5 B 244 Chinese Journal of Applied Entomology 2023, 60(1): 87-95. DOI: 10.7679/j.issn.2095-1353.2023.010

T RIEFIEIPE acemiR-3759-y X AL E#E4h
MERNREREERNZIE

£ OB vy &m#E' wER' BAW' 4FR4eS
At LT omo &N

(1. fREARMRF SR A (2R 0 ), FEIN 350002; 2. FE MR AP FFE i, &M 350002;
3. FHME FEREIST, FHAK 132000 )

i E [HM] miRNAZERREAK . ZF RS 24 Yt i v & 1 B /E /. Ao )
ace-miR-3759-y #ATFRIEFFHN KA, Il i 13 35 5 M ace-miR-3759-y #RFTHXT A% % Apis cerana
cerana 4y H§IE K 635 K T SR , LA R ace-miR-3759-y JEH5 40 H1 & & (4> T HLERAIF 58 S A4k 4
[ 3% ] il T Stem-loop RT-PCR F/1 Sanger il 4&31F ace-miR-3759-y A3 35 1T 51 o il 1 4] AR 48140 (Mimic)
FMHI Yy (Inhibitor) % A28 i 4l Bt MWK L H Y ace-miR-3759-y HEAT3d A MR, FIH RT-qPCR i
ace-miR-3759-y 1 izf & 1% T il oA sk SR B 0 5 R AR X ek i, R F RS gh b A fR . [ 458 ]
ace-miR-3759-y &1 A5 40 iz 38 ALk I P B SEAEAE N ZRaK . AHEE T Mimic-NC 41, ace-miR-3759-y
fE Mimic-ace-miR-3759-y 21 4 HI%A1 5 H B L itk b g 3% L (P<0.05), 7£ 6 H k4 umpke -
PFRBHARZ A DEE (P>0.05), H%T Inhibitor-NC 21, Inhibitor-ace-miR-3759-y 41 4. 5 1 6 Hi#%
4 UM B 38 8 25 R R EREA (P<0.05 ), 1333k ace-miR-3759-y Jii, CICAE 4. 5 F1 6 H 4l i i ik i
(IF IR R E T (P<0.05); CKIfE 4 HIEA 5 HE 4 Huln itk = b iy 2 k5 B2 T (P<0.05), 1E 6
40 ol bk 2 b SRR A 22 R B35 (P>0.05), #ill% ace-miR-3759-y J5, CIC7E 5 A4
WRELH I 2 RS (P<0.05), £F 4 HERH 6 Hid% Rtk b RS AAmZEF RRE (P>0.05);
CKI 7£ 4 Hi4h Bk P B 2 FIZRIA (P<0.05), 7 5 HESF 6 H 4l B i bk 2 A b R ik H 4l ) 22
BARZE (P>0.05), k4, 5 Mimic-NC Z1AHH., Mimic-miR-3759-y 4110 6 HtahdifiA®E Nk, B4
255N BE (P>0.05); 5 Inhibitor-NC ZHAH I, Inhibitor-miR-3759-y 41#Y 6 H %k ®E 7, (B4
HZEREARE (P>0.05), [ ] Wi Mimic M Inhibitor (75378 b A 8 e 4l du i bk e ip st T
ace-miR-3759-y M7 &0 63k K il , ace-miR-3759-y H i CIC F1 CKI (&1L, ace-miR-3759-y XF4)j i
Ny RTE S AN

KRB PAEEE; il MWKEL; miRNA; ace-miR-3759-y; i 3&ik; mif#
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Abstract [Objectives] To determine the role of ace-miR-3759-y in target gene expression and body weight of Apis cerana

