% [RES & vspl0
SORF HIFFFIASMEE TS E et A, R U0M1% IRES RLATFTERT, (ANt FALE
¥ RNA 7] LABHTE vspl0. LIRZERATAN, FET vspl0 B sORF LiH#H IRES 7 =
BAEM, FERTLUSS) vspl0 BIBNFE. FIHREN vspl0 MENRRR T B TN
%, tWATCAH IRES LS & . BB FEMN S8, BT vspl0 SEAKELHA
— N, BIRHLE T LSRR RNEEFS 71783 B IRES LS/ 28,
vspl0 FIERIR AT DAMZR 4 RNA (B AEER) BRAKFERLE.
IERE T REH, HWFO LA circRNA, H circRNA 7] LURE/Mik. B,
AFLSARE R BT (HPVs) 7 L= — T4 circE7 B34 RNA, H circE7 AT B
Bi¥ E7 B ER; RERMEBIE circE7 WK E7 BEBKF, s EaREk.
X gk RR AR EMITN circRNA REGmSHM /NIRRT EM¥TIEE, 5 HPV K
FUBENRERR, N HPV BRI AISE I R A B3 F IR 6 7 3T H0IEE
@1, FEFGRMFA RS, BITBTRBENFHEAKIN, BmCPV S10 BRHIIE X8
EFAEREEE vspl0 B sORF I circRNA, K L EATHER vspl0 AT BESRIE T S10
dsRNA (+) EF4 1 circRNA. 3833 & A PCR. Sanger ll /7 #1 Northern blotting
BONVEEE THANEE vspl0 B sORF K circRNA, S10-circl H1 S10-circ7. HF
S10-circl KA FEB KB BET S10-circ7 M£2F57], BRITERFEMATRATER
S10-circl HATERK. ERLEWHAT, BT HIXTHE R pIZT-LeR-circ] RiBH A&

47



et BmCPV $i/MBk vspl0 4S5 RAEMT: F MHBRFF O
Ja P4/ S10-circ]l 1 pIZT-LeR-circl £t FHET T, &R ERTH S10-circl
Xt vspl0 FIREEJLFERE W, HETH plZT-LeR-circl £k F 418 vspl0 Y
RIGEHEREM. BHILHERN vspl0 AT GERIE T B B 2R RNA 33 41 3k B
S10-circl 4wig.,

AT HHR vspl0 HIRIAE S BmCPV HIE HI RIS, &8It qPCR I T
vspl0 fIRIXHE, SRR vspl0 HFRIAKT 5 BmCPV KIIEHE/K T 2 IEAX,
ST BAHER vsp10 HITHRES BmCPV HIE A ] B R EE A G, AR T —
B %t vspl0 THAEMIBE IR T B, I8 BmCPV HI <% I 1A 324557 A48 A A0
JiH

5 &t

Xt vspl0 HIFFAERSRIRBEAT N, IESE T vspl0 RIFFZEFF ELHEM vsp10 KUET
FRE &R A RNA KA, vspl0 F3RIEKF 5 BmCPV BIHEFEK PR,

B3 30k

[1] Graham R 1, Rao S, Possee R D, et al. Detection and characterisation of three novel
species of reovirus (Reoviridae), isolated from geographically separate populations
of the winter moth Operophtera brumata (Lepidoptera: Geometridae) on Orkney [J].
2006, 91(2): 79-87.

(2] &4 BmCPV XAREA W HAEZATXERREALT 4 FAHME D]
7 M K, 2014.

[3] Ping W, Han S, Chen T, et al. Involvement of MicroRNAs in Infection of
Silkworm with Bombyx mori Cytoplasmic Polyhedrosis Virus (BmCPV) [J]. 2013,
8(7): €68209.

[4] Hagiwara K, Rao S, Scott S W, et al. Nucleotide sequences of segments 1, 3 and 4
of the genome of Bombyx mori cypovirus 1 encoding putative capsid proteins VP1,
VP3 and VP4, respectively [J]. 2002, 83(Pt 6): 1477-1482.

[5] Hagiwara K, Matsumoto T. Nucleotide sequences of genome segments 6 and 7 of
Bombyx mori cypovirus 1, encoding the viral structural proteins V4 and V5,
respectively [J]. 2000, 81(Pt 4): 1143-1147.

[6] Cao G, Meng X, Xue R, et al. Characterization of the complete genome segments

48



BmCPV $R55/MK vsp10 B35 REW T F M B K B
from BmCPV-SZ, a novel Bombyx mori cypovirus 1 isolate [J]. 2012, 58(7):
872-883.

[7] Hagiwara K, Tomita M, Nakai K, et al. Determination of the Nucleotide Sequence

ofBombyx mori Cytoplasmic Polyhedrosis Virus Segment 9 and Its Expression in
BmN4 Cells [J]. 1998.

[8] Hagiwara K, Kobayashi J, Tomita M, et al. Nucleotide sequence of genome
segment 5 from Bombyx mori cypovirus 1 [J]. 2001, 146(1): 181-187.

[9] Zhao S L, Liang C Y, Hong J J, et al. Molecular characterization of segments 7-10
of Dendrolimus punctatus cytoplasmic polyhedrosis virus provides the complete
genome [J]. 2003, 94(1): 17-23.

[10] Pauli, Andrea, Norris, et al. Toddler: An Embryonic Signal That Promotes Cell
Movement via Apelin Receptors [J]. 2014.

[11] Magny E G, Pueyo J I, Pearl F, et al. Conserved regulation of cardiac calcium
uptake by peptides encoded in small open reading frames [J]. 2013, 341(6150):
1116-1120.

[12] Kondo T, Plaza S, Zanet J, et al. Small Peptides Switch the Transcriptional Activity
of Shavenbaby During Drosophila Embryogenesis [J]. 2010, 329(5989): 336-339.

[13] Galindo M I, Pueyo J I, Fouix S, et al. Peptides Encoded by Short ORFs Control
Development and Define a New Eukaryotic Gene Family [J]. 2007, 5(5): €106.

[14] Maria E, Sousa, Michael H, et al. Micropeptide [J]. 2018, 14(12).

[15] Andrews S J, Rothnagel J A. Emerging evidence for functional peptides encoded
by short open reading frames [J]. 2014, 15(3): 193-204.

[16] Calvo S E, Pagliarini D J, Mootha V K. Upstream open reading frames cause
widespread reduction of protein expression and are polymorphic among humans
[J]. 2009, 106(18): 7507-7512.

[17] Ladoukakis E, Pereira V, Magny E G, et al. Hundreds of putatively functional
small open reading frames in Drosophila [J]. 2011, 12(11): R118.

[18] Law G L, Raney A, Heusner C, et al. Polyamine Regulation of Ribosome Pausing
at the Upstream Open Reading Frame of S-Adenosylmethionine Decarboxylase [J].
2001, 276(41): 38036-38043.

[19] Wang R, Braughton K R, Kretschmer D, et al. Identification of novel cytolytic
peptides as key virulence determinants for community-associated MRSA [J]. 2007,
13(12): 1510-1514.

49



- fah BmCPV SRE/MEK vsp10 RIERE REMTFHTHRTIR

[20] Hemm M R, Paul B J, Miranda-Rios J, et al. Small Stress Response Proteins in
Escherichia coli: Proteins Missed by Classical Proteomic Studies [J]. 2010, 192(1):
46-58.

[21] Frank M J, Smith L G. A small, novel protein highly conserved in plants and
animals promotes the polarized growth and division of maize leaf epidermal cells
[J]. 2002, 12(10): 849-853.

[22] Zhao ], Lee E E, Kim J, et al. Transforming activity of an oncoprotein-encoding
circular RNA from human papillomavirus [J]. 2019, 10(1).

[23] Hu X, Chen F, Zhu L, et al. Bombyx mori cypovirus encoded small peptide inhibits
viral multiplication [J]. 2019.

[24] Pinto L H, Holsinger L J, Lamb R A. Influenza virus M 2 protein has ion channel
activity [J]. 1992, 69(3): 517-528.

[25] Pinto L H, Lamb R A. The M2 Proton Channels of Influenza A and B Viruses [J].
2006, 281(14): 8997-9000.

[26] Wang J, Pielak R M, Mcclintock M A, et al. Solution structure and functional
analysis of the influenza B proton channel [J]. 2009, 16(12): 1267.

[27] 384 BmBDV. BmCPV K@il 4 F £ 4692 3 R R F Ll K& BmCPV
B A D] M KEF, 2015,

[28] Hanada K, Akiyama K, Sakurai T, et al. sSORF finder: a program package to
identify small open reading frames with high coding potential [J]. 2010(3):
399-400.

[29] Rossman J S, Jing X, Leser G P, et al. Influenza Virus M2 Protein Mediates

- ESCRT-Independent Membrane Scission [1]- 2010, 142(6): 902-913.

[30] Roberts K L, Leser G P, Ma C, et al. The Amphipathic Helix of Influenza A Virus
M2 Protein Is Required for Filamentous Bud Formation and Scission of
Filamentous and Spherical Parﬁcles [J]. 2013, 87(18): 9973-9982.

[31] Degnin C R, Schleiss M R, Cao J, et al. Translational inhibition mediated by a
short upstream open reading frame in the human cytomegalovirus gpUL4 (gp48)
transcript [J]. 1993, 67(9): 5514-5521.

[32] Zhang M, Zhao K, Xu X, et al. A peptide encoded by circular form of LINC-PINT
suppresses oncogenic transcriptional elongation in glioblastoma [J]. 2018, 9(1).

[33] Pelletier J, Sonenberg N. Internal initiation of translation of eukaryotic mRNA

50



BmCPV & /Mk vsp10 B E RERTPHTHEEFH A Bo%

directed by a sequence derived from poliovirus RNA [J]. 1988, 334(6180).
[34] Jang S K, Kréusslich H, Nicklin M J, et al. A segment of the 5' nontranslated

region of encephalomyocarditis virus RNA directs internal entry of ribosomes

during in vitro translation [J]. 1988, 62(8): 2636-2643.

[35] Komar A A, Hatzoglou M. Cellular IRES-mediated translation [J]. 2011, 10(2):
229-240.

[36] Kikuchi K, Umehara T, Fukuda K, et al. A hepatitis C virus (HCV) internal
ribosome entry site (IRES) domain III [J]. 2007.

51



B=#% BmCPV /MK vsp10 BIEE RERTF HThER 5T

E=E  vspl0 REANIA TR

WE: NTHIF vspl0 BITHAE, B 5EM vspl0 X BmCPV B 5 K& 18 EMHEHE
X B AN AT T . 81t QRT-PCR #1 Western blotting K I vsp10 A LA ZE 22
BmCPV K358 & % 8 T %A vsp10 I 3 4 58 & i iU 4E A AL, 83T qRT-PCR
BRI, TR vspl0 ATIRFH MR =M< EH Caspase. Apaf. P53 F Sur2 )
FIEKF, FTEBTIMHIZERE Bel-2 1 RNAi BEE R Bmdre2 FIRIEKTF. K
R4 M R &S R EoR, TRIX vspl0 7T LAHMGHIZERAR 1, (e, #—
3P i8iT Western blotting 1 TUNEL A& &K, i RIX vspl0 v LA 40 g 1 17K F
EF AR IR vspl0 AT DA BSAR R AL A B BELA, I HLB I S % 5 SE 50 R B vspl0
WL AR A b X R vspl0 T SR T S4B SRR
T, B IPERRRIELEEVSIIES T vspl0 EERRIEES, FAFIER
THRATHE<EA PHB2 #H1T/54E. /58 Co-IP MAZEIEAIEEL T vspl0 5
PHB2 MH{E. H— B A KM, M PHB2 EEKIE, vspl0 Xt BmCPV mEM
)RS F M TR EREZ R THISE, R vsplo AT REEIT S5 PHB2
HAEHSRA T A IRER RIS B AT T4 R X EAE vspl 0 FER R BE I FE I
PLE, HnEsT BmCPV Z W HLH W AA EETE.

483F); vspl0. PHB2. TS, ZMitk. BmCPV

iy

1 5]

AT (Apoptosis) , IRFEFEET: (Necroptosis) FIZHAIAET. (Pyroptosis)
TR B R fE A O FE P FE TS (programmed cell death, PCD) I =Ff FEHF A2,
R, STHRATHM A& Z. WERLES] RN TR =R E S5
A AW, WAEEEHER. —HH, BEARETATHERZIREREN
M, NTFEMRERRE. H—FH, —SRENSEISHRATRBRAE
FETFURELL, EXHMELT, BREBRENELY R ENEER SR,
PAF=A4 R M FRUR BT L S BRI R E R 5 B .

