Fak £E5H Fh AR FERCH A F R Vol.44 No.5
2016 % 9 A Journal of Henan Normal University (Natural Science Edition) Sept. 2016

XEHZ:1000—2367(2016)05— 0106 —06 ) DOI:10. 16366/j. cnki. 1000—2367. 2016, 05. 018

HARBPIERILTRESGEAREERN
TR DA K KK-42 Xt 323K i 52 )

g{" rﬂ)': ’ x 'ﬂﬂu D% ’ T %ﬁ
(R RG IYE K2 B %0, $ % 453007)

E R KK-42 %8 B A BRSBTS RN A AEF S R RE AL TR T HBILTR
ZREEAN—TMHEHR MnCBP-1 #8453 <DNA F 5, S L FH # T EYE B %57, aRT-PCR R & W
MnCBP-1 % #3235k VU K& KK-42 B8 . 55 R % 8], MnCBP-1 2 #84> cDNA 551 % 1396 bp, & 1EH K
JUT B 456 258938 (chitin-bind-4) , & BLAST W3¢, MnCBP-1 5 FIRBMMUKR 44%. qRI-PCRER R, R K
BHRN MnCBP-1 #FH Rk BFEEF B KL BT (Do-) W IF R BB &, KK-42 435 , 58 52 (A1 3 (O 4h iF 1 MnCBP-
1 ZEFEREKFAHITE 6.12.24 F1 48 h 3T B4 B FFH& , Wi € Do-» $ M1 Dy ] MnCBP-1 2 % 24 (U7 4~ 9 i
HRAREE. BREW MnCBP-1 AR K SB K EAHH X KK-42 BT B EHES MaCBP-1 FH KK, BE
BB E C 8, X TR KK-42 455 0 i F B w3l =2 —.

KB BAB; LT RESEDKK-42; Bl BERK

FESES QL4 XERFRERD A

HSES YR EZ — SR R RSN R, — T BRI, 55— L, IR H T A K EHAT#E
WA R B R e BT RE R R — 5 PR YN ERK FERRRE. LT RAXREEAX
ZRRYBEABR, KBTMNF R RENTELEENNREBOBEBBESILT R EHRAILT REE
H (chitin-binding proteins, CBPs), KE P 5 KM ,CBPs H5JILT FFE RAA VL E X REWERE
HFEEERT. :

HEsY CBPs T EAFMILT R4 S 8-R&R £ 5FE F f cys-CBD(cysteine-rich chitin-binding do-
main)t, H o, RER RFEF RIES K 1L CBPs HES TR A BT ZHERE, B B WHIF (Penaeus
monodon )™ | 75 K JREEMF (Procambarus clarkii )" FI4L BB AF (Cherax quadricarinatus)™ %5/\%*‘1‘ W&
T EH RERRSFEFH CBPs. 4125 ABF 58 B 7R , CBPs % [ i %3k 5 35 )z A 1A 5, Fl A RNAI AR UL
BR UL (Callinectes sapidus)™ FILLEEE A §) CBPs, Wi it F2 2 B sk A I K , 428 CBPs 8 fz it 22
EIEENER. BET,.H % B ARBE (Macrobrachium nip ponense) CBPs 3T 4 3 L4735

HAVEWEER AL, RSy B KK-42 R8I B 45 48 B < V8 41 4 o0 85 57 8 0 o i 20 Sy 383 Ho T 6
BILE] , AR LASRIG B B A TRIF R LA A RABER N EM SN B R B S E R HLEE L —
A4 CBPs ¥ 31§ ¥ 4> cDNA F BL @M KXW AW E B F 4, 4 H MnCBP-1(NCBIL & R 5.
KU316937) ;3 R Al aRT-PCR ¥k 47 2 R R L RN MnCBP-1 B R 3% i) B 5 #EARAE A & KK-42 Xt
HRIBH R .
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1 #MRFTE