cerana larvae in order to provide a foundation for further study of the ace-miR-3759-y-regulated molecular mechanism
underlying larval development. [Methods] The expression and sequence of ace-miR- 3759-y were confirmed by Stem-loop
RT-PCR and Sanger sequencing. A. cerana cerana larvae were fed Mimic and Inhibitor to overexpress and knockdown
ace-miR-3759-y in larval hemolymph. RT-qPCR was then used to determine the effect of ace-miR-3759-y overexpression and
knockdown on the target genes CIC and CKI, and on larval weights which were measured using electronic scales. [Results]
ace-miR-3759-y was both present and expressed in the hemolymph of A. cerana cerana larvae. Treatment with Mimic
significantly up-regulated its expression in 4- and 5-day-old larvae relative to the control group. It was also upregulated in
6-day-old larvae, but this was not significant. Conversely, treatment with Inhibitor significantly down-regulated
ace-miR-3759-y expression in 4-, 5- and 6-day-old larvae relative to the control. After overexpression of ace-miR-3759-y, the
expression of CIC in 4-, 5- and 6-day-old larvae was significantly down-regulated, whereas that of CKI was significantly
down-regulated in 4- and 5-day-old larvae. It was also down-regulated in 6-day-old larvae, but not significantly so.
Knockdown of ace-miR-3759-y significantly up-regulated the expression of CIC in 5-day-old larvae. Expression was also
up-regulated in 4- and 6-day-old larvae but this was not significant. Knockdown of ace-miR-3759-y also up-regulated CKIl in
4-, 5- and 6-day-old day-old larvae, although the degree of upregulation in the latter two age classes was not significant.
Moreover, treatment with Mimic caused a non-significant decrease in the body weight of 6-day-old larvae relative to the
Mimic control group and treatment with Inhibitor caused a non-significant increase in the body weight of 6-day-old larvae
relative to the Inhibitor control group. [Conclusion]

Effective overexpression and knockdown of ace-miR-3759-y in A.

cerana cerana larvae can be achieved by feeding mimic and inhibitor. ace-miR-3759-y negatively regulates expression of CIC

and CKI but has insignificant effects on body weight.

Key words Apis cerana cerana; larvae; hemolymph; miRNA; ace-miR-3759-y; overexpression; knockdown

rhAE%5 e Apis cerana cerana &4 i & ¢
Apis cerana 45 £4 AT, 23k FE 5 8 A4 7
By EE M —, BARRNATMETNE
(Zhao et al., 2020 ). miRNA E—EKENT
18-25 nt AP PEME /N RNA (small RNA, sRNA )
T ( Griffiths-Jones et al., 2006 ), ] ] %HE
mRNA Bl (LA | T 5 53 s 7K R A
Ty PE/EA (Samad et al., 2019; Chen et al.,
2020 ). FEEBFFERIAWTTR A, —2E miRNA #iiE
SCREIE A IE 4 L R R I8 IBE ( Sontheimer
and Carthew, 2005; Fabian et al., 2010 ). R A
TE 2215 S 4% Drosophila melanogaster ( Wei et al.,
2018 ), ZK#Ar Bombyx mori ( Wang et al., 2014 ),
IX] He IV 4% 1. Anophel es gambiae ( Dennison et al.,
2015) FiEds (REFRIDAE, 2018 ) SRR P 4E
F| K& miRNA,
Hl, 3225w R A ( Mimic )
I ( Agomir ), |4 ( Inhibitor ) B4 HT
7 ( Antagomir ) R #1TE H miRNA B IIREMST

( Cristino et al., 2014; Freitasetal., 2017 ), Xt
VG 7% % Apis mellifera i) miRNA Ef7id A
B TS 2 UL R IE , 140 Michely 5£( 2017 )
B VG 4 e T VE RS miR-12 Al miR-124 fY
Inhibitor, & F{ miR-12 Fl miR-124 [ Fik B A
AR, EIR 2 4 miRNA X T 2042 fid
AACAZ 1 B B B A R e . O R S

(2022 ) iEid4EME Mimic A1 Inhibitor {75 5
S EL T ame-miR-13b 7E & K F] % ¥ Apis
mellifera ligustica %J 4L~ 1A K - 14 1 38 15 A
W, FFIFSZ ame-miR-13b #5322 AR K -3
Egfr 933k, SR, ZRJ7 %1% miRNA i3k
IR R 5T 38 A AT SR 2 o

HeRT, PETEERY ame-miR-3759 ELHEE
FIHRIE (Chen et al., 2010 ), {HZK )7 & K
ace-miR-3759-y 124 A Wi iE HINREAR . REAR
F4 (2020 ) F|H small RNA-seq ( SRNA-seq )
FARXF AEBE W 4-6 H Il B A 5 I A4
B, &P ace-miR-3759-y ik B 7EL HUIHIE &
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B PR (TPM {43910 . 571.46,
279.47 1 201.13), FHH 5 5HF Capicua %
CIC 12t e J1 39 25 10 AR D8t 410 1 590 5 [
CKI 5§ 69 ML AT R L KR . ADFS
XHRTEATIIN RN ace-miR-3759-y HEATHR AT
FIEAIE, @AM Mimic F1 Inhibitor % riAg%
WL MK E P AY ace-miR-3759-y #EATd Fik
IR A, i RG] e PR 3 5 R &)y A R AR
1k, LIIABAHG ace-miR-3759-y X #UELH CIC Al
CKI ik J gl R E 5200

