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1 #H5FE

1.1 SEI#r#

KK-42 f 10 & 2z b A2k 2 32485 O R v =95 %0) . H S T8 W4 885 1700 me 10 8% 77 038 5 2 [l 336
WA K (3.500.5) em KRBT TE 0.4 g 247 HYMERRER , 45 35 TR AR L AR AE (22 £ 1) °C 45 K B 25 £ 3 B
IRFERE DR 1R, HHK & 30 %0 3% 1 J8 )G T ot R R BEAL-F- 34 40 o 2 41 A 3ZH AT 1.95 X
107" mol/LiY KK-42 IR AL BE 1 min, BCH J5 s 22 B /K 43 37 2088 0 80 K A8 o 422 08 5 7 X0 3% 5 %
MR KK-42 BB AL BE, J7 7L R L.

1.2 LWHIE
1.2.1 & RNA BY4EPUR cDNA 55— 15

TR EZH b 3 53] e B4 T 56 B 8] 1A (O L i858 B i 45 (D, ) L B85 B i IR 48 (D) FIE K2 5 38 CAD 1Y BF

~5 HLBCK g B 78 KK-42 20 HE 9 0.3.6,12.24 F1 48 h, 435I 76 b 214 F0%F Bt 240 b 2% e Ak 7 C 4
Do WIRYHEF 4 ~5 H B By B, A1) Mini BEST Universal RNA Extraction Kit(TAKARA) R &5, $2£ Bt
RNA. 5 He J 01 A 2 52 4048 Sk #4905 2. AT 5X All-In-One RT Master Mix(abm) 5 58 &, 5OV A
20 pL, o BRUEEH AS B9 B W AR I 5k L 15 51) cDNA 55—k,

1.2.2 HE R B sepE

s H R BARSFR LT 4SS 3, A Prime primer 5.0 &3 E . T 519 (£ 1.2 H PCR § # 4
AR RARZR 20 pll AR 6B 5 rh i S g 2% s B H Y B
1.2.3  EWEERES

TE NCBI B EXF CPs KK F 5 #:47 BLAST Xk, #8 H [R]85 Fll | Conserved Domain ( http://
www.ncbi.nlm.nih. gov/Structure/cdd/wrpsb. cgi ) & Rz F K LT g &4 71, ) FH Open Reading
Frame Finder ( https://www.ncbi.nlm.nih.gov/orffinder/ ) 4387 T FF 5 5] =2 HE  fff F§ DNAMAN 44 ik

11 2 87 5 X 4 #r
1.2.4  MnCP-3 JH %k

s RT-PCR W51 #3831 BN ZE Prime primer 5.0 L3 HFEF A L FHE51 9 (W% 1. L B-actin
TE RN Z LN A B AceQ™ gPCR SYBR® Green Master Mix(Vazyme) & 7] & v B 45 1 19 5 B A RT-
PCR, HBYREF RN 2 36 & 1% & 3 4~ 8 8. RT-PCR AU #ic JR-AAC, J7 25 7 55 A0 X 3% 3k fH, 45 21486
SPSS13.0 Hu[H % 5 2 43 BTk (One-way ANOVA) #4728 ST (n=3) , P<C0.05 2y 22 57 i 3.

R1 HAEZBH MauCP-3 ERREMNIHEEMASY

5194 Fr P (57 —3") o
MnCP-3-F GGGATGTTGCCAAGGATG PCR
MnCP-3-R TACGATGTCTGTGGGCTCTT

MnCP-3-F CGTCAACGACGACGAAAACA RT-PCR
MnCP-3-R TGAGGGCATCAGCAGTATAAGTAAC

B-actin-F TATGCACTTCCTCATGCCATC RT-PCR
BractinR AGGAGGCGGCAGTGGTCAT

2 & B

2.1 MnCP-3 BEEEEMFI S

NCBI f-5F KR SR 2T 9 & A B LT B4 -4 5P U T 144~305 bp. & A RR 7. DLk g
) cDNA iR, 28 PCR 414 A8 B &% SR LT B 45 A -4 O SF 38000 45 5 0 7 B2, T DUsf oA a2 3 Ak 2
HATH AR CPs ZEP M Fe K 362 bp (WL 1), GenBank M5 2 : KY126106. 28 BLAST Lo X % 81,
MnCP-3 Fl3fi /& B (Hyalella azteca, XP_018014406.1) ML PEf &5, K 60 % (WLIE 2).
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1 CTCCTGTT6AGCAACAACGCAGATAACATATCTGAACGAACAACATGAAGACCCTAGTTT
1 M KETLYV