1.1 SXe#H

HABHETHS FMESHG, WE TELHR T KES (K :1096 mm X470 mm X 670 mm) N 1
3L EHIKE20E2)C, BRBEBIK, BRI AT HTHEE 8 K3 K58 K 69 HE it 97  SEAF
W35 1 SR FEEAT B T B (R IE KRR R TS 5. & 1 A I E B 575 # 400 B (3.0£0. 5)em )
B SR B B4 S B 4 RO IR, B S A A VR FE R 1. 95 mmol/L By KK-42 T8 WAL 1 min,
o LR T 36 B AR MR 1, BB T AT RS X TR AL AR A KK-42 W VAT 46 T b 707,

1.2 RNARIE cDNA £—#m&HR

KK-42 £ ¥ /5 0.3.6.12.24 F1 48 h BysC B0 H FXt BB+, 4 B Bkt F C, Do 1 Dy, BRI 14T, F
MiniBEST Universal RNA Extraction Kit(TaKaRa)i&XF| &2 B B FEFHEA R RNA, 4 5l F & BB ik 0
Ao BF RNA B 528 F i BE AT 00 , X ik i 2 &, M8 Applied Biological Materials( ABM) 2+ #]
REFIAFIE 5 X All-In-One RT Master Mix #5845, ) RNA B X #7183 cDNA, #%8 Cesar %P )
Jr kXt SL B R B AR R AR R A BT .

1.3 MnCBP-1 BEEHZERFET SH

THEMPESEEEYEETRT BABIFRE AL FHIN T, ARBBWN PR, ER KT HRILT
RESGEAREREKFH, HZiT514 ManCBP-1-F1 fl MnCBP-1-R1 (5% 1) i#47 PCR ¥ #, H #,50 uL 1§
PCR R AR -

50 pL MR R INTF :2X Tap Master Mix 25 uL; £ DNA 0. 1~1 pg; F#FI# (10 uM)2 pL; Fif
#7110 pM) 2 pL; ddH,O up to 50 pL.

P &F.94 °C 5 min,9%4 °C 30 5,55 °C 305,72 °C 1 min, #4730 MEFH,72 C 5 min. RN HRIE 3%
BB %0, PCR VMY R R, AFR, WHEXZA TIF. BENFHR K DNA FIE
B, {# H NCBI Blastx #1782 8 75 B HE 4 3T , DNAMAN 3K {4 #4722 1331 L XT 43 47
1.4 MnCBP-1 EARIZHBERSF

& MnCBP-1 B ¥ 45 2R, A 3 F Prime primer 5.0 3% it B 8y 2 W% 7 51 % MnCBP-1-F2
MnCBP-1-R2(£ 1), 34 MK S 5 H 18S rRNA NSS4 18S-F Ml 18S-R(GE ). LR TSI W H &M
Y0 8 4 . gqRT-PCR {# F§ Roche Light Cycler 96 qPCR X 52 iR, ¥ 1E & B #t B8 Vazyme AceQ™
qPCR SYBR® Green Master Mix i 7 & Ui B 43 $E47. #% LU R & B4 B9 0UF Im A B & RNase 9 \BKE
20 uLE RIAR BRI T : AceQ™ qPCR SYBR ® Green Master Mix 10 pL 5 F#5[#(10 uM) 0.4 uL ; Fiif
51#(10 uMDO0. 4 L 5 #EH cDNA;2 pL 5 KB ddH,O up to 20 plL.

¥ B 45 24T QRT-PCR #E3F. 1§ 3R & 4. 95 °C 5 min, 1 MEFF;95 C 10 5,60 C 30 s, #AT 40 4
TEER. LA Rl it 2 2 e AT AL T8 , 8 B SPSS Zi i B4 2 [ E 7 22 (ANOVA) #l Duncan #%Ps‘ﬁﬁ