AT LA AP ARNESES®EMA, BIAERR (intrinsic pathway)
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AP EE R (extrinsic pathway ) U8, HIFEHE TR EXN R ALK E R R
(mitochondrial pathway ) =& B % Fh4 i I FLBUR B 51 &R, BFEME Ca> @,
AR . DNA it HHEFHRAMARENYNEE. XERFERTESICE
F—ie, S ELRASMEREEM (mitochondrial outer membrane permeabilization,
MOMP) &N, RBHAEER c NI AR FREEBIRFER D, RAFH
BuERYA TR Cinitiator caspases) FIZANBET-E§ (effector caspases) /=4 K FH
JEIHMSET-®). MOMP £ E % B HE4HMEE-2 (B-cell lymphoma-2, Bcl-2) K
Bkl . MESET A F (Bcl-2 interacting mediator of cell death, BIM) #1 BH3
ZMIEAT %S EE (BH3 interacting domain death agonist. BID) {E A M BH3 15
RH, EREHATESEER TS Bel-2 #15<&H X (BCL2 associated X protein,,
BAX) Bt Bcl-2 F¥EHEHF (Bcl-2 homologous antagonist/killer, BAK) $E &4 H
fEM, BB BAX M BAK BUE{LIF BRI N, BIEH BAX 1 BAK A K
R ERE R, IR EmALRRSNE, (23 MOMP B3 0211, SMEMERET
A% A Ah R BRI BORGE I8 ITBUE MBI SR SEREF (tumor necrosis factor, TNF)
KIRMFE T Z 0] DURAI RS RORIE . SE 22 | B ED, IS EE T4
RAARBEEXEE 1-5 MEEEMERSWE. —MEBEEHEM— 1 60-80 aa
FIRRSET- M ), B SARBHISELZBLESHERA T HERES
8 &%) (death-inducing signal complex, DISC) #HTESES, N EHEENATE

SR,

X THERERY, ERBBRLARSBRENRASFARA T TR FAR
REARIEARNEESR, AN ETURAIREENEERN. i,
ZEIFF KR E (hepatitis B virus, HBV) Z#HIH ] LUt HBV 4ei#1/R (HBxAg)
ikt £ TRAIL-R1/DR4, #4558 AKIF4RRH MRARIEEF (TNF) MRETH
B Hig{k (TNF related apoptosis inducing ligand, TRAIL) NS HET. FEEEFE
£ HBV B EE S, HHARMREENAZIRETHRE TS B TR =R
AR RREsN . FiL, HBV WA TG RFEENAEMER X
08, KPR, MR IUR 33 ARE T tRIEE B 0 TRAIL BRR R B 40 i 52 44
DR4 (TRAIL-R1) #1DR5 (TRAIL-R2) HIRERNFH. F2RHMBFET
K ERBRFNEE, FEOCRHERTFRESER I AANEARE. BEXNTE

53



=% BmCPV GiE/Mk vsp10 B 48 E R AW TP B ZhRERR 5
Lo EE, D B R L 40 A A I T W DARS Lk F S RAE T AR B AR E,
HHRFREBE RIS RERY, AT hEE R %ZEM. Fln, HBV &4
EAIBT RS Fas AR ML T 3246 Fas B24A (Fas ligand, FasL) HIRIEIKH
Fas /- S M4IMA TR0, NBIFF 472 (hepatitis C virus, HCV) E2 BB EIE
kBa)BEERAL, HTINPUA T BCL2 FKREBHRIE, IHFWRF Raji ARFMEKA B
WEZHMEX Fas M SHETHAFERR. Fit, EFBERT, 5 FEMHH
ETHREUEEBHRERGE, FETRENEE.

R PR A BE _E B A prohibitin (PHB) 22— MEEMSTFHEAR, AR
A EEEKE. PHB1 H1 PHB2 R4tk PHB &AM A& B FERN LA,
¥ BiX AR B A RKF LR A AR A, LR R B L, 12-16 4~ PHBI
1 PHB2 FIRIE_RIEEE TR — KL 1 MDa IR KA F4M, ZEEYMS
SHBEERARE. KABEE. SEMETR XK.,

A A, TATRIL vspl0 AT LAHIHIRE R K HIETE, ERIX vspl0 ATHRF
16 FHMBIETIKF, vspl0 W LB LKA b, 3B 5 PHB2 fHE(EA. Tit
PHB2 3% 3 BHIF5 vspl0 X B3G5 HHI%I4E AT 4 M TR E A . X4
SRR vspl0 FIBEET 5 PHB2 M EMEE SR T ARG TR ERIETE, AER
EEAMBRPTRFI IR T H MM, 5 BmCPV MIBVRIREL 7RI A

2 M 55E

2.1 EEH#

RNA iso Plus(Total RNA $2BURH )4 TaKaRa 2 5] 7 5 . TransScript® One-Step
gDNA Removal and cDNA Synthesis SuperMix UL 2 DNA Marker ¥Ib R £ RE A F]
F=ih. DNA B EIWIRFIEN Axygen A F]F=fh. RIPA SRRRWE . NP-40 FEH
SDS-PAGE Bt i A #iA 77 & . SDS-PAGE ZJH LREZEMIR (5X) . PMSF. —
PR “HABI. DAPI. Protein A+G Agarose T 5 2 = KR4EH) . TC-100 B
HIEFEM KN Applichem A T 5. R4 IM7E FBS N Biological Industries 2 &
P=iho BEBU#E Roche AR =M. RIZK PHB2 1459 Proteintech A 8]/ fh. %
¥R Cleaved-Caspase 3 U4 Affinity A T =& . # A vspl0 B sORF 4w 751 1)
pIZT-S10-sORF JFiHLF vspl10 A sORF EIEF D ATG T tacge AN taaga ]
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BmCPV 55k vsp10 M52 RAEW = M SHRERAOL =
pIZT-S10-sORF #1235 kL pIZT-S10-sORF™ (A S 16 =R 1.

HAARI RS %

2.2 KA B4

Rl GG .

23 EBF &

2.3.1 T FKIE vspl0 HH%EE VP4 1 VP7 BEF BmCPV vpl ZE /K TR

BmN A8 (1x109) ZENFARFHEFR 24 h J5, 2B 4 pg B pIZT-S10-sORF
B plZT-V5/ His Ak 48 h, #Af5#F 5 uL BmCPV (MOI=2) 48 h, &4, #®
HUE E 1 RNA . A Western blotting #23ll VP4 1 VP7 B H HIRIE K, —Hi K VP4
A VPT7 fiitk (BALHEHE, RIE1: 1000) , —H N HRP FRCHNLEHR R
& (1:5000) , a-tubulin (RRYR, 1:2000) ANZ, BMKERNEDLHEED 50 pg.
B ER 3 K. Western blotting FIS2 185 BIEE — 2 2.3.12 frikitir. A

BmCPV vpl ZH 54 (% 3.1) 3&id real-time PCR M HRIEKF, TIF-44 N
.

2.3.2 qQRT-PCR o #ll 6. 2 38 B& A1 038 BRAH X B R Rk 7K F

BmN 4 (1x108) 2> BI%E 4k 4 ug K pIZT-S10-sORF B plZT-V5/ His i #i,
48 h [EIREX4HA S RNA, H] DNasel ¥{LE X DNA J5, FHEEN SRR
cDNA (RNA REIURREFSBSRBE-—F) , MERR 3.1 75 Pi@Ed
real-time PCR &l 6% F178 T2 @ BE AH X E F I RIE/KF, qRT-PCR {4k RFIFEfF&R
EM T

(1) RMAEZR (20 pLd

2xTransStart® Tip Green qPCR SuperMix 10 uL
R cDNA 0.1 pg-0.5 ug

Forward Primer (10 pmol/L) 0.5uL

Reverse Primer (10 pmol/L) 0.5 uL

%M & Nuclease-free Water & 20 uL

(2) PCR 1EHHIEFEAN: 95.0°C 10min 5, £ 95°C 15, 55°C 30s ¥ 3 39
MER, KRNI RIEELE 55C 30s BrB, PCR RMNERGRNEMBILE; &
BRRATERHEXRERNEESIMNE 3.1, TIF-44 ARS.
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BmCPV 48Rk vsp10 B8 58 R AW TP M ThBERT 5T

% 3.1 Real-time PCR 3|4

GenesName Forward primers (5—3") Reverse primers  (5°—3")
TIF-44 GAATGGACCCTGGGACACTT GAATGGACCCTGGGACACTT
BmCPV vpl GGTCTCGACGTGAATACCGA TCGTCTGCTTCACTAGCACG
JAK/STAT (BmSOCS2) GTGACAGACCGTTGGCTAGG GCACCGGCGAGTGTGGACAC
JAK/STAT (Bmstat) GAGCGTTATGGACGAGAAGC CCTGGTTGCCGTGGACTATG

Imd (BmPGRP)
RNAi (Bmdre2)

RNAi (Bmago2)

CACTGCAACAGAAAGCTGTAG
CCAGCGTTCACGTCCGTTGGA

GACCTACTACGCGCACTTGGC

CGCAATATGCCGATCCGTCAC
GATCGCCAAGATTTGGTCGAA

ACGGCTCTTTCAGCATGCTG

Caspase GGTACGGAGAAGGACGACGTTGAATC GATGCAGCCGTAGTCTCTGAG
Surl GGAGACGACGGGTCGCCACTC CGGCTCGTTGAAGTACGGCTC
Sur2 ACAAGAACAAGTGTAACGTGCG CAGTGGACTCCCAGCCATCTAG
p33 GAGTCGAGAGATGCATCCAGC CCGCAGTACTGCACGTCGTTG
Apaf TCGAGAGTGCAGGCGTGCTCG CGTATGACGTACGTGATGTTC
Cyct CGCAACGCGACGATTCACGTTG GTGGCACTGGGCACATCGTTG
Bcl-2 TGATGGCCGTGAAGAAGGTC CTGAGCGTTGTATTTGGCGG
2.3.3 PI &40 0 41 fi & A

(1) MRS ¥ BmN 40H0 (1x109) BEFFARFR L, 53524 h 5o A5
4 4 pg plZT-S10-sORF. plZT-V5/ His F1 pIZT-S10-sORF™, ¥4t 48 h J5, 1xPBS
JE¥E 3 1K, fn 1 mL 0.25% % EDTA KRB H LA, BEBMBMASIRPRT,
W% Z 1.5 mL EP &, 4°C, 1500 t/min B.L» 5 min, F L&, A 1 mL 1xPBS
TERANH. |

(2) EE: A 1 mL70%2.8%, BRKITES, 4CEZE 3h. 1500 /min
B0 Smin, F L. A 1 mL 1xPBS EB40M, 1500 r/min B0 5 min, ¥ ki,
4% 50 uL ¥ 1xPBS WAL

(3) Fefa: AN 0.5 mL HIBLFEIE (propidium iodide, PI) 4 A3 (50 pg/mL),
37°CEEIEIR 30 min;

(4) AR BFRNMMX (FC500, %£E Beckman Coulter) 7E¥K
R 488 nm HKALHATH .

2.3.4 Annexin V-PE/7-AAD XX 4e33:46 U 40 V8 1=
(1) #hfiksE: BmN 40/ (1X108) 435S 4 pg pIZT-S10-sORF . pIZT-V5/
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BmCPV S/ vspl10 M35 RZEW T MITHIRF L H=#
His 1 pIZT-S10-sORF™* Fifi, #3448 h J5, 1xPBS{E¥: 3K, /01 mL 0.25% %
EDTA Ky REEH AL 40, BE R AN SR PR T, RES] 1.5 mL BLOEF 4T,
1000 r/min B4 Smin. F % B3, A 1 mL FiA K 1xPBS iE L HMEH K.

(2) MfatE: SR EREEEZEH ARF R A F K Annexin VPE/7TAAD 41
BV TR R &

RETE, FERIRT (RN E X R, DE R B i),
EUNHIEE MM, F—4NEREMM: FHEFIEEHM (—3400 100C
& Smin KiE, 5R—¥IEFHRES) PN 5 pl Annexin V-PE; FE=H7E¥
FEAETEAM IO 10 pL 7-AAD; F T FEEIEMM A 10 uL 7-AAD F1 5
pL Annexin V-PE.