61 TGCTGTETCTCTTG66C6 TAGCCTACTCCHCCCCTCAACTCH666ACCGGEATE TTGCCA
6 LLCLLGVAYCAP QLG GDTRTIDV A

121 AGGATGAGGAGTCAATCG AGCCCTTCRARTE 6COGTCAACGACGACGAARAC
26 K DEESTIEPFETFSMAVNDTDEN

181

46

241 | ,
66 S W Vv aAN[G]TIRYTIVT[Y]T[aA]D & L N

301 3 TCCCAGATTCGCG AAGAGCCCACAGACATCG TAGTGAGAG TOCCCE TTCCTC

86 [c Fl]le S @ TREEPTDTIVVRVYVPUVP

361 AG

HKEBFIR chitin_bind_4 454480 FHEFRIR RR B3 IRF AL .
B 1 MnCP-3 3843 cDNA J7 51 A S 102 S 87 41

HABEF (M. nipponensis, KY126106)

WA (Aedes aegypti, XP_001663233. 1)

L IGALIL (Anopheles darlingi, ETN63120. 1)

w2 (Hyalella azteca, XP_018014406. 1)

4% (Bombyz mori, NP_001166682. 1)

{KE (Pediculus humanus corporis, XP_002424768. 1)
IR (Papilio polytes, XP_013134319. 1)
—#5 41 Consensus

HASYBSEF (M. nipponensis, KY126106)

e S L (Aedes aegypti, XP_001663233. 1)

W% K320 (Anopheles darlingi, ETN63120. 1)

wi e B (Hyalella azteca, XP_018014406. 1)

Z7x (Bombyz mori, NP_001166682. 1)

{&d (Pediculus humanus corporis, XP_002424768. 1)

KPR (Papilio polytes, XP_013134319. 1)
-#0J¥ %1 Consensus

HAVBER (M. nipponensis, KY126106)

B AP (Aedes aegypti, XP_001663233. 1)

K KFZM (Anopheles darlingi, ETN63120. 1)

Wi )t L (Hyalella azteca, XP_018014406. 1)

K% (Bombyz mori, NP_001166682. 1)

K8 (Pediculus humanus corporis, XP_002424768. 1)
EIERE (Papilio polytes, XP_013134319. 1)
—3¥ % Consensus

FIASVAER (M. nipponensis, KY126106)

eI (Aedes aegypti, XP_001663233. 1)

L ICHZI (Anopheles darlingi, ETN63120. 1)

w2 B (Hyalella azteca, XP_018014406. 1)

%7 (Bombyz mori, NP_001166682. 1)

{1k, (Pediculus humanus corporis, XP_002424768. 1)

KIEREGE (Papilio polytes, XP_013134319. 1)
-7 %1 Consensus

.................... MRTLVLLCLLGVAYCAPGLG
QQQFAGER...... QIRVSKEREAQGYGGLGQATGEGRHL
QQYGQPQHQEGEGEGLRVSKEREGYL. ... . QGEQRQELE
GRQYQEQEQEGEGAG. .. .. EGEGYR..... QQYQPQRAE
SCLTFRQLVRETCLTLEFRLSINRERLTVIKMAVIFLLEN
REQYQPQPQEGEGEG. ...t .. Q¥R..... QOYAQEG. .

DRLOVARDEESIE scfisn
ELE..EDYDENE QRIGN.
ECA. .EDYDENE TRIGN.
. .YRIREQDTEL SQUEG
PQGEGEEYDEHE GRIGE.
FLENGRLAEEE( .QREGNK
PQRTEEDYDEHE o1z e

' LLMETRY TRuwavy 2 L 16 C S0 T REE NNy
I Jifs] IR BT IVV
I LS IS ETO TVV
'} AP SIKEECHSpERY
I Jif} EVCRN Ry
I Jifes HVSRE Y
I LS EVSRE)ey

v g vtytad g tiv
R E T
ETEREIEY. . ... . GQQSHQIHRQQCQPQRQHR . LOQQPE
RIpaT)s A0 SSQHERFAQPSQPQONGGYRLQCOPC. QQCQP
R = 1 =
R CIAQQPCLAHGPCISHOPQIGHQQQIG. HOSRE

BV T35SI LLTQGANLY SESPRAQYNSACGARQVGIQYNGR
RN RSGCLEGLSHG . QEQICHGPQPCHQHQPCCHQEQH

REAEAFRF Iy 100%, K EAREM FKF=50%, {1<100 C.
K2 MnCP-3 (1 fR~y X SR FE TRy 1) 55 e WAl 4 791 o

60
152
173

38
147
13938
144
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2.2 kKB MnCP-3 7E 8 B AR B B B I R ik
78k g F o, 58 Bz A TR B B, MinCP-3 75 Dy AT A W 355, HLOE 5 30AE Dy CILIET 3).
2.3 KK-42 3t LB B MnCP-3 RiEHF M
KK-42 X} MnCP-3 B3R A W EHFIEM £ C W, 5 3~48 h 55X MALAH LL#F e & A s HAE