FEAT AT Hoh P<0. 05 BRFEREWESR , P<0.01 RIRFERBEESR.
#1 AR MnCBP-1 BEEHERM oRT-PCR F A9

Bk B 5147351 (5'-3) Hi&
MnCBP-1-F1 CATACCATCCACCACCGCC RT-PCR
MnCBP-1-R1 GGAACACTTTGTAAGATCCCGACAC RT-PCR
MnCBP-1-F2 GGAGCTCCGTGTCGGGATCT gRT-PCR
MnCBP-1-R2 TGCCTCGCCCTCGTAAGTG qRT-PCR
185-F TGTTACGGGTGACGGAGAA qRT-PCR
185-R CATTCCAATTACGCAGACTCGG gRT-PCR

2 & R

2.1  MnCBP-1 &4y K 5
' MnCBP-1 flIF ) 1396 bp,NCBI <7 B # R B /R, &§F JLT A4 & 4 (chitin-bind-4) (B 1D, &
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BLAST K%, MnCBP-1 5 % 1R #% (Daphnia pulex, EFX71650. 1) A K 44% (& 2), % F 5 $#£ 3 Gen-
Bank BEFM 5 A KU316937.

: 3 CTGCTGCCAT TAAGGAGAGC CAGAGACTGA GCAGAGAGCC AGAGATTGAG CAAGGATACC
61 GCTGCCCCGT TACCGTCATG AGCGCCAAGC TAATATTCGT GGGACTGACC ATTGGCATAG
121 CCAGAGCATT ACCGCATGCC CTTCCCGACT CACCACCTAT CTACGGCGTC TCTGAATATG
181 AACCACAGCC ATACCATCCA CCACCGCCTC CACCATCCTA CCATGAAGTT GAAGATGAAC
241 CCAAGAAACC CTACGCTTTC GACTACGGCG TGAAGGACGA

301 TTACAA

361 [op:V-YeietelelipNe CATGCACAGG
421 TCACTTACGA GGGCGAGGCA CAATACCCAG AAGCAAAGCC TTACGTTCCT CCCCAACCAT
481 CTTACCCAGC GCCCCCTCAA TACCCCGTTG AACCACCACC ACCACAGTAC CCTGTGGAGC
541 TACCACCACC ACCACCACAG TACCCAGTGG AGCTCCCACC GCCACCACCA TCATACCCCG
601 AAGAGGCGAT TCCAATTTAT AGCAACTAAAR CTTATCTCGA AAACGGACGA CTTGCAAGGA
661 CTCCCGAAGA TGCACTCTTG GTCAAGAGTG RAGGAAATGT CGCTTCCGCT TTGCCACTTA
721 GCTAAAGCAA TTGATCCCAG TGTTTCAGGA GACGACTGAA ACCGAACTTC CTTCAAAACG
781 AGATCTTTTC TTCTACGGAG TGTTGTTAGA TATTTGGAGT CTACATGTGT GAACATTCGC
841 CTCCTCCTGT TGTTAGCCAT CTCATCATCC ATTTAGTGARA GCTCGCCGGG CGAGCTCAGA
501 CTAGTCATCC ATACATCGTG CCATTTAAGC ACGCAGTGCT TGTTCATCAA ATATACACAA
961 TAATACCGTT AGCATCTCAT TTCATTTTCA TTCGTTGTTA AAATGTACAA AAATACCAGG
1021 ACTGAACCAA AGGAAGAGAA ATTAAAAATA AGGCGGGTCA GTCGATTGTA AAAAGGGTGT
1081 TTAGGTACTT CTTAATAAAT ACATGCATAG TTGAAAATAT CTTTAAAATA TTTTAAAATA
1141 TCTAGTTAAA ATGGTGTAAA AGAGAACAAC AGCAARAAGAA TCACACTTAT ACAGAATCAT
1201 ATACCATGTC AAAATATTAA TTTACGTGAC TTACATGCAG TCATCCCGAA TTTAATTCTC
1261 AAAAATTCTG CAAGTAATGA AACACGATGA TCATCATTAA ATCGAATCTG CTGTCATGAA
1321 TTCCCTTAAC TTTTTCATGA GAAAACACCC CTTGGAGGTA ATTTGGACTT GTAATGTGTA
1381 CTCTTGTATT CTTGCC