2.3.5 TUNEL ¥JU4HH &=

(1) #MALEE: H 1xPBS iU RE KA H G plZT-S10-sORF. plZT-V5/ His
B¢ pIZT-S10-sORF™' 48 h /5 /] BmN A€ . I 500 pl 4% % 5 B [&] 52 ¥R
%% 30 min, FEEEMH, H 1xPBS ¥ 5 min, REMA 500 pL FBHE, ZET
B 5 min.

(2) e SRBERAF—HE TUNEL HARAT RN E.

2.3.6 ZRIRME AL

¥ BmN ZHA8 (1x108) FERMTAAR L, HEF 24 h 5o WNHESR 4 g
pIZT-S10-sORF. pIZT-V5/ His B pIZT-S10-sORF™ [Ffi%i, 4% 48h /5, 1xPBS &
B3 R BEEARMAFARFRT, (EE 1.5 mL BOER . FAREOHGT)
#1, BL 1500 tmin BIERE L S min, ¥ LS. HESRILNRET A TSR IHMH
B RAE JC-1) B BHITHRIE

2.3.7 ITFRIE vspl0 XF Active Caspase3 1 PHB2 & H /K FHIE W

BmN ZH (1x108) 45154 4 pg #9 pIZT-S10-sORF™ pIZT-V5/ His LA &
pIZT-S10-sORF G, 48 h [FHRELE T Hi#t1T Western blotting 2#ll, —HiA Active
Caspase3 $ifF (AJR 1:2000) . PHB2 Hifk (HIF 1:2000) Fo-tubulin Fik (FRIE,
1:22000) , —HA HRP FRig ML EFRPLE (1:5000) ESMKENED RN
50 ug. WMERER 3 K. Western blotting ALK b IRIEHE — & 2.3.12 ATk 1T,
2.3.8 IP fiiifk vspl0 HEERIMER
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=% BmCPV #RE3/MK vsp10 B4 E R AEWM TP THRERE ST
C(DEARERRMHES: BmN (110555 24 h /5, 3 5 uL BmCPV(MOI=2),
48h [EERRIEFRE, H 1xPBS B4R, T/EMA 200 uL NP-40 ZAEE.
(2) % 1 mg BEAMR, 55ugvspl0 FUERSE, RERBZMBEESE,
MERTESIX EL4CHETR.
(3) WREX 30 uL Protein A+G Agarose T— /¥ 1.5 mL EP &+, HEE.L
BERFELE.
(4) ImA 100 pL 1xPBS #%k Protein A+G Agarose, 1500 t/min &L 3 min,
RF LiE. ERHPE2 K.
(5) ¥, (2) MPLRTIEE &S EH Protein A+G Agarose H1,
TR E 4CEIBESIEE 4h, 1500 t/min B4 3 min, R’F L.
(6) JMA 100 pL 1xPBS ¥£%%, 1500 r/min B.0> 3 min, WFE L. EEME
% 4 K.
(7) ¥ 80 uL 1xPBS 5 20 uL 5xSDS-PAGE ik EFESEZ MR IES], 100°CKIB
10 min, P#/534T SDS-PAGE FH4RH 2.
239 HES5RIEEE
(1) RPARFRF (I

I % ¥ -
To/K g 20 mL
KT 5mL
PR 7&K #MZE 50 mL.
B :
BB B 0lg
ToK PR 15 mL
Tk Z. B4 34
PSR Z& K42 50 mL.

THEREREVR: FREX 0.125 g HERERW, RIXGEKAE s0mL, BXEHE.
BEW:
To 7K R B4 125¢
R 20 pL
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BmCPV /M vsp10 R 5E REEW TP M THIERR 5 B=
A FEXNFEKZE 50 mL.
Ll RE 0.2 g HEREMET 50 mL XFEKH.
(2) BMHERBTEBILA, BABEER, EBKEE 30 min;
(3) REBEZE®, FABUILE, EKRFEE 30 min;
(4) |EBULE, FAXZEKFERERR 3 K, |IK 5 min;
(4) BINBERRER, BHFEE Smin, IIAIZEKELRE 2K, 8K 1 min;
(5) BABBRRARE, FEAHENEARXTH, REBAR, HAL
1E¥R, BURI YR,
(6) BIMEFFH, HITRILLE.
2.3.10 ZAMI/KFAEM vspl0 5 PHB2 Hy3EENL
BmN #0f8 (1x10*) ZE Z+VUFLAR P 3E 5% 24 h J5, EEFP 3 uL BmCPV (MOI=2)
48h, IEMEE T 2.9 TR iEXT BYLE B BmN 40 fuih 47 5 88 7 e SE R4S I 4 A
M vspl0 55 PHB2 B3t B AL G, L ETR — 519 vspl0 Hilk (B H1, 1:10) 1 PHB2
ik (i, 1:100 , ZHA CY3 g EHi% (1:50) F FITC #7i2# W4T
B (1:50) , 4AAEIZA DAPI (1:1000) #BHTHE,
2.3.11 Co-IP SEI&#5 W vspl0 5 PHB2 BEAMBIEX E
(1) BmN 408 (1x107) #F 5 uL BmCPV (MOI=2) , 48 h J5UREEM M,
FA 1xPBS JE¥E4HAE 3 IK;
(2) F 120 uLNP-40 HEA (MBEBEZRAF) 4CREMM 30 min, HE
A TR SR DU s A AR ,
(3) 4°C, 12000 r/min, 30 min, HU_Ei% %% EP &
(4) 7ELEHRIN S pg BFFiiE (PHB2 Hi{kM B Proteintech A 5], vsp10
AR EHIE ), ARRAELEENR, EFRINE4CHBEIR:
(5) A ImL Til¥ i 1xPBS {&%t 30 pL £ Protein A+G Agarose, 4°C 2000 r/min
B0 2min, FEE, WPBER=IK;
(6) ¥ 4CRELEMBEBIMAIEYE ) Protein A+G Agarose 1, B TR
54X L 4CHE 4h;
(7) 4°C, 2000 r/min B 2 min, 3 _LiF;
(8) AT 1xPBS i&¥E Protein A+G Agarose, 4°C, 2000 r/min 5502 2 min,
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B=#% BmCPV §#3/MK vsp10 P R AR T PRI
FLE. WPBEF/NK;

(9) [ & ¥ 5 B Protein A+G Agarose # I A 80 uL 1xPBS 1 20 uL
5xSDS-PAGE EH _LHZ i, B5JE 95°C/K 5 min, 12000 r/min &-L» 5 min,
BB NE AR, BT Western blotting ¥ B B K-S &. —¥H1A anti-PHB2
Pidk (HYR 1:2000) F1 anti-vspl0 Hifk (HIE 1:1000) . —Hi N HRP #RiCHI L
PLA/BRPUE (1:5000) . B/NMKEMED EHERN S0 pg.

2.3.12 BIZR NN vsp10 5 LRRIE ML ELL

(1) FRicgbifdk: BIREN 1 mmolL LR IEIRL W4T (MitoTracker®
Deep Red FM) , FBEFERERALIRE LA 100 nmol/L I ZE T/ER . B BmN
4R (1x10%) ZEZ+IUFLAR P EEFE 24 h J5, #Fh 3 uL BmCPV (MOI=2) 48h, BE
JETR S FEHIMAGE TR GTCHRA), T 26 CIERIEFZMA FHE 15~45 min.

(2) TR : PELERGHBE = 2.9 Frik &M Y EH BmN 4
BT B RV LR R T A A vspl0 SR AE L BB . — 3R vspl0 Fidk

(RPL, 1:10), ZHA FITC #RIEHT L FEH R Pk (1:50) , ZBH8#% A DAPI(1:1000)

HATRE,

2.3.13 T3t PHB2 8l Active Caspase3 1 BmCPV VP7 & H KRk KT

BmN £ (1x108) FERFLHHEF% 24 h 5, RIS 4 pg #9 plZT-S10-sORF
Rk 48 h, RIEEF 5 uL BmCPV (MOI=2) , 48 h &, B4 B LA R E A 5 pmol
] PHB2-siRNA (CAUCGUGCCAUUAUGUUCAACAGAATT) . ¥t 48 h J53RHEX
B H, F Westem blotting £ Active Caspase3 fl VP7 EAMRIEKE, —HH
VP7 Hifk (BIE, 1:1000) F Active Caspase3 Hifk (%3, 1:1000) , —#i¥ HRP
FRICH W ER B/ARHTE (1:5000) , o-tubulin (RIRE, 1:2000) RAHZE, GA¥KiE
HEELREERN SO ug. BNMEREE 3 K. Western blotting FISLW P BRIESE — &
2.3.12 Frik#A4T .

3 ERESR

3.1 vspl0 *T3£4% BmCPV 89 2 4|38 78

L ERTHRITI RS, FIBRIET vspl0 AT IEZE BmCPV HIE#1E5E. AT
BE—BH 5T vspl0 FIThEE, B 50T ER vspl0 X BmCPV EHEE KR M. AT
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BmCPV B8Nk vsp10 R4 5 RAET T M THRRTH T B=%
FISE3 = Z ATAR TR vspl0 B RIAE KL plZT-S10-sORF # 4 BmN 4 48 h, Z
JEE:F BmCPV, B4 48h FIREMMMIRELE RNA FIEH, A JFET Western
blotting FISE it 7 ¢ %€ & PCR 5% VP4 B H. VP7 EAR wl ZEERFRIEK

o ERWE 3 Fn, SXTBEALRE VP4 R VP7 BEEKIRIEHZEHE (B
31A) , FEERKTLE, vl BEFEIREKFHEZE T (B 3.1B) . XL
B2 vspl0 MRS R IELE BmCPV B Hil3EFE .

A B
plZT-VS His  plZ1-S10-sORE plZT-V5/ His  plZT-S10-sORF

1.5+

VP7

VP4 |

-
©
i

a-tubulin| —— G u—tuhulm‘% s SR

15 18

of wpl gene

ot
n
i

Relative expression level

0.04 —
0.5 pIZT-V& His plZT-S10-sORF

Relathe quantity of VP4

Relative quantity of \'P7

i § T
PIZT VS His plZT-S10 sORF PIZT VS His pIZT $10 sORF

B 3.1 vspl0 34 BmCPV # X 4387k

A, vsplO 2f VP7 #= VP4 % HEF G AR KT 9%, BmN @ (1x10°) 551453 4 ug 4
plZT-S10-sORF X plZT-V5/ His /43 48 h, &4 5 uL BmCPV (MOI=2) , 48 h ERIREEA
#47 Western blotting #2) ( £51) ), —3L A VP7 #= VP4 4k (A BT H &, KA 1:1000),
vho-tubulin ( S, 1:2000) A&, —3AH HRP #ritéh o FHR AR (1:5000) . #if plZT
#2 S10-sORF 23| 4 m 4% 4 pIZT-VS5/ His &K plZT-S10-sORF fi#i, A kide)Eé LHEH
50 ug. *F Western blotting 13 5 & #4T R A fa4h, £ F5H VPT &FHREE5HER,
AT A VP4 £ RERBITER. (#p<0.05, I EE 3K, Errorbars, n=3) . B
vspl0 3t % & vpl KB RAKE aﬁ%;v(a, BmN 202 (1x10°) #5144 4 ng &4 plZT-SlO-sORF
X pIZT-V5/ His /i #3 48 h, 4 5 uL BnCPV(MOI=2), 48 h /5 BRI % RNA, if it qRT-PCR
B E vpl REARSTRAKE, A TIF-44 XBR4AEA K.