1 #MREFEZE

11 Pt HiE

Hh A g e T )y U F AR AR MROR 22 B )
Bhegielbe (espsele ) s iR P RNE 19 S
ﬂ%ﬁ¥o

1.2 ace-miR-3759-y i) Stem-loop RT-PCR §
Sanger ] 7 3&1iE

X Stem-loop RT-PCR X} ace-miR-3759-y
PEATEGUE, #RYE ace-miR-3759-y W3, FlH
DNAMAN #F5ciHRe mE Stem-loop 5141H1 |
e (F) LLSGE RS (R) (£ 1), ff
H RNA i #2187 & ( Permoga, "1 ) 43742 HX
rRAR N T e L (6 HR ) R B e i A bk £
AR RNA FE AR, S8)5FIH Stem-loop
ST R 5, 1358 cDNA AR BT T
PCR 473§ (2%, ), WZ 1.8%MHUENE
BE Uk . VI M H By R B, ARG &%
pMD-19T # 44 ( TaKaRa, W ), #4LKIHATE
DH5a ( KR, ), PRPEEE T LB liAkK:
FREE (AR PUE) R EFR 12 h, U SRRt
17 PCR %€, L5 AR IE 2 il A Tk
17 Sanger M7 ( Humillfy, M13 514 ).

1.3 ace-miR-3759-y Hiid ik FARs &

1.3.1 acemiR-3759-y Ry REFMAGHMAL
AFE SHEBES (2018) MHERREEIET
ace-miR-3759-y 1Y 3k 2 3k Fl i [ B i A8 2 16 4
W NTARFE, BEREARM T : (1) 283 AM4h

R At R LR S A 1) v e e A Ry SIS e
AIERENA S SR ELNAL, T FH 06 7 B s ol 2544 e
FERRE T2 B, A0 12 h FHEGH%EE,
SR G K RS R, A B &
BE2 HBMAHUNOEZC HUE 100 uL Wk
(HeTI 63%, W% 6%, BERkRY 1%, JTHEK
30% ) 1Y 6 FLANffLEEFRMR Y, RELIA 20-30 2k
iy, BTERERAE, 78 (35 £ 0.5) CHIAH
YRR (RH) 95%M 5 FiAFE 1 d; IKH¥E 3
HigZh Bk 4 41, /OB 2B 48 FL40
Mok geth (EHUE 40 L fEkL ). (2) Hises
WL 4 Mimic-ace-miR-3759-y . Mimic-NC ( JG
X Mimic ). Inhibitor-ace-miR-3759-y Fil Inhibitor-
NC ( JE X Inhibitor ) FY/PAEL, o HFHTR Ak iy 2¢
He A 40 pmol/g; 12 h TE L AL A
BECCE B 40 pL FUIR WORE ( RWR N
40 pmol/g ), HEZEIAME 6 K ; FEiE H M TS
M A 6 Hi. Mimic-ace-miR-3759-y, Mimic-
NC. Inhibitor-ace-miR-3759-y #/1 Inhibitor-NC Z&
& LA R 255 R A IRA RSB, JPHIE R
WL 1,
132 #hHmHKEHEF acemiR-3759-y Tk
EHREM 208 Borsuk % (2017) RIEH T
2, HHICER) PBS Z2ihi e & vkl i 1w
PLVRRRL, P g 40N O W 40 He T 5%
PRV , SR J5 7 v AR & v T 0 B A 30
BN H AR, e F A ] B /Do R B 1T
e 3 kMMM ERESEF 1A
RNA-Free EP &, W AR5 # IR UKFE IR A7 5
Mo ERSEE R 4. 5 F1 6 Hibgh Rk T
B, A HESEC3 AEY S ER
B ¥  ace-miR-3759-y M F 5
( GACTCACGTCGACTGGGTGTCCG ), Z: IR
HAE (2019 ) M B THRE R ZE R
( Stem-loop ) 514 H1 L35 | 9 e T i 51 4
(#£ 1), ZFE RRE TAY TRAFRHITAE .
FIH RNA fli#3877 & ( Promega, 3 ) 43714
B 4-6 H i 4h AUl itk A9 2 RNA, 53 A ),
—1% RNA FIH Stem-loop 5|7 45, 15
F) cDNA ENBIMR ST ace-miR-3759-y (1)
qPCR; 53—/ RNA F|J] Oligo DT 5|¥i#47 %2
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x1 &N, MEMISIMERER
Table1l Detailed information about mimics, inhibitorsand primers

