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ih RNA, 7EH sk KF EBA ZH M EEE
FET Y, W& miRNA 2 5EERKESR
MR GE LR o 2, WS sh YT
miR-263 E[ & K& (Locusta migratoria) JL'T J5it
fitg 10 JE DA, o Y 00 e SRR R AL, 52w R
WL E B, FERRES B (Helicoverpa armigera)
Hr, miR-24 38 Rk AT FEAR L T BRIk, BLAG
4y g e Rz U A ISR Wk (Spodoptera exigua)
Hr, miR-4924 @ ik T JLT R 1A 8 R
Hoyy it fe ke A7 M B4 K I (Neocarid-
ina heteropoda) 1% %1 miR-26 agomirs, W 52 iR
SROWE VRt e PR R TR ARG, S ) Y e B R I S
FAARAZ N

ASEH L HATRER AR, BRI AEY
5 B2 vE, Tl i i 1 0L MnCHT3A4 Xf
V7 ) miRNA(miR-305-5p); 7E43F S22 K S-f
5% T {34 miR-305-5p mimics 1 miR-305-5p inhibitor
Ja, Sk MO 3R 2 A MnCHT3A % 5% K- | BTG
PR RESW AL, B 7578 miR-305-5p Xf
HHEL N MnCHT3A W JRFEVE R, Sk i B H 52 3
Pyt e JE S i R AL A AR R R

1 MEHSIE

1.1 SLIG# R

PEBUA K (3.0£0.5) cm B {EE R H A 77 5F 4 dF
CHE5 I 48 TR T ) ) S 7 S 00 =8 B B /K A
KR (25+1) °C, FM&HME 1k, 1R JEH T8
5. Wi R JE I 9 45 E 2 IR Kirirat 4517,

1.2 #0E miRNA B9 7500 #0575 1%

FE 3K 7% MnCHT3A4 4= & F1 Small RNA il /3
(miRNA-Seq) i3 ah I, 7 58 Sk iy HY 3¢ Jiz 4 41
Fi 55 #3509 miRNA . {# Ff NCBI GEO ' miRNA
DU 7 58 i 6T micRNA 4341, 45 2 1Y micRNA fF
4 # 15] micRNA; i I miRanda il RNAhybrid X}
MnCHT3A 1) 3'UTR L[ H miRNA, A4 mRNA
I miRNA B ¥ 41 DT i 72 B R L2 & S5 4 1 A
FHAE, ik — 3 AH [ 45 SR %) miRNA,

1.3 RNA HJI2EL

PEHUAE T C . Do, 1. Dsy BT A B 1Y
IR 3 2, a3 Bl Gk Mg F 2% B2, A1 Mini BEST
Universal RNA Extraction Kit (TaKaRa) 71 &5 $2 B
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&L RNA, Bl Bl B8 I H PR T RNA 52 %,
Nano Drop ONE(F# R K /R B4 22 m]) i ol i 5%
Sh-or OB TG TN RNA 21

1.4 cDNA 1 miRNA £—HHNARREE T

{ifi FH HiScript QRT Super Mix for qPCR (/4 &L
i E R A W BB AR AT BR A R ) B S R
M4 RNA JZ# 55 4 i, cDNA, % — 1 Kz J& 1 5 14
S0 E 3 A ER . FLL cDNA IR, 1F M
5% . 5'-GTCATTGCTTGCACCTTCTACC-3",
S 514 : 5'- GACCTTGATCGC ATAATCAG
CA-3', f#i ] AceQ qPCR SYBR Green Master Mix
(P A PR A W B4 Ry A B D) a7 S e
PEGE R PCR (QRT-PCR) Kl MnCHT3A ik,

fifi Fl miRNA %5 — 5% cDNA & ik & [
TAEY TR (1) B A FRA R ]G 5 miRNA Y
cDNA % —45, HLUZW AR, Em5I4Y. 5'-
ACACTCCAGCTGGGTCAAAATCGTGAAGC
G-3', &m54¥: 5'- CTCAACTGGTGTCGTG-
GAGTCGGCAA-3', B — Wi Jz J& 3 1 A [m] B s
WHE 3 AHEE, H miRNA 786 & i PCR ik &
[ A TAY TR (1) B A B ] K miRNA
(OE Sy g
1.5 miR-305-5p XJ £ MnCHT3A HYEE[a]iF41%E

MR 4 miRNA /) )7 9 50 & B AMNF 5, A WK
miR-305-5p 5 1 4 (mimics) A1 37 ] 4 (inhibitor)
&I HAEYAHRA ).