Figure 3.1 Overexpression of vsp10 delays the replication and proliferation of BmCPV
A, The effect of vsp10 on the expression level of VP7 and VP4. BmN cells (1x10°) were transfected
with 4 pg pIZT-S10-sORF or plZT-V5/ His plasmids for 48 h, and then inoculated with 5 pL
BmCPV(MOI=2). 48 hours later, the total protein was extracted and detected by Western blotting,
VP7 and VP4 antibodies (all prepared in laboratory, mouse, 1:1000) were used as the first antibody,
respectively, o-tubulin (mouse, 1:2000) was used as internal reference, HRP conjugated goat

anti-mouse IgG (1:5000) were used as the second antibody. Top left and top right were the results of
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Western blotting, the amount of protein added in each lane was 50 pg. Below left were results of

relative gray value of VP7 signaling band to referene o-tubulin. Below right were results of relative
gray value of VP4 signaling band to referene a-tubulin (*P<0.05, Error bars, n=3). B, The effect of
vspl0 on the expression level of S1 gene. BmN cells (1x10% were transfected with 4 pg
plZT-S10-sORF or pIZT-V5/ His plasmids for 48 h, and then inoculated with 5 pL. BmCPV(MOI=2).
48 hours later, total RNA was extracted. The relative expression level of vpl gene was detected by

qRT-PCR, and TIF-44 gene was used as internal reference.

3.2 vsplO fF BB A A TAI K BHR AR

REMAR —BRESBEEENRRERE, FEAIFRBEIE—-RINEER
MRIRAE, T #E— PR vspl0 BB A FIEERIELE BmCPV EHIEHEL, K
11385 ¥ % pIZT-S10-sORF {# vsp10 7 BmN it RiL, #F0 5% BFET
RRERER T BRI, SRER, EREMXNESERD, TRIE vspl0
% JAK/STAT @B AH%2 K (BmCOSC2+ Bmstat) « RNAi BEEAHRER (Bmago2)
N Imd EEEAHRE R (BmPGRP) HIRE/KFEHEE W, X RNAI @REER

(Bmdrc2 2, B 32A FL Dre2 RoR) BEREI—ERIGHIIER, SxTRAEMK

PR T 32.85% (B 3.2A) , X HAMKAZERZMAK. EHRATERES,
i FiE vspl0 SHRET-EE Caspase. Apaf. p53 F Sur2 23— R, HHEE
8% T RE T ER Bel-2 (B32B) .
A B

2.09 - /TS His 2.0m =3 pIZT-S10-50R]
B3 pldT-S10-s0ORF

0.5

Relative mRNA expression

Relative mRNA expression
>
1

b
©
1

Ag2  PGRP COCS? st Dre2 CaspreApsf Cyte S5 sl s beh2
B 32 vspl0 st AFATERER ALY A

BmN @A (1x10%) 4~%14% 4 4 pg 44 pIZT-S10-sORF K pIZT-V5/ His /i#i, 48 h BRI M0

% RNA, HMAEE 2 DNA & A MALS] 4 &8 4% XA cDNA, M8 i qQRT-PCR #7 £.5% Fo 8

Tl KA R AR TF TIF-44 H3 FKF, A, vsplOo st £ BB AR £ AR KREAH A, B, vsplO

AMATAXAERAG A

Fig. 3.2 Effect of vsp10 on gene expression of immune and apoptotic pathways
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BmCPV SB/Mk vspl0 8 ERERTFHTIFR H=%
BmN cells (1x10%) were transfected with 4 pg pIZT-S10-sORF or pIZT-V5/ His plasmids,

respectively. After 48 hours, total RNA was extracted from BmN cells, genomic DNA was removed,
and then reverse transcribed into cDNA with random primers. The transcription levels of immune
and apoptosis pathway genes relative to T/F-44 were detected by qRT-PCR. A, The effect of vsp10
on the expression of immune pathway related genes. B, The effect of vsp10 on the expression of

apoptosis related genes.

3.3 vspl0 74 m A6 5] 3

NT ELEHEM vspl0 KIZHEE, BEEI T vspl0 XTI ARA KR . BmN
“RP 5 BB G plZT-S10-sORF. pIZT-V5/ His BZ pIZT-S10-sORF™, 48 h J5 Y& 4H
fuF PIRf, FRRAROGSNIAEARA RS EMaRILE . SRER, SR
pIZT-V5/ His 2 pIZT-S10-sORF™* ffj %3 B AHLL, 4t plZT-S10-sORF ZH i 40 g &b
F Gl $iRteFIBA £ hn, TistEE G2 F1 S HARIMMELL G BA By /b (B 3.3) .
45 F 45 R YLEH vspl10 AT LAZESE BmN 40 A BRI EAE

plZT -S10-sORF pIZT/V5-His
Gl :49.799% Gl :34.754%
S :33.435% ‘ S :44.287%

G2/M:16.765% G2/M:20.959%

pIZT -S10-sORFmu

(él :4)().;;530“.v"o . 60 1 - pg{-tlﬁo-};ﬁ)}{}f
S :39.725% = W i =3 plZT-V5/ His
G2/M:19.452% = P 3 pIZT-S10-sORF™™
g 40
55_'
=
2 20+
g
=
- = 0-

A 3.3 1tkiA vspl0 34 e A K
PI &) vspl0 st mAe B A 49 %7 . BmN @8 (1x10%) £ %1454 4 ug ¢4 pIZT-S10-sORF.
pIZT-V5/ His #o pIZT-S10-sORF™ ffi 45, 48 h /& RIAX mAeSAL M4k T 4w fe B ) &-uF AR ¢ fm AR
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Figure 3.3 Over expression of vsp10 inhibits cell cycle
PI method was used to detect the effect of vsp10 on cell cycle. BmN cells (1x10%) were transfected
with 4 pg plasmids of pIZT-S10-sORF, pIZT-V5/ His and pIZT-S10-sORF™", respectively. After 48
hours, the proportion of cells in each phase of cell cycle was detected by flow cytometry (*P<0.05,

Error bars, n=2).

3.4 vspl0 1.3 4m e B =

9T 8% vspl 0 X EHPRIE TR, 4 plZT-S10-sORF FHILA 4 pg/mL A&
Y3 BmN 400, St B N8 Y pIZT-V5/ His 5 A £ i& vspl0 B 52 48 & ki
pIZT-S10-sORF™ (SLI& RRAF , IEFD ATG T 5 tacge ZRAEN taaga, B vspl0
WIS R TR AL IET TAA) , 48 h jFUREAEA Annexin V-PE 5 7-AAD
WGERATH MG, BRI R, % pIZT-S10-sORF 40 a3
oL B B & T84 pIZT-V5/ His B pIZT-S10-sORF™ Hi4Rf (K 3.4A) .
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B3 pIZT-S10-sORF™

TAAD

pIZY -$10-sORE PIZENSHis . PIZY S 10-5ORFoS

B 3.4 itk vspl0iRE 4ARA T
A, Annexin V-PE/7-AAD 3 k400 vspl0 *F 20l /8 T 69 %57f . BmN @@ (1x100) 5545 %
4 ug % plZT-S10-sORF. plZT-VS/ His #= plZT-S10-sORF™ /f #5, 48 h /& /A Annexin V-PE &
7-AAD B E AT €, FRA AKX BBV ML T RE L@ty usl. (*p<0.05, %
¥ 5 2 %, Error bars, n =2 ). B, TUNEL 4% vspl0 2t e 8 = #9 % R . BmN fmhi( 1x10%)
A% H 1 pg 49 plZT-S10-sORF. plZT-V5/ His #= pIZT-S10-sORF™, 48 h /5 A TUNEL 4%
RATEE (28) , FTFRAZMBETAE.
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Figure 3.4 Overexpression of vspl0 promotes apoptosis

A, Annexin V-PE/7-AAD double staining was used to detect the effect of vsp10 on apoptosis. BmN
cells (1x10% were transfected with 4 pg plasmids of plZT-S10-sORF, pIZT-V5/ His and
pIZT-S10-sORF™ respectively. After 48 hours, the cells were stained with Annexin V-PE and
7-AAD double staining, and the proportion of cells in different quadrants was detected by flow
cytometry (*P<0.05, Error bars, n=2). B, The effect of vsp10 on apoptosis was detected by TUNEL.
BmN cells (1 x 10*) were transfected with 1 pg of plZT-S10-sORF, pIZT-V5/ His and
pIZT-S10-sORF™, respectively. After 48 hours, the cells were stained with TUNEL test solution

(red) and observed under fluorescence microscope.

R THARE vspl0 (RFFARA T ESSE, 25 ABRFSFKF#HT T RIE.
HAEEMRKF, BmN 48450 5 % 4 ug B9 pIZT-S10-sORF . plIZT-V5/ His B(
pIZT-S10-sORF™!, 48 h J5 F3 it Stz ¥ 1% 5 B R i ¥ % B /1 3 A BR O R 3 7 10k

(terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling assay,
TUNEL) #4TH##, ZERICEME TN LI G plZT-S10-sORF HIH AT &
HRRETHRPLLEBHEEESES TXRAE (plZT-V5/ His 5 pIZT-S10-sORF™
H4ip) (E34B) .

BERESFKF, FHE=FFER (plZT-S10-sORF . plZT-V5/ His F0
pIZT-S10-sORF™") LA 4 pg/mL M8 53 5% Jvit BmN 4850, 31852 Western blotting
R Active Caspase3 B H M RIEKTF, &R ERFYRIE vspl0 K pIZT-S10-sORF
FRRLR I HARM, AR T # Y pIZT-V5/ His #1 plZT-S10-sORF™ ()3 FR 4 ZH A »
Active Caspase3 RHEHIKFEAEF S (B 35A) . ATHIR vspl0 X TR {23
REGEFERD, % plZT-S10-sORF #H A EHIFIE (2 pg/mL, 4 pg/mL, 8 pg/x}lL)
Qe BmN A, FHERAERFIER plZT-VS/ His fEAX IR, 48 h GRS
FIRINEH, ] Western blotting LI FE Active Caspase3 FJRIEKF. &R E
7Ns 34 pIZT-S10-sORF ¥R BX 2] 4 ug/mL B, Active Caspase3 HIE HKFE
IBEE (E35B) . K EEREY, T NAMKFERMNT TKFRE, vspl0
#RA] AR 3 BmN 4R AT .
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pIZT-S10-sORF™* 4% % 40 f.4% # pIZT-S10-sORF. pIZT-V5/ His #= pIZT-S10-sORF™ ff 4 ,
AR EG EAEEH 50 ug. A B H Western blotting 45 £, —ii5 %142 A &R 49 a-tubulin
AR (1:2000) 3 %% 4 Active Caspase3 4Kk (1:2000) , H Fo-tubulin 4 A A&, =434 HRP
ARiT e L F R/ R (1:5000) . & B % Western blotting &% ¢y K B2 544 K. B, 3
# 1B #) & plZT-S10-sORF #F Active Caspase3 K iXK-F49% 7%, BmN @it (1x108) £ 6 3L
WL 2405, AR GHE plZT-S10-sORF (LR E A 2 pyg/mL, 4 ug/mL, 8 pg/mL) &
Fmpe, Fi#RAAFIFF pIZT-VS/ His #3848 h 5 RIRE & #4T Western blotting 4,
—3#4 Active Caspase3 /& ( £&, 1:2000) F=a-tubulin 4k ( K&, 1:2000) , =34 HRP
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Figure 3.5 The effect of vsp10 overexpression on the expression of Active Caspase3
A, The effect of vsp10 overexpression on the expression of Active Caspase3 in BmN cells. BmN
cells (1x10%) were transfected with 4 ug of pIZT-S10-sORF, pIZT-V5/ His and pIZT-S10-sORF™,
respectively. After 48 hours, the total protein was extracted and the expression level of Active
Caspase3 was detected by Western blotting. The protein loading of each lane was 50 pg. The left
figure shows the results of Western blotting, a-tubulin antibody (mouse, 1:2000) and Active
Caspase3 antibody (rabbit, 1:2000) were used as the first antibody, respectively,
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HRP conjugated goat anti-rabbit/mouse IgG (1:5000) were used as the second antibody. The image

on the right shows the results of gray scan analysis of Western blotting bands. B, The effect of
different doses of pIZT-S10-sORF transfection on the expression level of Active Caspase3. BmN
cells (1x10%) were cultured in 6-well plates for 24 h, then transfected with different doses of
plZT-S10-sORF (final concentration: 2 pg/ml, 4 pg/ml, 8 pg/ml), and transfected with the same dose
of pIZT-V5/ His as the control. After 48 h, the protein was extracted and detected by Westemn
blotting, Active Caspase3 antibody (rabbit, 1:2000) and o-tubulin antibody (mouse, 1:2000) were
used as the first antibody, the second antibody was HRP conjugated goat anti-rabbit/mouse antibody
(1:5000), and the protein loading amount of each lane was 50 pg (*P<0.05, Error bars, n=3) .