ZFr Name

J¥51 (5-3') Sequence (5'-3")

FHi& Purpose

Mimic-ace-miR-3759-y-sense  GACUCACGUCGACUGGGUGUCCG
GACACECAGUCGACGUGAGUCUU

Mimic-ace-miR-3759-y-
antisense
Inhibitor-ace-miR-3759-y

Mimic-NC-sense
Mimic-NC-antisense

Inhibitor-NC

ace-miR-3759-y-F

CGGACACECAGUCGACGUGAGUC

UUCUCCGAACGUGUCACGUTT
ACGUGACACGUUCGGAGAATT
CAGUACUUUUGUGUAGUACAA

ace-miR-3759-y AYFLIIY)
ace-miR-3759-y mimic

ace-miR-3759-y FHIH 4
ace-miR-3759-y inhibitor
BT B )
Negative control mimic

A Py ) A X AR

Negative control inhibitor

ACACTCCAGCTGGGGACTCACGTCGACTG  ace-miR-3759-y ffJ qPCR

ace-miR-3759-y-R CTCAACTGGTGTCGTGGA gPCR of ace-miR-3759-y

ace-miR-3759-y-Loop CTCAACTGGTGTCGTGGAGTCGGCAATTC ace-miR-3759-y ) [ % 5%
AGTTGAGCGGACACE Reverse transcription of

ace-miR-3759-y

U6-F CCAGGAGATGAAGTGGATACTC U6 Y qPCR

U6-R CTTGCTTGAACTGCTGCTT gqPCR of U6

actin-F TTCCGCTATTTTACTCCG actin ) qPCR

actin-R ATACTTTGGCTACGCTTG gqPCR of actin

CIC-F CCTATTTCTGATGCTGGC CIC 1) gPCR

CIC-R CTCCTTTGTAACGGTGCT gPCR of CKI

CKI-F GCAGGAATTTGGGTGGAG

CKI-R GGGCATAGGGTTCGGGTA

gk, 153/ cDNA E MR IELT ace-miR-
3759-y MHEEER ( CIC Fil CKI ) FINZ M actin
( Gene ID: LOC107999330) #11 U6 ( Gene ID:
LOC107994478 ) i) qPCR.,

28 SYBR Green 57 & 45, 78 ABI
QuantStudio 3 ZGEH PCR &4t ( ABI A H],
F[ ) [T ace-miR-3759-y [ qPCR ¥, [
IR R AR Y 2 BB B A (2022 ) RYHRIE T
B ANV PEAT 3 IR TR 3 AT
FA o R 270 IS ace-miR-3759-y FUHIXT
Fik &, ilid GraphPad Prism 7 B4 47805 43
Mot
133 acemiR-3759-y HIRIPEREKEN S
1.3.1 95 /5 538 i 1] M2 Inhibitor-ace-miR-3759-y
X} ace-miR-3759-y #EA TR, FHR 1.3.2 T

EIET ace-miR-3759-y 4 qPCR #&:, Js2 W& &
SRR [A] b o A S B A T 3 IREEARE
3 WRPATER ., R 270 i ace-miR-
3759-y BYMIXS &, K GraphPad Prism 7 k{4t
BRSBTSz B, B dEE4T Student’s t K555

1.4 ace-miR-3759-y T FTIEMALFES R
HHPEAUNEREESIT

41 HL Mimic-ace-miR-3759-y . Mimic-NC
Inhibitor-ace-miR-3759-y # Inhibitor-NC 21/ 6
Hibah i, i PBS SRl RIS UE 2 B4 d
TR RE% B B R, PR IE AR/ N WO IR R AR
FIFH FA2004 G 4 HL - R°F (S F1EF-, L)
SR Bk 4 4 6 Hig 4 T ARE (3 3k
—4, 7 3 WAEYFES), IHEAHAYRE
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P2k 5 IR GraphPad Prism 7 £ #E4 744
I P