VEHL C WA HASTE AR, ol JF A 28 D FELO
Ji 43 )3 3 DEPE 7K (6 HE4H) . 4 pg/g miR-305-5p
mimics (miR-305-5p mimics 2l ) 1 4 pg/g miR-305-
5p inhibitor (miR-305-5p inhibitor 2H), 48 h J5, X
M4 . miR-305-5p mimics ZH 5 73 &1 A1 [7] 7 & ,
miR-305-5p inhibitor £ | &= A5 . 168 h J5, Hik
iy 2 fz 4040, 43 IR T MnCHT3A ) mRNA 7K
SEIE LTSS S A (e R OB AT R
oAl DR W S AR

1.6 FRREALFUPE

WK M W B2 (3 HU/2H), w3 J )
A, S BEAT AR - LT (HLE) Yeta . JLT R
Syt (FB28. LAk P e X 7)) W 5% 3R B 1 I Tk
gh4, Il H B (JSM-7800F, JROL) WLV fik fi
oy A
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1.7 BUEESH

SEI 45 8088 SPSS 13.0 R4 B 43 47
K LR 5 24381 (One-Way ANOVA), &3 |
W 5 35 2% F 43 B H P<0.05 F1 P<0.01 /n. T A
(R AE 45 SR 4 DL Y (H 05 i 22 (meantSE) KR o

2 4

2.1 FEEMTUNSiFIE
i# 7 miRanda FI RNAhybrid 4% £ % miRNA
W7 500 B 5 MnCHT3A (9 3'UTR 94347, miR-
305-5p B9 5% 2~8 i DX B L B R EE X (] 1),
454 A AEEU/N (=32.9 keal/mol), 5 miR-305-
S5p MV TERE L S MnCHT3A.
MnCHT3A4 3'UTR

5" A G3'
CAG GCGCCU  UGGAGUGCAAU
GUC CGUGGA ACUUCAUGUUA

h
FS' G u GU 5’
miR-305-5P

Bl 1 miR-305-5p #£ MnCHT3A-3'UTR _E#
& AT

Fig. 1 Predicted binding site of miR-305-5p in
3'UTR of MnCHT3A
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s 1M miR-305-5p AR RARLIN S Z M (1 2),

23 HEFREZHET, miR-305-5p X} MnCHT3A
SR EEERS

Y RA4EFORF T qRT-PCR Z5R T
N, SXTIRZAIEE, miR-305-5p mimic 4 MnCHT3A
3k B A% 60%(P<0.01), i miR-305-5p inhib-
itor 4 MnCHT3A4 1) 3R i5 5 ¥4 I T 166%(P<0.01)
(K 3-a), ZEHEFH], miR-305-5p R FCHE 3L P (4%
SHA WO

45 -
1 MnCHT34 ok
40 | mm miR-305-5P 1A

35 ¢
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20 +
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C Dy,

LERIESEY s
relative expression

2 miR-305-5p 5 MnCHT3A
4 B B B B9 SR T
C. BRI, Do, WL AT, Dy BERATHIE, AL B0 5 5I0;
n=9/M5i Bz JA $Y}; *+AI**p KR 5 CHIMILL, P<0.05 A1 P<0.01
Fig.2 Expression analysis of miR-305-5p and
MnCHT3A in different molting stages of M. nipponense

C. intermolt stage, D ,. early proecdysis, Ds_4. later proecdysis, A. early
postmolt; n=9 / each cycle; *. P<0.05, **. P<0.01 vs. C stage
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60 | s
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251
groups
(b)

3 miR-305-5p mimic 1 miR-305-5p inhibitor ¥} MnCHT3A 3% iX (a) 1 MnCHT #8514 (b) IS MG