B4, chitin bind 4Z5HIEALE .
K1 HABEFMaCBP-1 cDNA#Y 174
2.2 #$ B MnCBP-1 % B8 5 AT E M BRI Rk

PLCHIAS IR, R RBALN MnCBP-1 3 H B & B AT 1 , Rop B4 N (B 3),Ds- i e

D, #H & 8 LU L.
2.3 KK-42 3% R MnCBP-1 EERZHRM

KK-42 % 2 MnCBP-1 £ H B EM BTN, RHRE CH. 5XHA C PRMHRAEMENEEN R
B EHE AR .KK-42 4b 35 6~48 h,MnCBP-1 mRNA & & X BARE 2 504 E(E 4. KK-42 5 D #
% PR, 7E Do I Dy 1, MnCBP-1 %3k /K FAXFEAL # /5 6 h([E 5) 1 6.24 h([& 6) BEFH .

3 W i

AR U H AR R R % S 4SS B) 1 MK H 1396 bp B9 MaCBP-1 #85; cDNA FF3il, & 4 4%
¥ 0 JLT i 25 & 45 M0 38, Cchitin-bind-4) (& 1), J& F CBPs. 3 T 915 4h4F MnCBP-1 728 52 J& 1 b o f 7R
R QRT-PCR H AT T 4 /& W MaCBP-1 3 [ 3 5 1 i 1 910 . 45 S 5 W8, WG 25 330 B2 A 000 0 FF 060
MnCBP-1 3 35 B 410 (F 3) 5 35 % i & B9 CBPs-CsCP8. 5 Fl CsCP8. 2 B A2 (L AT, A&
LR EATHIBII B o H AR R BT b 5 5 s BUAE Dy 391, 37 50 38 B A9 32 B2 40 51 BLEE D, 03 Pt fJ5 49 (B
B0, o A U 190 B AT R T 1 b R B R SR B TR R TS FR I B 3 L 8 A W MCBP-1 T 865 5 9 b 6
KT .

4390 CBPs 7 7 b e 402 S 050 R S 1 i O BE 4L ) A BP9 % 9, CBPs S je WE > 1A
BT 1B R L9 L T R E 03 B O T G 6 A T A R R R 24
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Rz % I W8 R S B A TR 5 R £ MaCBP-1 A S0 M X ARk — B8R
% PR 1 B 7 A% W B SR (T L 5 M T N I B 5 W (A pis cerana cerana) W15} B 13 F ) CBPs—
AccCPR2 FEik45 824K

HZABEF (M. nipponense, KU316937) ..EP... 102
EEMER (Lepeophtheirus salmonis, ADD24410.1) - -EP.... 73
Ema s (L salmonis, ACO12414.1) . .ES.. 66
ZRZE (D. pulex, EFX71650.1) ..YA....A ); § 63
\iFAB B (Dendroctonus ponderosae, ENN71422.1) . .HGGYEEPQSRER 72
BFERB (Cimex lectularius, XP_014249800.1) HHEP.... 235
B (Artemia franciscana, ABS19965.1) ..BB... 82
FAEIRGL (Anopheles sinensis, KFB45925.1) HHEP.... 130
K& % (Daphnia magna, BAH23312.1) BB 59
—ZUF% (consensus)

H#ABEF (M. nipponense, KU316937) 131
#IE M A A (Lepeophtheirus salmonis, ADD24410.1) 102
sEfAaE (L salmonis, ACO12414.1) 95
ZRE (D. pulex, EFX71650.1) 93
WA & (Dendroctonus ponderosae, ENNT1422.1) 100
BH BB (Cimex lectularius, XP_014249800.1) 264
E 8 (drtemia franciscana, ABS19965.1) 112
ARG (dnopheles sinensis, KFB45925.1) 159
K#%EF (Daphnia magna, BAH23312.1) 87
—E(F51 (consensus)