1.5 ace-miR-3759-y WEIEERIAEKRI

i i3 qPCR #: ace-miR-3759-y i & 15 Fl it

[ #EIE D CIC A CKI ByAEXT # k&, DL actin

( Gene ID: LOC107999330 ) YE NS RN,

N AR R SRS IR WA (2022 ) HRIE HETT

W BRI T 3 IRERE N 3 P47

B, FlH GraphPad Prism 7 #K{F 47508 40 #r
PIR

2 GR59H

2.1 ace-miR-3759-y B3R A 5 51 IEHE

BiNEPEEE S Uk &5 R B, fErh AR 6 H
W% 4y H F g R I 6K B Hp 2 R R S A T
FHB B (29100 bp) (K 1: A), TiEAMEXT
MR R Be. #—201% Sanger P45 R 2
N, Y R B A 5 i Y ace-miR-3759-y
Fol—% (K 1. B), U E&5RIEELT
ace-miR-3759-y &3k 131 1) B3

A b M 1 2 N

250
100
B

GACTCACGTCG ACTGGGTGTCC G

/\/\/\/\/\/\A/\ﬁf\/\/\ﬂf\/\m

B 1 rhAeEiEL) migE A Mk e
ace-miR-3759-y B3R A FAFF 5l I8 HiE
Fig. 1 Validation of expression and sequence of
ace-miR-3759-y in gut and hemolymph of
Apis cerana cerana larvae

A. Stem-loop RT-PCR ¥ 18 7= %) i B i W5 28 L VK
B. ace-miR-3759-y #"#¥ J Bz Sanger /¥, VK& M:
DNA marker; JKif 1: 6 H#&hRziE; Pkl 2:

6 FIRAN LI EL s 9K N: BRI (G HK ).

A. Agarose gel electrophoresis for amplified products
from Stem-loop RT-PCR; B: Sanger sequencing of
segment amplified from ace-miR-3759-y.

Lane M: DNA marker; Lane 1: 6-day-old larval gut;
Lane 2: 6-day-old larval hemolymph;

Lane N: Negative control (sterile water).

2.2 rtheeEigEsh hm#kEd acemiR-3759-y By
TR E R PESEE N

RT-qPCR 453 B7~, HHETF Mimic-NC 41,
Mimic-ace-miR-3759-y 41 4 H &4 A ke 4
ace-miR-3759-y [k i i & [ IR P<0.05)
(El2: A), 5 HRdummpk e b R A W3
FIH (P<0.01) (K 2: B), 6 H 48 ik e A
HEFRR & FAEA N ZERAEE (P>0.05) (B
2. C); AHIT Inhibitor-NC #H, Inhibitor-ace-
miR-3759-y 41 4 HEEF 6 H 4 ik e o
ace-miR-3759-y ¥ g 3 T I FiE( P<0.05 X & 2:
A, C); 5 Hid#hdm kL ace-miR-3759-y
BETHFES (P<0.01) (K 2: B),

2.3 ERIEFEEFE ace-miR-3759-y Xt 4h B i
ErhEEE CIC 1 CKI X RiZEH M

HE T AT ARAT 0 e T D e, B
RNAhybrid, miRanda #1 TargetScan {4#t17
ace-miR-3759-y #UELRI AT , B AAESEERIA .
B0 TN 45 R S R ace-miR-3759-y H:Al[E] 146
4 mRNA, XJh 69 N #E—20 8 & Bk
LB mRNA AR 119 Somps, fuds s hns
R R, T I AR AR ) 22 2R/ 95 24
PR VA MR YT, SRR, B TR Ak Fn
A LA S 20 A QI A . RS Nr R,
Pk th 5 4 HUAE K R R G 1 S PR S TR
Capicua CIC ( LOC108000904 ) 14 fits J51 11 75 14
MHEHGE A 41 7 CKI (LOC108002888 )
T RT-qPCR ¥l ,

RT-qPCR Z5R E/RHH# T Mimic-NC 4,
Mimic-ace-miR-3759-y 41 4 H#® (P<0.01), 5 H
# (P<0.05) Fl 6 (P<0.01) H %)k
CIC R EBET (B 3: A); CKITE4 H
1% (P<0.01) Al 5 Hi% (P<0.01) H¥&4hd ke
Hg 2 NIRERS, F 6 HIRMMRE ih R ik E
Ml R AEE (P>0.05) (E 3. B), KT
Inhibitor-NC £, Inhibitor-ace-miR-3759-y 21 5 H
W4 Bk e CIC ik 3 i (P<0.01)