LA BRZH, 2. miR-305-5p mimic 241, 3. miR-305-5p inhibitor 2

Fig.3 Effects of miR-305-5p mimic and miR-305-5p inhibitor on
MnCHT3A expression (a) and MnCHT enzyme activity (b)

1. control group, 2. miR-305-5p mimic group, 3. miR-305-5p inhibitor group
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MnCHT Bg& 49 E 4 miR-305-5p mimic
ZH MnCHT BEHEIER D ERHL, (CXTIRERY 39.53%
(P<0.01); 1M miR-305-5p inhibitor ZH fiff 15 ¥4 &
ThEr, HAIRZH Y 133% (P<0.01)(&] 3-b),

24 RERHELZENE

EQRELZRER, CHMIRESRHIE, H
Hh 1] AR IR S 3 B2 (Ep). AR % (Ex) Ry 3%
Bz (En)(EIRR T -1). miR-305-5p mimic £H 3¢ fiz 2544
TEH H N 2R R EE RS (8RR T -2), miR-305-5p
inhibitor 41 % iz Z5# 281 (KT 1 -3).

;¥ 5t miR-305-5p mimic 1 miR-305-5p
inhibitor [ R K H.E B4R
L. Xt HE 20, 2. miR-305-5p mimic 41, 3. miR-305-5p inhibitor 4 ;

Ep. L% %, Ex 4MEE, En WERE, TH
Plate | H.E staining cuticle after miR-305-5p mimic or
miR-305-5p inhibitor administration

1. control group, 2. miR-305-5p mimic group, 3. miR-305-5p inhibitor

group; Ep. epicuticle, Ex. exocuticle, En. endocuticle, the same below

i ok FB28 Fl PTG e (o 50 e 8,36 e, 7RoE
6B T A LT B o Y 2 2R £ B
6 iz 1) HoAth 20 M R 23 B PT e 4T (5 (B AR T -2,
3)o LT A3 B2 RPN B 9 JLT T AL 43 4% FB28
Pl T B R s (BRI -1, 3).
B X4, miR-305-5p mimic 44 JL T /Al
B2 AL E MG (B R -4, 6), T
miR-305-5p inhibitor 21 JL T B %< 6155 0 fis AN 1y
FFB A X3 55 (FIR -7, 9).

1 H HL B 0T LA BB B R A 2 A
(R M -1), miR-305-5p mimic 2H P 3¢ Bz &%) R 2H
HELE RIS (KR -2), S T-2 2558 —50
1fii miR-305-5p inhibitor 41% f £5 4250 (IR T -3).

3 e
miRNA B A & B 2V S v PRSP e A st
JRpEO D SERIE R A5 A 5 R IR SN 5

E’\JILEEEEEH% e,
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chitin epidermal cell merge

100 p.ml

100 me
100 me 100 pm 5
100 uml 100 umI

BRI E5 miR-305-5p mimic ¥ miR-305-5p
inhibitor EREJLT RRAFEELER
1~3. X M 20, 4~6. miR-305-5p mimic 41, 7~9. miR-305-5p inhib-
itor 2 #F Sk ¥ R G IR 55 X I
Plate Il
injection of miR-305-5p mimic or miR-305-5p inhibitor

100 pm|

Fluorescence staining of epidermal chitin after

1-3. control group, 4-6. miR-305-5p mimic group, 7-9. miR-305-5p

inhibitor group; arrows in 7 and 9 indicate fluorescence attenuation area

I 3 5 miR-305-5p mimic 1 miR-305-5p
inhibitor [F R FIHBIRER

1 XTHE4H, 2. miR-305-5p mimic 41, 3. miR-305-5p inhibitor 21

Plate [[I Epidermal scanning electron microscopic
results after injection of miR-305-5p mimic and
miR-305-5p inhibitor
1. control group, 2. injection of miR-305-5p mimic group, 3. injection of