3.5 vsp10 421% LR KAk 445

SHBERATHRESEPEEEZEER, MAKERES (mitochondrial
membrane potential, DYmt) FITFRE, FEHFANARBTHERKKR MNP RARE
fELE, AP, AT BRI vspl0 SERE T HREER, BATEN T H
XTER AR R AT R . EUIEE KR I LM BmN, 4773 G plZT-V5/ His .
pIZT-S10-sORF BX pIZT-S10-sORF™, 48 h JGUEEMMFFH JC-1 B fa, HFRAA
R ER ARRRA T IE AL, FLI @8 A EYOLX NE FITC. FL2 A FL3 @iE AN
87K X R PE # PE-TR, &id JC-1 KU NL AR ERMFEZER] LR 7 E bt
JE] DYmt B F P&, eI AR FL2/ FL1 FEL{EEER FL3/FLI1 Mt EE A4S
BAETHRNTER. £RER, BERIE vspl0 B pIZT-S10-sORF FHIf) BmN 44
MU 6t (FL2/ FL1 8% FL3/ FL1) , ZE B B& F 4 plZT-S10-sORF™ K[
pIZT-VS5/ His HIXTRBAHAM (B 3.6) , ZEREM, vsplO AN SR EEBALT
B3 5 B T T AR

67



B=% BmCPV &5/MEE vspl10 B4 & RAERT P RIThREBT 5T

&
| e 15
8 c
g3
s . 3E
N L s 810
= - L
oy, > ® O
z..tég\\{% T ®
A b
i ace €505
r ]
s€
£
=500
~ :
&
1
<
w2 *
&
-
@ W
g2
£t
- s 8
= i £
S8 ~§§
£ 22
B £E
e = E
\ 2
o 2
w2

B 3.6 it&3& vspl0 st EARR e YR
JC-1 #) vspl0 3 KRR .45 69 %570 . BmN @2 (1106 ) 55135 % 4 ug 4 plZT-S10-sORF .
pIZT-V5/ His #= pIZT-S10-sORF™ 45, 48h & /A JC-1 #47mpe s &, R AKX @ iis R
AR 8 T #9548, FL1.FL2 #= FL3 i@ 1 % %% & FITC.PE #= PE-TR %X /., Z8%] S10-sORF.
pIZT #= S10-sORF™™ 4 5| 3 £m feL4¢ % pIZT-S10-sORF. pIZT-V5/ His #= pIZT-S10-sORF™! i #i .
Fig. 3.6 Effect of vsp10 overexpression on mitochondrial membrane potential
JC-1 was used to detect the effect of vsp10 on mitochondrial membrane potential. BmN cells (1x10¢)
were transfected with 4 pg plasmids of pIZT-S10-sORF, plZT-V5/ His and plZT-S10-sORF™t
respectively. After 48 hours, the cells were stained with JC-1, and the fluorescence values under
different channels were detected by flow cytometry. FL1, FL2 and FL3 channels correspond to FITC,

PE and PE-TR fluorescence, respectively. The S10-sORF, pIZT and S10-sORF™"* groups were
transfected with pIZT-S10-sORF, pIZT-V5/ His and pIZT-S10-sORF™" plasmids, respectively.

3.6 vspl0 5 Lkt 2 A%

BT vspl0 A LAE LKL k42477, FFEAREBAL TR, P BART EASER vsp10 AT BE
SEMES N E, HEFEBEBEAOLEIIR—RIIRBRE, MWHSHRHAmRE
oo ATIESEXFEN, FRRARLIREPRIE T B % BmCPV ) BmN 40 M5k 1E
# BmN ML R, IR RETOGETIRN. SRER, ERE BmCPV K
LA MBF T AR RAR vepl0 MRBRAESERNBREESR, MENR
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MitoTracker Merge

con

Bm(CPV

B 3.7 vspl0 5 &pikdEl
BmN f@jf (1x10%) £ =+ ¥ 24h B, 4£# 3 uL BmCPV (MOI=2) , s} R4 A E
% BmN e, 48 h 5 A KA IKRLEL R AR (MitoTracker® Deep Red FM ) #:ie &8 4i4k, #
i1 K R K AFZIAR vspl0 B HAR GG F AT H R, —EA 1:10 A6 vspl0 4k, =
FARA 1:50 A6 FITC 473069 L F R R (R E) . @IRIZA 1:1000 #4549 DAPI #47
e (BE), L& AMITLeIssaik. A, B, C, D: HEF BmN@i. E, F, G, H:
BmCPV % % 69 BmN e,

Figure 3.7 vsp10 can be co-located with mitochondria
BmN cells (1x10%) were cultured in 24 well plates for 24 h, then inoculated with 3 pL BmCPV
(MOI=2). The control group was normal BmN cells. 48 h later, MitoTracker® Deep Red FM was
used to label mitochondria, and the co-localization of vspl0 and mitochondria was detected by
immunofluorescence assay. The first antibody was vspl0 antibody (1:10), the second antibody was

1:50 FITC conjugated goat anti-mouse IgG (1:50, green) , and the nucleus was stained with 1:1000
diluted DAPI (blue). A, B, C, D: normal BmN cells. E, F, G, H: BmN cells infected by BmCPV.

3.7 vspl0 7T &5 PHB2 & Q48 E4E A

RS vspl 0 RFAMBTHINS], BT GEIE (P) M S5HAAE
TERRIEAHAT T HiE 5% %E, F BmCPV BEREIIEMA BmN, 48 h FHRE
MEAHA vspl0 Fiid TR BRI (Immunoprecipitation, IP) 5L, JEESE
¥4 SDS-PAGE E#HTHREE R, SYBEARBZE/NRMIE (1g6) Mk, 7E 72,
38 F 13kDa I BHFEEREAT(E3.8A) ELREZHTHIH R P T 38 kDa
AR E R ATIERIE W), % 72 71 13 kDa AW ERF W HITRIZLE, &
Rk 3.2 Fix.
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%32 1P Wik 3K1944 vspl0 MR EH B AR ELET

kDa NO. Protein name Cover percent
70 1 histone H4-like [Bombyx mori) 13.95%
2 uncharacterized protein LOC101746198 [Bombyx mori] 10.84%
3 signal transducer and transcription activator-like, partial [Bombyx mori] 10.71%
4 glu- + pro-tRNA synthetase, partial [Bombyx mori] 8.96%
5 actin-4 [Bombyx mori] 6.12%
6 heat shock cognate protein [Bombyx mori] 4.31%
7 tubulin alpha chain [Bombyx mori) 3.78%
8 dipeptidy! peptidase 3 isoform X2 [Bombyx mori] 2.77%
9 heat shock 70 kDa protein cognate 5-like [Bombyx mori] 2.63%
38* 10 Y-box protein 42.65%
11 Mitochondrial prohibitin complex protein 2 35.79%
12 Eukaryotic translation initiation factor 3 subunit J 30.71%
13 RAN binding protein 24.35%
14 Phosphate transport protein 16.20%
15 Transcription elongation factor S-II 15.97%
16 Elongation factor 1-alpha 14.69%
17 Receptor for activated protein kinase C 13.38%
13 18 histone H2B-like, partial [Bombyx mori] 35.09%
19 cellular retinoic acid binding protein [Bombyx mori] 34.09%
20 histone H2B [Bombyx mori] 32.26%
21 ribosomal protein S15A [Bombyx mori] 27.13%
22 ribosomal protein L31 [Bombyx mori) 22.58%
23 H2A histone family member V [Bombyx mori] 20.16%
24 histone H2A [Bombyx mori] 18.55%
25 thymosin isoform 2 {[Bombyx mori] 15.91%
26 repressor splicing factor 1 isoform X1 [Bombyx mori] 14.38%

*: 38kDa £L £ FHF A MR + /A #4524 RO,
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A, BmN @8 (1x107) 33 24h 5, ## 5 uL BmCPV (MOI=2) , 48 h B K mfas| &4
B, F 5 ng vspl0 44k 3 R % R 7% i 47 IP( Immunoprecipitation )% 3, M i# 17 SDS-PAGE
FARFIES, kil vsplO A= IgG 45 4 vspl0 kAo A% Rt AT IP 49450, L EIEH £
F%&%. B, BmN @82 (1x107) 35 24 h /5, £ 5uL BmCPV (MOI=2) , 48h /54 ¢
B & E AR, A S pg ¢ anti-PHB2 2 anti-vsp10 # 47 Co-IP ( Co-immunoprecipitation ) 3%,
Rl A% Rtk 2T 8. SR iiE 444 SDS-PAGE 4 & 5, £ 1/ anti-vspl0 34K ( R
7 1:1000) #e anti-PHB2 ( %3% 1:1000) i#47 Western blotting %%, —3x) HRP #7:i2ey L ¥
RS BAAR (1:5000) . BA K EE EHEFH 50 pg. (*p<0.05, £ F E 2 A, Error bars,
n=2)

Figure 3.8 vsp10 can interact with PHB2 .
A, After 24 hours of culture, BmN cells (1x107) were inoculated with 5 uL. BmCPV (MOI=2), and
the cells were collected after 48 hours to prepare lysate. IP test was performed with 5 pg vspl0
antibody or normal mouse IgG, followed by SDS-PAGE and silver staining. The swimwear vspl10
and IgG were the samples of vspl0 antibody and normal mouse IgG, and the red frame was the
different band. B, After 24 hours of culture, BmN cells (1x107) were inoculated with 5 uL. BmCPV
(MOI=2), and the cells were collected after 48 hours to prepare lysate. Co-IP test was performed
with 5 ug anti-PHB2 and anti-vsp10, and the normal mouse IgG was used as the control. Western
blotting was performed with anti-vspl0 antibody (mouse 1:1000) and anti-PHB2 (rabbit 1:1000)
respectively. The second antibody was HRP conjugated goat anti-rabbit/mouse IgG (1:5000). The

protein loading amount of each lane was 50 pug (*P<0.05, Error bars, n=2).
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FI40AE MR B R vspl 0 R ERNE T SRR PHB2 A AR AEARTHE
& (B39H) , MALER BmN 40+ WWEAF| vspl0 5 PHB2 y3tEfs (&
39D) . LA ESERBE—PUESE vspl0 BB 5 PHB2 #E/EH .
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BmN @fe (1x10%) A=+ @R PEHK 24h B, 4 3 uL BmCPV (MOI=2) s R4 E
% BmN #8/0, 48h & AT MM . & A K H, —RAEA 1:10 H#E49 vspl0 424k ( 7R )#= PHB2
AR (RBR), ZFAEM 1:50 HEe CY3 AL L ER AR (L&) F FITC AFiee) L ¥
RBIR (RE) , MIBAEA 1:1000 #5¢) DAPI #4754 ¢ (B&) . A, B, C, D: HEF
BmN #4¢.. E, F, G, H: BmCPV & ##) BmN @fe.

Figure 3.9 vsp10 can be co-located with PHB2
BmN cells (1x10%) were cultured in 24 well plates for 24 h and inoculated with 3 pL BmCPV

(MOI=2), The control group was normal BmN cells. 48 hours later, the immunofluorescence test
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was performed. The first antibody was vspl10 antibody (mouse, 1:10) and PHB2 antibody (rabbit,

1:10), the second antibody was Cy3 conjugated goat anti-rabbit 1gG (red, 1:50) and FITC conjugated
goat anti-mouse IgG (green, 1:50), and the nucleus was stained with 1:1000 diluted DAPI (blue). A,
B, C, D: normal BmN cells. E, F, G, H: BmN cells infected by BmCPV.
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Figure 3.10 Effect of overexpression of vsp10 on PHB2 expression
A, The effect of vsp10 overexpression on PHB2 expression in BmN cells. BmN cells (1x105) were
transfected with 4 pg of pIZT-S10-sORF, pIZT-V5/His and pIZT-S10-sORF™, respectively. After 48
hours, the total protein was extracted and the expression level of PHB2 was detected by Western
blotting. The protein loading amount of each lane was 50 pg. The results of Western blotting were
listed above, a-tubulin antibody (mouse, 1:2000) and PHB2 antibody (rabbit, 1:2000) were used as
the first antibody, respectively, in which o-tubulin was internal reference and the second antibody
was HRP conjugated goat anti-rabbit/mouse IgG (1:5000). The following are the results of gray
scan analysis of Western blotting bands. B, The effect of different doses of pIZT-S10-sORF
transfection on the expression of PHB2. BmN cells (1x10%) were cultured in 6-well plates for 24 h,
then transfected with different doses of pIZT-S10-sORF (final concentration: 2 pg/ml, 4 pg/ml, 8
ug/ml), and transfected with the same dose of pIZT-V5/ His as control. After 48 h, the protein was
extracted for Western blotting (listed above), PHB2 antibody (rabbit, 1:2000) and a-tubulin antibody
(mouse, 1:2000) were used as the first antibody, and the second antibody was HRP conjugated goat
anti-rabbit/mouse IgG (1:5000). The protein loading amount of each lane was S0 pg. The results of

Western blotting were as follows (¥*P<0.05, Error bars, n=3).