(K 3: A), 4 HIEAI 6 Hig%h Bk rh CIC I
RO ZERARE (P>0.05) (K 3: A);
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Relative expression level
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Relative expression level
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FEXTRIR R
Relative expression level
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@U‘z&e’ 0‘»“6 N g o‘»“e @0»‘*6 0‘»06
& . K &
‘é\\ & W @\’&Q & NS ‘é\\ & W
A\
#H 5 Group #H 3] Group #H 3 Group

B 2 RIEFEPE acemiR-3759-y fm H7E AL B i 4 I ok 2 Fp G AE X R IX 2
Fig. 2 Relative expression level of ace-miR-3759-y in hemolymph of Apis cerana cerana
larvae after overexpression and knockdown
A 4 Higghm; B.5S Higghdy; C.o6 Hikghti, ns fUREFARE (P>0.05, Student’s t f ). *RFK2EH W3
(P<0.05, Student’s t fr ); **AXZERM P (P<0.01, Student’s t K4 ). &3, & 4[d.
A. 4-day-old larva; B. 5-day-old larva; C. 6-day-old larva. ns represents no significant difference (P>0.05), * represents

significant differences (P<0.05), ** represents extremely significant differences by Student's t-test (P<0.01).
The same as Fig.3 and Fig. 4.

4 H % 4-day-old B SHi® 5-day-old 43 # 4-day-old B 5H¥ 5-day-old
B 6H i# 6-day-old B 6H# 6-day-old
[ A

N
()
w

= 2.0 o
I .S w8 2
HE1s 7
g K &
25 10 23|
R =
ks 0.5 =
o el Mol o ol
°c;' : 3 <0 0B <00 0 g 26 A G ot <G 8 2O oA
é é%é éc,q S éqﬁé qﬁé '*é A o q"
0‘ '\ & 0& ,@ \CJ (\ f\)
@@f@@&j&& et "&9“&%& &“ﬁo&
N N ¢ o & o &
A I SR W W W
24 5] Group #0351 Group

B3 IRIEFALE acemiR-3759-y F¥IEE CIC (A ) 1 CKI ( B ) FERRAEEHEL) R E F AN RIEE
Fig. 3 Relative expression levels of target genes CIC (A) and CKI (B) after overexpression and knockdown of
ace-miR-3759-y in hemolymph of Apis cerana ceranalarvae

CKI 7£ 4 H /&4l ok 2 P 2 b £k 6 HIhdpFIRE N 0.144 4 g, /N T
(P<0.05), 765 HidA 6 HRghdumskei b £ Mimic-NC 41 6 H #34h gy E K #( 0.167 1 g),
WERIBEA R ZERARE (P>0.05) (K 3: B), P 2 %A B 2% (P>0.05); Inhibitor-ace-
04 WHEFIR R.3750y % miR-3759-y 4 6 H 4 KPR 0.174 5 ¢,
Hﬁéﬂ;iﬁ% R ccem! Y XIRER KT Inhibitor-NC 2H 6 H &4 du i) 5 2 {k 5

(0.1624 g), HPAIMZERARZE (P>0.05)
AR PR, Mimic-ace-miR-3759-y (E 4),
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0251

— ns ns
89
= 020 T
I
(]
2 0.15¢} l
Z 0.
l-g .
A 0.10
"0
@ 0.05f
& 0
p C P C
’5’\69*3 '\Cﬁ fb'\‘)q«! . o‘ﬁ
78 (<8
\O‘b' .\o"‘bo
NS &

2( 5 Group

B 4 FREMFFE acemiR-3759-y B
rhiEEdE 6 At 4 RIFE

Fig. 4 Weight of Apis cerana cerana 6-day-old larvae
after overexpression and knockdown of ace-miR-3759-y