miR-305-5p inhibitor group

5 mRNA BP9 SE 4 ILRE, HHZAT 3'UTR
57 51 5 mRNA VEFC , 3 68 52 300 5 J [

B R T RS B DT AR AR S S5 4 B RE
B RN, ARSZES T e T RE#E ) 25 5 MnCHT3A

f) miR-305-5p., MnCHT3A4 5 miR-305-5p & #i i
JA g R G R O OC (181 2), WP ENIE T
miR-305-5p X # P 3R 3k iy 0 il &80z, A LR
A BB /& miRNA 5 #0358 25 & J5 B i mRNA
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1) B 15 B0 SR KO R R R, L AT B R 8 i Y
M) mRNA (45 Pk 3 8O R, A frit—2
58 . T MnCHT3A W RE H R i JCHA I Y 25
W, AFEINNIZEE P W] BETE B A B S T
I & AR, ARSI S5 R B /R, MnCHT34
FEE R R A v S s AR Ak, Dy BRI EE C
W ETE (K 2), HEMNZIER S 510K IR .

it b, T C WA B 78 3h W 3R B 45 A A
XA E , JLT BURg KA AR AR X 5N, B,
AR S W PR C WY H AR VE IR T 58 AR R A 1
T miR-305-5p X} ¥ R ) R 4% o 142 5 miR-305-5p
mimic 5, MnCHT3A W55 /K038 T (K 3-a),
MnCHT Pt i7% P AH W i B AR (18] 3-b), i — 2D 50k
T RIRHED . A B ARG Al S R T,
MnCHT R % P B R AR AT 88 36 fe , U RN 3R
B JUTJO R i B R, T LA PN R B JRE B A
B (ERT-2, ERRI-2), x5 Kk L
T 10 Z B TR A g5 R — 8 S T
— W] MnCHT3A F1 miR-305-5p H $E [i) 8 455 56
%, AT miR-305-5pinhibitor, 53] 75 miR-305-
5p mimic ZHAH R A9Z5EAL, BT miR-305-5p inhibitor
T SEEFE WL S, B MnCHT3A % 5K
S MnCHT i 1% ¥ 7t (&1 3), Jndk 7 &£ b JL
TR A R R R B AL (R T3
EIRR -9, ERRIT-3), DA 255K, MnCHT34
J& miR-305-5p AU EE N, ZEAR 544 miR-305-5p
XF MnCHT3A 1) 335 BA 62500 .
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Targeted regulation of miR-305-5p on Macrobrachium nipponense
MnCHT3A gene in vivo

YUE Kaidi, CHENKe, DUJuan, LU Yanjie, YANG Hong, NING Qianji "
(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to explore the regulatory effect of microRNA (miRNA) on Macrobrachium nipponense chit-
inase 3A(MnCHT3A) gene, bioinformatics approach was firstly used to predict and screen the miRNA--miR-305-
5p bound specifically to MnCHT3A. Using qRT-PCR, biochemical and histological methods, the regulation of miR-
305-5p on target gene MnCHT3A was studied in vivo. The results showed that the expression change of miR-305-
5p was negatively correlated with MnCHT3A during the molting cycle of M. nipponense. The level of miR-305-5p
peaked at stage C and was the lowest at stage A, while the expression trend of MnCHT34 mRNA was opposite.
After injection of miR-305-5p mimics or miR-305-5p inhibitor, the transcription level of MnCHT3A was decreased
by 60% or increased by 166%, and the activity of MnCHT enzyme, meanwhile, was decreased by 39.53% or
increased by 133%, respectively compared with the control group. Histological results showed that a three-layer
cuticle structure of carapace in stage C was observed by means of H-E staining, namely, epicuticle, exocuticle and
endocuticle from outside to inside. The images of chitin fluorescence staining showed the presence of chitin in the
exocuticle and endocuticle. Results from scanning electron microscopy clearly showed the lamellar structure of the
exocuticle and endocuticle. Compared with the control group, a thickening trend in the endocuticle with the lamel-
lac as well as the blue fluorescence chitin stripe was observed in miR-305-5p mimics group. But in miR-305-5p
inhibitor group, the culticular structure was disordered. Correspondingly, the blue fluorescence chitin stripe was
not uniform and weakened in some areas. The results obtained above indicate that the target gene of miR-305-5p is
MnCHT3A, and miR-305-5p can specifically inhibit the transcription of MrCHT3A4 in vivo.
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