3.9 F 3% PHB2 #.53 vspl0 & 5% -& 64 #4140 8 T o948 3

9T EH vspl0 i 5 PHB2 EAERKIFEINGER), LB T 1%+ PHB2 H)
siRNA (3 3.3) FHWIET HFHRBE (B 3.11) , K PHB2-siRNA FILAREE
ik PHB2 M Ris. EFERT pIZT-S10-sORF FIZBH TN siRNA, 48 h 54
MBS EH, 1§ Western blotting 1l Active Caspase3 HIFRIE/KF, KL PHB2
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BUTERET, Active Caspase3 7K FRAET TH (B 3.12B) . N T HIKHI vspl0
it 5 PHB2 M E/E(R# 7 AT, @A iME 7 BmCPV F3EHE, 5
=7 plZT-S10-sORF /2% T BmCPV KIZHHIF N siRNA, 48 h f5isE41 A
Western blotting # | Active Caspase3 A1 BmCPV VP7 BHAMIEXKFE. LR ER,
E# X siRNA-NC WXt BAHEL, VP7 BEKFRIEKFHE EFA, Active Caspase3
MRIEKPRET TR (B3.12A) , HEARERE PHB2 {f vspl0 #MHIR {2140
BT ERZE T35, 3 H vspl0 TTRERIBITRHE FHRATRIHREN.

4% 3.3 PHB2 #8 % siRNA A 7

Genes Name Sense (5°—37) Anti-sense (5'—3")
. CAUCGUGCCAUUAUGUUCCAACAGA UUCUGUUGAACAUAAUGGCACGA
PHB2-siRNA
ATT UGTT
Control-siRNA UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT
1.5

-
o
1

=4
o

* % %k

Relative expression level
of PHB2 gene

0.0-

> N
&

B 3.11 RNAixt PHB2 2R &AK-FH9HH
BmN #mfe (1 x 10¢) #3438 E 4 5 umol/L ¢4 PHB2-siRNA, Fli&444 Control-siRNA 4£ 4 2+
B, 4§ 48 h E4RIR RNA, qRT-PCR #] PHB2 %k BAast £ iAKF, A TIF-44 A B A £,

Fig. S3 Effect of RNAi on PHB2 gene expression
BmN cells (1 x 10°%) were transfected with PHB2-siRNA at the final concentration of 5 pmol/L, and
control siRNA was used as control. After 48 hours of transfection, RNA was extracted and the
relative expression level of PHB2 gene was detected by qRT-PCR. T/F-44 gene was used as internal

reference.
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A, FIf PHB2 3t vspl0 3£ 4% J% A3 8 69 %7, BmN @8 (1x100) 53 4 ug ¢4 pIZT-S10-sORF
R4 48 h, /544t 5 uL BmCPV(MOI=2 48 h, F 745 £ 4R E # 5 umol/L # PHB2-siRNA,
i3 # Control-siRNA 145t B, 48 h E4RIE & # 4T Western blotting #7] ( £7]) , —#&
# VP7 4tk ( 8B, 1:1000) . Active Caspase3 ( &#&, 1:2000) #itkF=a-tubulin 4k ( SR,
1:2000) , =i HRP AFiee) b F R/ RIAR (1:5000) HEANREHE S LHFEH 50 pg.
F %)% Western blotting &4 ¢) & Z 28 544 K. B, T4 PHB2 2f vspl0 R tmf A 44 %
. BmN 20t (1x10%) /£ 6 JLAR P IEFR 24 h B, 4% 4 g ¢ pIZT-S10-sORF fi#i, 48h &
FL A4 S LREH S pmol/L 69 PHB2-siRNA, Fli&4% % Control-siRNA #E A *F %, 48 h B4k
Imped. &8, @i Western blotting #-] Active Caspase3 #9 &R XA /K-F, #kif PHB2-siRNA #=
Control-siRNA £~%] 2 48 j24% 4 PHB2-siRNA #= Control-siRNA, &4k 49 & & _LHF 4 50 pg.
L5] % Western blotting 4 &, —3i4-#14& A AR tda-tubulin L4k (1: 2000) 3 RB 49 Active
Caspase3 F4k (1:2000) , 3P a-tubulin 4 A4, =4k HRP 47T 6.0 F3 R/ 44k (1:5000 ).
F 5] 4 Westemn blotting &4 69K B 439474 %K. (*p<0.05, £ E 5 3 A, Errorbars, n=3)

Figure 3.11 Effect of PHB2 interference on vsp10 inhibiting virus proliferation and promoting cell

apoptosis

A, Interference with PHB2 can delay the proliferation of vsp10. BmN cells (1x10) were transfected
with 4 pg of pIZT-S10-sORF plasmid for 48 h, then 5 uL BmCPV (MOI=2) were inoculated for 48 h,
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and then respectively transfected with a final concentration of 5 pmol/L. PHB2-siRNA, the same set

transfection Control-siRNA as a control. After 48 hours, the protein was extracted and detected by
Western blotting (above). The primary antibodies were VP7 antibody (mouse, 1:1000), Active
Caspase3 (rabbit, 1:2000) antibody and o-tubulin antibody (mouse, 1:2000), the secondary antibody
is HRP conjugated goat anti-rabbit/mouse antibody (1:5000). The amount of protein loaded in each

lane is 50 pg. The following are the gray-scale scanning analysis results of Western blotting bands. B

>

The effect of PHB2 interference on vsp10 induced apoptosis. BmN cells (1x10%) were cultured in a
6-well plate for 24 hours, and then transfected with 4 pug of pIZT-S10-sORF plasmid. After 48 hours,
they were transfected with PHB2-siRNA at a final concentration of 5 pmol/L. The same set
transfection Control-siRNA as a control. After 48 hours, the total cell protein was extracted, and the
expression level of Active Caspase3 was detected by Western blotting. The protein loading amount
in each lane was 50 pg . The results of Western blotting are listed above, a-tubulin antibody (mouse,
1:2000) or rabbit-derived Active Caspase3 antibody (rabbit, 1:2000) were used as the first antibody,
in which a-tubulin was the internal control, and the secondary antibody was HRP conjugated goat
anti-rabbit/mouse IgG (1:5000). The following are the gray-scale scanning analysis results of
Western blotting bands (*P<0.05, Error bars, n=3).

4 itig

vspl0 K¥EF BmCPV EF4H S10 dsRNA F1EHIIE L8, 11 S10 1IE L EHmE %
AEER, SAKEOTUEEHRFREN T . AEFLF AL, S10 dsRNA
B BRI IESE 0] AgRIE—™ 59 aa KHI/MK vspl0, FF B RIA vspl0 HIILRIET] LASE
ZRBMEFINE, FEAHRERARE T X BmCPV ZEEH dsRNA #1415 21
Wi,

MATRASZ AR ENSFEHXRBENTEF, HBENMHREHNEE
ERERER. BREESHNARBTURISBMEBRITHER, BEREERR
B HRBEERRE. BRI ETHME TR ARR T AT R EARS
fE. AT RBEFHRETEN, SERTBHEREL. WL 5B E:
— M RBHEHER, XHRATATHESABMERLY, 5 EHEHR, X&EFRF
ATEEMNERAY, REESHARBATHNKBREERRERRAN, BRER
4k E1B-19K 53 2R E MM r= 4 = E WA RA R, HEEEFRAETE
MEZE TR, FRARIRE-RNEE, URIRFELEOAREERTH
T RFRED0, NREFRFENRBEN ZHARN, ATHEEZENE
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A0 A R G P )i R R T SR B I TR R I, X T R AR A A B e R
R AR R DT MUHICY. AR AR BRATRI, ERiL vspl0 AT LUEF {2
AT EEKREKE LA, HERTHER Bol-2 BRIXKFETHE. R9H vspl0
A RERT A T — s BB HE R . BEE B R R SRR I, vspl10 3E AT LA
EZMMBAREE. HWEIS AR ERAT SR ERERRRAREES, U
EEEARTGE, HRINEEERNEES. nWRERRGLTERREE, KA
AP R AT R R BUR P M P T M0 - R G vsp 10 X&) BA B #0 6l AAOW T 384 T
HAGHMBAE T R AR R

BE FE BT MR H{ . TUNEL A1 Western blotting £ JU, 45 MZB A FI 4> F7K
RN T I RIE vspl0 SRR 3 — 50l b R B A7 TR RIE T
BIAR TR A, FEERE vspl0 ATLA SRRtk B L. R EA BmCPV IR EHILH)
/MK vspl0 Gl RAMBE T IR AT EL A AF K. #H—P@id IP LR RRIEE
X T vspl0 EARRE AT T M. REBEAREEF/IMEEEFERE A E
WEZRIMEELE R, NPEAT —NE5EATMHXMES PHB2. H{EX PHB
BEHFENTERZ —, EXRENEFEKERET. BFEE. SREENETS
WP REZXREENER, B PHB H 4 IMHI40 K M5 55 S8 T RIVLE K
#i T NF-xB {5 5 ¥ T2 2 %5 PHB B &4 B 5 %> = &[5 A . & PHBPHB2,
It ERIE PHB 7] LARHLIE SLHARE TR B NS FRIE, Tk PHB 80T %4
AT R SR, THRMATCRYA, Ak PHB2 T SBUNRARAER
TR BARRARSE TR 34, MAMARESIH, 5 F PHB &7 v LM #8410 M 77
FEFERRMN. —HHTRA, % PHB S IEMAME T, R, Hib
BRI PHB] SRZ S IEEMMAR, B4R TR, FErE, PHBI /)
RGN T BEAEM SGC7901 FITE TR, {HE PHBI Bt REMINT BGCS23 41
RERETE, FERMARATEEEMR. X6 TRARMN > LIEEAR
RSB, EERFRE, PHB MIRIA. 18T 0B 40 M 2R 5K AT AL e 40 PR AF S
AT,

IEERAHFTERYE, AR+ PHB SHET:BIEH 682 H W4 2 A &
M, 78 N B 308 40 B (HeLa)) F1/IN AL AR B AT 4 41 B2 (mouse embryonic fibroblasts,
MEFs) &1, PHB1 #1 PHB2 F:E e F4ehiiEk b, PHBI & PHB2 ME£&B &S
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LKA R MR, SRR R TRIBCT LR T 40 M T ne2 42,
ENRZ MG T4M (ES) F PHB2 B FL&RIE L, B PHB2 &S/
R TARMASETHERKAET . PHB2 KRR, MIELRAERESH
KA, ARG TARABT, XRPMTLAIER PHB2 X £ 6 THARES
EXREEW, —HUR, EANGHEMAREST, PHBl UFETHMZ+, T PHB2
LA [R) B F7 7E T 40 M SR 4B A% 2, mscfk PHB1 8K PHB2 AT 4% 40 K B sh i T
RIRAER, ERMARE, ARSHEAMY, L TLKEH PHB 5HAT I
RER X, R, AT PHB RI R AT R 1. PHB K L4 5E
iz LA R BV B T R B AR e 7 X A A T R

ISP R HIET Co-IP KM EEILEAHE T vspl0 7] LA-F PHB2 HBEAE
. FEERMBMARS, @Rt LR AKM, vsplo o LUE AL F& R L.
HEM vsp10 AT 8RBT S4eRiiE LR PHB2 HIERRIETHRER . PIER E 4
PREANARE EELKNERATRAFREEEENER. BT X &RES)
J1% A% BT 1E3 4% Celectron transport chain, ETC) fliE M 4 (reactive oxygen
species, ROS) HJfma, Zfifk PHB H-&54&E 57 LLS5H AT EH Hax-1 B/
Fi . & M40 Bass Rt R B A2 E A X-1 (hematopoietic cell-specific protein-associated
protein X-1, Hax-1) R—MERFRED, ELFHNRATRBRP REERFET
W] caspase BiE . EELPIET, Hax-1 BETRAMEIMNE, SN TERAM. BT
Hax-1 7] L% Omi/HtrA2 A B§/KAE, FHHKEEE 2% PHB R &WHHRIFW)., &
Hela 414k K&, PHB2 I H# 5 Hax-1 &4, F% PHB2 £ &K Hax-1 FIFRX,
FHEF caspase KR KL HTI o161,

AL RIT I PHB2 MR, fF vspl 0 MR E R HIIHENIMF A RE T
f{RiE R RS 2 T HI3S, R vspl0 AT RER AT 5 PHB2 EIEREIENGER.
BT EEER, BATHER vspl0 AT REREIT TS ML E PHB2, ®m 7 HMMRA L
EHE5 PHB2 MEME, ATTRHETETHRSE . HEXT vspl0 BIATEEKE
Y58 B ) ) RABHLE L Tt — PR .