3 itig

HTHT, miRBase %3 A ISR G J7 2 1 11
259 A~ miRNA, AU A8 i 25 T At e i )
miRNA (54, 2021 ), AWF5¢iE I Stem-loop
RT-PCR #1 Sanger il ¥ ilE5E | ace-miR-3759-y 7E
r A S 0 4 13RI 9 2 o B AR AE AR A
IR T % miRNA {5 BRI T8, ERUAE %
W 38 i 1351 Mimic A1 Inhibitor #E£T miRNA [
I SRR AR 1) 1 B L IE R GE ( Freitas et al.,
2017; Michely etal., 2017 ), #HL T HAE 2,
L)) R MESS , VT I 2 R P S g
L) P A S e T 2 e 4y SR A T T B A 1
MU 58 2 T84 BT, BOARHIF 58 R F AR I
X AR e 4 BT ace-miR-3759-y AU K
ISFERE . AR, 5 Mimic-NC AL,
Mimic-ace-miR-3759-y 2l 4 H {2 F1 5 H %) Huf
WRELH ace-miR-3759-y Rk W3 B, 6 H
Wbk ace-miR-3759-y FiH#Ek; 5
Inhibitor-NC ZH #H [t , Inhibitor-ace-miR-3759-y
ZHAE 4.5 1 6 HB% A Mk H ace-miR-3759-y
MRBREET M (K 2), X—45 R EKVE
AR Mimic F11 Inhibitor 7] SZEH FhAE % e 4)) iy
LR EL H ace-miR-3759-y A R 26 38 Fl R 5
PR EAE (2022) il A Mimic Fl Inhibitor

TE BN S5 IR ) 2 6 41 U7 18 Y miRNA /5
FEIRFRRE o L 25 Rt — B TR AR ST B e %))
7 T8 R IM P P miRNA B ZhRE R 2 B i 42
lagerein

AWFFEH, miR-3759-y JL#E CIC FI CKI
469 MM, HSEMHT Capicua (CIC) BT
HMG-box FHi%, J&—aELORsF % il
T 2% Ras/MAPK {55 1845 04 2 40 i
A K JH9555] ( Simon-Carrasco et al., 2018), H]
RO R R G2 1) DNA 7 5,454 DA T 41 15 2
P2 I B2 AR 1015 538 4% ( Simon-Carrasco et al.,
2018 ), CIC fWIFEAR % Drosophila Hi# & 3,
FERUE S 5 R # B A K L BV IR G &
B RSP A 54 (Jiménez et al., 2000 ), Y3 4h,
wELSYT, CIC mERSTFHSSMER, Ik
i & 10 R) R OGP B G & B M D R S A
PH5FFE (Kim et al., 2011; Tan et al., 2018 ),
Zhou % (2019) TEWFFEIN 2 )7 & 14 U1 H 2 21
B3 3] miR-1307, FFUESEHEE G T 5L
CIC, miR-1307 FI il i 575 CIC KibZ HUPH
T XA T 25 BT 25 M . AR WF9E R B R
ace-miR-3759-y J&, CIC 1E 4. 5 Fl 6 Hik4hh
Mk A R A R 2 T (K 3: A); rll
miR-3759-y J& , CIC 7£ 5 H 4 du bk 2 v it 2
e B, AE 4 R 6 B4l ik e
FiEARESFAEE (F3: A)

CKI 2 4t it J] 191 8 1 Aol 1 33l ( CDKO) 1)
PO, T 55 4R HA R AR i - 24
WHEH (Cyclin) EHWEAIFME CDK itk

(Tangetal., 2018), HMTERIE KT BT 40
JEABR S, R AW AERMAE (Foley
etal., 1999), Lane % (1996 ) ¥ 7r Fdigrh %
g1 AAE5ERBEARE GL REMHLFMW
CKIl-Dacapo., 7£Z# Bombyx mori 1, CKI 7] fE
RIFMIBEIE . 4h iUk FR%MILT: % Y6
(Tangetal., 2018 ). 52K CKI it 5IH¥L.3)
YIER T AT LA AT L AR AR R R E
IS A % (Lee and Lee, 2019), AHFSE
Hh R Bl 3Rk ace-miR-3759-y J5, CKI 7£ 4 Hi}
s Higgh Ak b Rk E B T, £ 6
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H % &)y Hu i gtk 0 v R e A (B 20 1R] 25 e A 18 2
(3. B); #if% ace-miR-3759-y J5, CKI 7£ 4
H 2 d i bk i b 835 BRIk, 78 5 Hid A 6
H % &)y i gk U b 9 22 3R H 4 ) 22 oK Bl 3
(Kl3: B)

4 %it

1 1145 M Mimic F1 Inhibitor 4 77 5 7] 523
TR L) UMK ace-miR-3759-y WA RLid
F35 M % , ace-miR-3759-y 145 CIC il CKI
AYZEIA, ace-miR-3759-y X &l UK TG I 3 52 i)

(K 4),
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