24 hEKEAA AT 80 245 (WLIE 4) 576 Dy, 1 AN BRS 3.6.24 1 48 h 5 %F HE AT AH b i 35 7 i (L &L 5).
600 | “ 100 -
500 F 7 ) , i
400 8O W AL ,
300 cob [ KK-a2 ghapal
el |
% 200 E(j 10 -
g 100 o ; 20} el m
= Z 6t
Z 3 =
= 4l
2 -
I 2+
0 L e 7 7 0 ‘ 2 / .
C D,, D, , A 0 3 6 12 24 18
U8 5z JEL AN T B B KK-42 &b # fE I A] /h
CWLRZ 1391 D, LR RITIUILINT D, , it R AT SUIG: * GRHBLALAELL, P<<0. 05 ;% SX AL
WA WL FE ) e 5 CJIAHLE , P<<0.01. P<0.01. R .
B3 Sk HY i MnCP-3 SR L0z J8 IR IR B 1 ik B4 KK-42 X6F C 1 F AVRUR 3K P ef MnCP-3 A1 50
3 it it

F 72 3 0 1A 58 B e A S T TH 3R B SR A R B I CPs R 8 . RE B A IR SF I RR JE )70
MnCP-3 R4 LIRFFAECE 1D, ZF 50 L 4550 s 5 B AUr CPs S B AT — 5 /9 R (& 2) , 7T LR A
AL E T CPs JEH 4.

F 7 Bl ) 4 2 Bz 45 R el AN B A a3 S O b 3R B AR B

N A L B )2 L CPs 18 5 5 4135 B2 il A 35 2 1 TF 2 0or N
IR 3 P J2 T G 1] 4 AR ) 45 A 2 F) CPs i 7K - 3% 3 1 11 Leor B
¥ 22 5 A5 ST B AR X U R B B S 2 T (DD9A I Leoop

DDIB) ™ DA K s 88 G 5 B b i P A4S 2 1 (CsAMPS. 1 FlI
CsAMP6.0) ™ 7E 8 57 Jo 1 (A H]D) 85 35 I BATTHE N &
B B T8 BRS¢ 3 T T e 4 AR L R R AR K rh i A 2R
F1 CsCP8.5 il CsCP8.2, 7MW B2 /ij 4] (D, D) w3k ik I KK-42 4k3 ] /h
SCOYRESEIE WU 19 Sb 2 B2 il i 8 5 e ) b — Ao BI5 KK-42 % D, , W1 HAVREF K T e MnCP-3 23k (11520
H CsAMP13.4, 78 D AT A JH#R = &3k A HIh e 2 2
5 hh N 2 B G I T AR Se g R R L Sk HR MnCP-3 B 2638 U ETE D B A (8 3) LR R %
S AT RE R 2 5 TR A0 3R KRN 3R R . S 8K L X 7 2 DS 7E B KT A D) — 28 ) RE.
FATHTIA LI 5T LI 76 H ARTRIR D R R A AL PRI T DS 5N REOIE LT 4 & &
1 MaCBP-1,7€ C #1F1 D, . 81 3R A AL, 28 KK-42 4b 315 33 99 A~ B 109 38 35 K7 B8 38 T 8 5 A R & bl 178
F Y A, 46 48 T I R R T B KK-42 4 B AT & 2 B H A VR EF i b L 20 R R R E BE (20-
hydroxydsone, 20E) , 3 2 5% M W5 5z 380 22 (1 58 Rz aok A 42 7 i 30, Sk 28 4 6 00 B2 S 000 AR 2 36 25 2R 1 U, KIK-
42 REPFRT B B CHAFT Dy M MnCP-3 783k I B rh iy 3k (UL 4, &1 5) . iX AT RE 2 KK-42 @i $2 & H
ASYH I L9 T 200 I B B] 42 52 B A HE 0 AT R R 4 H RS Sl W50 e ak R 0 BEAT AT PR 4 B B B, AR T
Wd iz Sl 1, LA i PR 7 g — P B AR
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Effect of Imidazole Derivative KK-42 on Expression of MnCP-3

in Carapace from Macrobrachium Nipponensis

Ning Qianji, Lii Yanjie, Huang Yalong, Chen Ke
(College of Life Science, Henan Normal University, Henan, Xinxiang 453007 , China)

Abstract : In order to analyze the effect of imidazole derivative KK-42 on expressions of Macrobrachium ni p ponense cutic-
ular proteins (MnCPs) gene preliminarily, a novel cuticular protein gene named Macrobrachium nip ponense cuticular protein-3
(MnCP-3) containing chitin_bind_4 conserve domain was cloned from carapace. The relative expression of MnCP-3 in carapace
during four molt stages-intermolt stage (C), early premolt stage (D,—,), late premolt stage (D;_,) and postmolt stage (A)
and the effect after KK-42 treatment were measured by Real-time PCR (RT-PCR). The results showed that the relative expres-
sion of MnCP-3 was higher during stages D;—, and A. What’s more, the expression levels were higher than that of control
from 3 to 48 h during stage C and at 3, 6, 24 and 48 h during D,—, after KK-42 treatment. It suggests that MnCP-3 is likely in-
volved in forming of new exocuticle and endocuticle, and the expression of MnCP-3 could be induced significantly at stage C
and Dy, after KK-42 treatment, which results in starting molting process in advance and accelerating formation of new cuticle.

Keywords: Macrobrachium nipponense ; CPs;Carapace; KK-42
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