5 &t
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BID BH3 interacting domain death agonist BH3 £&#MBATHEREA
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{EcoR K182
 BamH 198
Bpu1102 lisny 4 Nhe 23
= Nde Y238
Dra 1Hi8127), ' Noo lize)

o
i
O

%

Py liss26) S

Sgf (4476) Y [?Q? \\\
&

N

&
Cia kfn!?)\j i
Nru lia089) 4 |

Sma 1443001

o
N\\

\

Miu k1123

20
B 8ol 1137
e
=1 | BSEE H(1304)
W
pET-28a(+) 2| Daga s
{5369bp) '%3 j ]
s BssH Hi1534
Ecos7 harry / EcoR Vi1sty
/ j}\Hpa l{1B29;
Al 136403 //
o)
%
BssS lsaary ™

- PshA 111968)
BspLU11 Ig3z24) Bgl 12187
Sap (308 7 Fsp lza05)
Bst1107 Lizees) L Psp5 Hzzan)
Th111 4z569)

T7 promoter pamer
pET upstre

T7 promoter

{ac operator

GTOAGEROAT AL

rbs

TRALAALOAS

thrombin
HiseTag

BT

pET=28c {1
T7 terminator

CCLLITHE0ELL

ARACEEETL

86



BmCPV &FB/DEK vspl0 B E REW T BITHARER R [ p
3. plZT-CS10-sORF-null ffi#iL

e 8 I _—ga- = 2
it P L T e s 2

o e ot RN oo RN 0T O

S0 CTBRHCSBOELQ® i =)

B S oo Pedos] V5 epitope q%]

Comments for plZ/V5-His
2876 nucleotides

Start of transcription

_TATABox _ __OplE2 Forward priming site [ |
491 CTTATCECGC CTATARATAC AGCCCGCAAC GATCTGGTAR ACACAGITGRE ACAGCATCTG

Sac |
AccBd | Kpn | Ec/136 11 Spe | EcoR | EcoR V

Sacll = =

669 CC°

OplE2 Reverse priming site

723 CAT CAL CAT TGA GTTTAT CTGACTARAT CTTAGTTTLT ATTGTCATGT TTTAATACAA TATGTTATGT
His His Hig ***

OplE2 polyadenylation signat
e
791 TTAAATATGT TTTTAATARA TTTTATARAR TAATTTCAAC TTTTATTGTA ACAACATIGCT CCATTTACAC
3’ untransiated region of OplE2

861 ACICCTTTCA AGCGCGTGGGE ATCGATGCTC ACTCAAAGGEC GGTAATACGG TTATCCACARG AATCAGGGGA
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HR= BmCPV SRB3/MEK vsp10 KIS TE REEW T RIZhRERH 5T

R R F5 :

F B A BmCPV S10 K BF%, ¥ A5 DesRed 751 .
GGATCATGATGATAAACAATGTATGGTGCTAATGTTGCTTCAACAACAATTCT
GTTGAACTGTGTTTTCATGTTTGCCAACAAGCACCTTTATACTCGGTGGCCTC
CCCACCACCAACTTTTTTGCACTGCAAAAAAACACGCTTTTGCACGCGGGCC
CATACATAGTACAAACTCTACGTTTCGTAGACTATTTTACATAAATAGTCTACA
CCGTTGTATACGCTCCAAATACACTACCACACATTGAACCTTTTTGCAGTGCA
AAAAAGTACGTGTCGGCAGTCACGTAGGCCGGCCTTATCGGGTCGCGTCCTG
TCACGTACGAATCACATTATCGGACCGGACGAGTGTTGTCTTATCGTGACAGG
ACGCCAGCTTCCTGTGTTGCTAACCGCAGCCGGACGCAACTCCTTATCGGAA
CAGGACGCGCCTCCATATCAGCCGCGCGTTATCTCATGCGCGTGACCGGACA
CGAGGCGCCCGTCCCGCTTATCGCGCCTATAAATACAGCCCGCAACGATCTGG
TAAACACAGTTGAACAGCATCTGTTCGAATTTAAAGCTTGGTACCAGTAAAA
GTCAGTATCTTACCGGCATAATACGTAAAAGATCATGGCAGACGTAGCAGGA
ACAAGTAACCGAGACTTTCGCGGACGCGAACAAAGACTATTCAACAGCGAA
CAATACAACTATAACAACAGCCTAAACGGAGAAGTGAGCGTGTGGGTATACG
CATACTACTCAGATGGGTCAGTGCTCGTAATCAACAAGAACTCGCAGTACAA
AGTTGGCGTTTCAGAGACATTCAAGACACTTAAGGAATATCGCGAGGGACAA
CACAACGACACTTACGATGAATACGAGGTGAACCAAGGGATCTATTATCCTAA
TGGCGGTGACGCTCGTAAATACCATTCGAATGCTAAGCCACGCGCGATCCAG
ATCGTCTTCAGTCCTAGTGTGAATGGTGCGCTCCTCCAAGAACGTCATCAAG
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BmCPY S8/ vspl0 R4 RER T F IR WR=

GAGTTCATGCGCTTCAAGGTGCGCATGGAGGGCACCGTGAACGGCCACGAG
TTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCCACAACACC
GTGAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATC
CTGTCCCCCCAGTTCCAGTACGGCTCCAAGGTGTACGTGAAGCACCCCGCCG
ACATCCCCGACTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCG
CGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTC
CCTGCAGGACGGCTGCTTCATCTACAAGGTGAAGTTCATCGGCGTGAACTTC
CCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCC
ACCGAGCGCCTGTACCCCCGCGACGGCGTGCTGAAGGGCGAGATCCACAAG
GCCCTGAAGCTGAAGGACGGCGGCCACTACCTGGTGGAGTTCAAGTCCATCT
ACATGGCCAAGAAGCCCGTGCAGCTGCCCGGCTACTACTACGTGGACTCCAA
GCTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAGCAGTACGA
GCGCACCGAGGGCCGCCACCACCTGTTCCTGTAGCAGTAAGTGGTGTACACA
AGAACCCATCGTCATACAATGTTGGATCAGCACACAACGTAATGGACGTCTT
CCAATCATGTGACCTGGCTCTTAGATTCTGCAACCGCTACTGGGCTGAACTTG
AATTGATCAATCACTACGTTTCACCGAATGCTTACCCATATCTCGATATTAACA
ATCACAGTTATGGAGTAGCTCTGAGTAACCGTCAGTGATTGCTCGTGTAACTT
GGATACCGGAAAACATGACGCTGTGATGAATTACGCGCCCGGTCTTCGGATA
GGGTGACGCTCTACCTGCGCCAACAGGATATCGAAAAATTATACCGGATCCC
GATGCTGACGGGATGCGGTACTGACTGACCGTTAGCCCCGCGGTTCGAAGGT
AAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCAT
CACCATCACCATTGAGTTTATCTGACTAAATCTTAGTTTGTATTGTCATGTTTTA
ATACAATATGTTATGTTTAAATATGTTTTTAATAAATTTTATAAAATAATTTCAAC
TTTTATTGTAACAACATTGTCCATTTACACACTCCTTTCAAGCGCGTGGGATC
GATGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACG
CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAA
AAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATC
ACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAA
GATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACC
CTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCA
AGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATC
CGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTG
GCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTA
CAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATT
TGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCA
AGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTT
TTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTG
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HR= BmCPV GiB0/MK vsp10 B E REM T THEETE ST

GTCATGCGAAACACGCACGGCGCGCGCACGCAGCTTAGCACAAACGCGTCG
TTGCACGCGCCCACCGCTAACCGCAGGCCAATCGGTCGGCCGGCCTCATATC
CGCTCACCAGCCGCGTCCTATCGGGCGCGGCTTCCGCGCCCATTTTGAATAAA
TAAACGATAACGCCGTTGGTGGCGTGAGGCATGTAAAAGGTTACATCATTATC
TTGTTCGCCATCCGGTTGGTATAAATAGACGTTCATGTTGGTTTTTGTTTCAGT
TGCAAGTTGGCTGCGGCGCGCGCAGCACCTTTGCCGGGATCTGCCGGGCTGC
AGCACGTGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGA
CAAGGTGAGGAACTAAACCATGGCGGTAGAAAAAATGGCTAGCAAAGGAGA
AGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTA
ATGGGCACAAATTTTCTGTCAGTGGAGAGGGTGAAGGTGATGCTACATACGG
AAAGCTTACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGC
CAACACTTGTCACTACTTTCTCTTATGGTGTTCAATGCTTTTCCCGTTATCCGG
ATCATATGAAACGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTA
CAGGAACGCACTATATCTTTCAAAGATGACGGGAACTACAAGACGCGTGCTG
AAGTCAAGTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAAGGTATT
GATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTATA
ACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATCAAAGC
TAACTTCAAAATTCGTCACAACATTGAAGATGGATCCGTTCAACTAGCAGAC
CATTATCAACAAAATACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAA
CCATTACCTGTCGACACAATCTGCCCTTTCGAAAGATCCCAACGAAAAGCGT
GACCACATGGTCCTTCTTGAGTTTGTAACTGCTGCTGGGATTACACATGGCAT
GGATGCCAAGTTGACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCC
GGAGCGGTCGAGTTCTGGACCGACCGGCTCGGGTTCTCCCGGGACTTCGTG
GAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGACCCTGTTCATCAGC
GCGGTCCAGGACCAGGTGGTGCCGGACAACACCCTGGCCTGGGTGTGGGTG
CGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAAC
TTCCGGGACGCCTCCGGGCCGGCCATGACCGAGATCGGCGAGCAGCCGTGG
GGGCGGGAGTTCGCCCTGCGCGACCCGGCCGGCAACTGCGTGCACTTCGTG
GCCGAGGAGCAGGACTGACCGACGCCGACCAACACCGCCGGTCCGACGCG
GCCCGACGGGTCCGAGGGGGGTCGACCTCGAAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTT
TTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGT
CT
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BmCPV SR5/Mk vsp10 M R 2 T MTHEEF ST R=
4. pIZT-LcR- circl FRik# ik

. S10-circl — Junction site

JRKLFF:

B4R S10-circl FBF%),
GGATCATGATGATAAACAATGTATGGTGCTAATGTTGCTTCAACAACAATTCT
GTTGAACTGTGTTTTCATGTTTGCCAACAAGCACCTTTATACTCGGTGGCCTC
CCCACCACCAACTTTTTTGCACTGCAAAAAAACACGCTTTTGCACGCGGGCC
CATACATAGTACAAACTCTACGTTTCGTAGACTATTTTACATAAATAGTCTACA
CCGTTGTATACGCTCCAAATACACTACCACACATTGAACCTTTTTGCAGTGCA
AAAAAGTACGTGTCGGCAGTCACGTAGGCCGGCCTTATCGGGTCGCGTCCTG
TCACGTACGAATCACATTATCGGACCGGACGAGTGTTGTCTTATCGTGACAGG
ACGCCAGCTTCCTGTGTTGCTAACCGCAGCCGGACGCAACTCCTTATCGGAA
CAGGACGCGCCTCCATATCAGCCGCGCGTTATCTCATGCGCGTGACCGGACA
CGAGGCGCCCGTCCCGCTTATCGCGCCTATAAATACAGCCCGCAACGATCTGG
TAAACACAGTTGAACAGCATCTGTTCGAATTTAAAGCTTGGTACCAAACAAG
AGAGAATGCTATAGTCGTATAGTATAGTTTCCCGACTATCTGATACCCATTACTT
ATCTAGGGGGAATGCGAACCCAAAATTTTATCAGTTTTCTCGGATATCGATAG
ATATTGGGGAATAAATTTAAATAAATAAATTTTGGGCGGGTTTAGGGCGTGGC
AAAAAGTTTTTTGGCAAATCGCTAGAAATTTACAAGACTTATAAAATTATGAA
AAAATACAACAAAATTTTAAACACGTGGGCGTGACAGTTTTGGACGGTTTTA
GGGCGTTAGAGTAGGCGAGGACAGGGTTACATCGACTAGGCTTTGATCCTGA
TCAAGAATATATATACTTTATACCGCTTCCTTCTACATGTTACCTATTTTTCAAC
GAATCTAGTATACCTTTTTACTGTACGATTTATGGGTATAATAATAAGCTAAATC
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i e BmCPV /MK vsp10 B35 & RAEF T T HIZHRERT

GAGACTAAGTTTTATTGTTATATATATTTTTTTTATTTTATGCAGGGTGACGCTC
GTAAATACCATTCGAATGCTAAGCCACGCGCGATCCAGATCGTCTTCAGTCCT
AGTGTGAATGTACGCACCATCAAAATGGCTAAAGGTAACTCACTCTCTGTAC
CTGACGAGTATCTACAACGGTCTCACCCATGGGAAGCAACCGGAATTAAGTA
CCGCAAGATTAAGAGAGACGGAGAAATCGTTGGTTACAGTCATTACTTTGAA
CTACCCCATGAATATAGCTCCATTTCGCTAGCAGTAAGTGGTGTACACAAGAA
CCCATCGTCATACAATGTTGGATCAGCACACAACGTAATGGACGTCTTCCAAT
CATGTGACCTGGCTCTTAGATTCTGCAACCGCTACTGGGCTGAACTTGAATTG
ATCAATCACTACGTTTCACCGAATGCTTACCCATATCTCGATATTAACAATCAC
AGTTATGGAGTAGCTCTGAGTAACCGTCAGTGATTGCTCGTGTAACTTGGATA
CCGGAAAACATGACGCTGTGATGAATTACGCGCCCGGTCTTCGGATAGGTAA
GTATTCAAAATTCCAAAATTTTTTACTAGAAATATTCGATTTTTTAATAGGCAG
TTTCTATACTATTGTATACTATTGTAGATTCGTTGAAAAGTATGTAACAGGAAG
AATAAAGCATTTCCGACCATGTAAAGTATATATATTCTTAATAAGGATCAATAG
CCGAGTCGATCTCGCCATGTCCGTCTGTCTTATTATTTTATTACCGCCGAGACA
TCAGGAACTATAAAAGCTAGAAGGATGAGTTTTAGCATACAGATTCTAGAGA
CAAGGACGCAGAGCAAGTTTGTTGATCCATGCTGCCACGCTTTAACTTTCTC
AAATTGCCCAAAACTGCCATGCCCACATTTTTGAACTATTTTCGAAATTTTTTC
ATAATTGTATTACTCGTGTAAATTTCCATCAATTTGCCAAAAAACTTTTTGTCA
CGCGTTAACGCCCTAAAGCCGCCAATTTGGTCACGCCCACACTATTGAACAA
TTATCAAATTTTTTCTCATTTTATTCCCCAATATCTATCGATATCCCCGATTATGA
AATTATTAAATTTCGCGTTCGCATTCACACTAGCTGAGTAACGAGTATCTGATA
GTTGGGGAAATCGACTACCGGTCATCATCACCATCACCATTGAGTTTATCTGA
CTAAATCTTAGTTTGTATTGTCATGTTTTAATACAATATGTTATGTTTAAATATGT
TTTTAATAAATTTTATAAAATAATTTCAACTTTTATTGTAACAACATTGTCCATT
TACACACTCCTTTCAAGCGCGTGGGATCGATGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAA
GGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTC
CATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGA
GGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAG
CTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCG
CCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTAT
CTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCC
CCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAAC
CCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTA
GCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAA
CTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA
GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCG
CTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAA
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BmCPV &RiE/Mk vspl10 S5 E REER TP AITHIRT 5 M=

AGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGG
AACGAAAACTCACGTTAAGGGATTTTGGTCATGCGAAACACGCACGGCGCG
CGCACGCAGCTTAGCACAAACGCGTCGTTGCACGCGCCCACCGCTAACCGC
AGGCCAATCGGTCGGCCGGCCTCATATCCGCTCACCAGCCGCGTCCTATCGG
GCGCGGCTTCCGCGCCCATTTTGAATAAATAAACGATAACGCCGTTGGTGGC
GTGAGGCATGTAAAAGGTTACATCATTATCTTGTTCGCCATCCGGTTGGTATAA
ATAGACGTTCATGTTGGTTTTTGTTTCAGTTGCAAGTTGGCTGCGGCGCGCGC
AGCACCTTTGCCGGGATCTGCCGGGCTGCAGCACGTGTTGACAATTAATCAT
CGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACTAAACCATG
GCGGTAGAAAAAATGGCTAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTC
CCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAG
TGGAGAGGGTGAAGGTGATGCTACATACGGAAAGCTTACCCTTAAATTTATTT
GCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTTTCTCT
TATGGTGTTCAATGCTTTTCCCGTTATCCGGATCATATGAAACGGCATGACTTT
TTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAA
AGATGACGGGAACTACAAGACGCGTGCTGAAGTCAAGTTTGAAGGTGATAC
CCTTGTTAATCGTATCGAGTTAAAAGGTATTGATTTTAAAGAAGATGGAAACA
TTCTCGGACACAAACTCGAGTACAACTATAACTCACACAATGTATACATCACG
GCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCAAAATTCGTCACAAC
ATTGAAGATGGATCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAAT
TGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCGACACAATCTG
CCCTTTCGAAAGATCCCAACGAAAAGCGTGACCACATGGTCCTTCTTGAGTT .
TGTAACTGCTGCTGGGATTACACATGGCATGGATGCCAAGTTGACCAGTGCC
GTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTCTGGACC
GACCGGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTG
GTCCGGGACGACGTGACCCTGTTCATCAGCGCGGTCCAGGACCAGGTGGTG
CCGGACAACACCCTGGCCTGGGTGTGGGTGCGCGGCCTGGACGAGCTGTAC
GCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCTCCGGGCCG
GCCATGACCGAGATCGGCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGC
GACCCGGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTGACCG
ACGCCGACCAACACCGCCGGTCCGACGCGGCCCGACGGGTCCGAGGGGGAT
CGACCTCGAAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAG
CATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTT
GTCCAAACTCATCAATGTATCTTATCATGTCT
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ME=

BmCPV HREL/ME vsp10 B R AT BRI THEER 5T

Mix= ®RILE

BB HR e G ST/
PCR {X TP600 TaKaRa /A 7]
e X TR CS101-3EB ERNELBUBZERAA
1/10000 7447 RF  BS124S ERBEZFIHUEBERGEIRA A
pH it Delta320 R 2R E R A F)
S BB CHB-10 BN KRR THRAA
& XBEE L Picol7 Thermo A &)
EREFSEERZSE QYC200 FHEEETREEERAT
FEEHEKE Mini Protean 3 Cell  BioRad A ]
K B KA HE-90 KEEAH]
EX @i SHP-250 LR ELRREHERAH
BB RS GelDoc XR System  BioRad /A &]
ZIhRe S HTRR A ChemiScope6300 Clinx Science Instruments 2\ &
KM E T Nano Drop2000 Thermo Scientific 22 &
EH YK FBYR POWER /PAC 1000 BioRad A ]
BIRE KA 705 Forma 2\ ]
P B AR UPT-III-5T FRER B AR A BR A ]
HFEBME HT7700 HITACHI A 7]
RICHE B R Nikon TE2000-U Nikon 2 ]

 RALEEEME Leica dm2000 led E 3 AN
HRERNEEME  LSM-800 Carl Zeiss AG A F]
EERRKER LDZX-50KB BT B
B RVER KB HH.S FEETERAT
piifa% e 78-1 FREENBEFEFRAF
1% R FvKAX DY-A PR AEYEARFRAH
JiRERE2N TS-100 W T H AR TR ESHE R PR A A
S IR 8% KQ-500DB %! BRI B ERA
TBA BUBREEAN SKSI %4 LR OBEEYRIERRAF
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BmCPV SRFS/MK vspl0 HIERRERMTFRITHRF R B

B it

Z U, EREERTE BRI T AE AR IR R L A !

B, REZBWEBRNSWE H2W, FZ2IMAENELEEL™ENE
FREARWERIE TRRNFEL, RN, FZMENBSERLLNZE
AR, MAERKBSIAERDRNILT RIFUBHEER, EAEZMNFEE, RE
BoRE. EH, RERBH IR URBEK B SHE!

FIET, WERPITRRZIMMECTEN, IRUZIMEROBERT,
HFTRASEVHENEN, SRERTHFSHEL, WAMEELIEET, &
FROBBERR, HUERERBH. REERBPHAZIMHRNENSER. E
RETEMNETNEAEREHF, ROBOHES AT RIRRA R, EREZ=F
B, MERBTWMRTRLBIKETE, #E 7V EENRS,

HABRERGEWEM AN M. BRI K =FR T
R FIMEE R IREE S 0 B W A HE) . BERBUTENEER! Bl
W B | R E PR ERXSE, TR Isp FREFFA. Bifistx
EESELRE, FRE, 2LRIWRE! BER-HR@E, KRG HE,
BMAERR! MAACERBREFRRFEZARKBNE, F-LFHEBIVKLMRI,
EABFERTPETGK, ZRFEAENLEITITH, EhZ5RIAMTER, HuBR R
o (EREEM, SRR RREYMEE TRMEHAIME, 2T
BHRITH, RIMIEROEEEAEMARELE, kRS,

BEFEFIRHROLET, MNEREBNFEE, REREXWEE, il
MIEFRZ BRI K, EXNRERMEREZIEL, BRHEBABRIT.

&5, ERAS5®GHRMERNEEERBUARBENEE!

R
2021 &£ 5 B THHEER
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BRI ERMBER SR
Q. 1. HeXMith, ABAMNELAUNOEREL, SXEL, FRLHFESAFH, CENTEE
AEBBHRERE, BXFARBALEARS (HALHEEXGRALDSHEE) . £HTH.
YheR, E4ELE;

2. MEMEE
3. ATERRLR AN, ETRURTIFURATHUAMANEASR LI EENEH —ABM 2.

8 18 i B £ S BmCPV S10 dsRNA (+) ##) sORF A% 448 ik vspl0 69l 4k, %
LEFvplOAATBoCPVERNERTHP, vspl0 LA A0 F,vspl0 8 & 5 X sORF
L3469 IRES {2 8484, vspl0 THAKN RNA RSB A 4 Rk A& T circRNA, vspl0 89k 5
AHEREAMEEME, HEATKA, vspl0 TAMYE BmCPV ¢4 2 8, L& & vspl0
A B NE, ARAmBAT, BBAAT R LA, FHIITEEA vspl0 TIARKA
HAMEE, vspl0 TRARGABBA L, ERWIFATH vepl0 ZHAGOHAPART
MR E O PHB2 4T THMAMAL, BiET vspl0 5 PHB2 #9 A4k E4F, PHB2 FHHARLA
P vspl0 TR AL 5 PHB2 EH S F AT A B A S MM L 4. HFAH R sORF 848 K
vsplO 89 A MG TRA TR E L,

RXEHMWM, R148, BRAFFER, HBETH, HEEH, AFTRBHERLELH
FRME, F-2ddldd., oL HBEL. BASY, BHENEL, TaAW, osd
RERNE, ARGEI BN, THL2DH. ANELCAAT AN T LoRAE R
Hek. CXHEFY, REATESHEARSREGMM,

FHERE—HR ERLRIEH, FRHIARTFALFE,

E: ARNE (BEEMER) TFERITH
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