HABEF (M. nipponense, KU316937) HYN. EACBEE. ...... AKRP 153
#EIE M E (Lepeophtheirus salmonis, ADD24410.1) AYN. TEVREK....... YEP 124
g mas (L salmonis, ACO12414.1) GYN. TPPEK. ...... YEP 117
ERFE (D. pulex, EFX71650.1) CYS. EA EYKPSGYKPAA 122
(kA B & (Dendroctonus ponderosae, ENN71422.1) LWK GA CNAKXYIFEPG 130
BHRE (Cimex lectularius, XP_014249800.1) WKN. EPCRECG . o o v e v v 284
M H (Artemia franciscana, ABS19965.1) CYT. GANMC...... YKEAY 135
PR (4nopheles sinensis, KFB45925.1) WKN. EAXMBEG. ........ 179
KA % (Daphnia magna, BAH23312.1) CEN. GACET.......... 106

—F /% (consensus) g avyg Yy
o, MIRKT-R100% K ARFEIKE=50%.
2 MaCBP ~1 5 RiAR X R R T 51 b4 R

e 120y R
= s s
160 | 100
g0 | % 0]
ZE 130 L Z 30}
2 X 20}
- 20 } ok 2 10,
Bk
10 + 38 I
1
0 : 0
¢ Dy, B 0 3 6 12 24 18
WE 1 LA [RI B B KK-42/4b P Ji5 1 1] /h
n=5/2 40/ B, C: R ; D, e WERZATS: D, IR n=9/4 /M) s “H7 Caw” SpRIIRIR G ARG R
AURGEIY]. ok FoR LXHRATCHIAILE, Fihk & 255 (P<0.01). Lb A7 (5 a5 25 5% (PO, 05, P<0.01); KL
Fel 3 HA U MaCBP- 1HE PR ¢ i Bsd 1 J] 391 f 22 4k B 4 KK-42%FCH H AV R0 MnCBP~ 1 HE K1 21 1 52 1)

KK-42 %4 2 P MnCBP-1 3[R 32 3% 19 98 45 %00 T BE 5 450 K2 38 & A3 5%, FRATTAT I 98 A 9, KK-42 4B #f
A 42 5 H A TR UF 36K B2 o 20 v LS, 33 1 RE 5 SO R 34 26 Mk R 1 A (R A o B S 4R AP i MnCBP-1
15 C WM i KR g5 R — 3 (B 4~6) , MnCBP-1 % 53 K -89 T+ 5 n] RE IR 1 8 2 B 19 T8 13 18, 4 4 1 056 B¢
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Cloning and the Effect of KK-42 on Chitin-Binding Proteins Genes
from the Cuticle of Macrobrachium Nipponense

ZHANG Yu, WANG Pei, LYU Yanjie, NING Qianji

(College of Life Science, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to investigate the possible molecular mechanism of KK-42 treatment shortening the duration of molt-
ing cycle of the juvenile prawn Macrobrachium nipponense , the part sequence of a chitin-binding protein gene-MnCBP-1 was
firstly cloned from pereiopod cuticular tissue of M. nipponense and the bioinformatics analysis of the sequence was done. The
expression level of the MrCBP-1 as well as the effect of KK-42 on the gene expression were investigated using qRT-PCR. Re-
sults showed that the part sequence of the MrCBP-1 contained 1396 bp in which the characteristic chitin-binding domain (chi-
tin-bind-4) was included. The similarity of the deduced amino acid sequence for MrCBP-1 was 44 % to Daphnia pulex. In
pereiopod cuticular tissue, gqRT-PCR analysis revealed that the expression level of MrCBP-1 increased continuously from stage
Doz to stage Ds—s. The MnCBP-1 mRNA transcripts in stage C significantly rose at 6~48 h after KK-42 treatment, but that
in premolt increased only at some time points following KK-42 administration. In conclusion, our present results display that
the change of the MnCBP-1 expression is related to the molting cycle, The gene expression not only can be significantly up-reg-
ulated but also peak stage C in advance after KK-42 treatment, which may be one of the molecular mechanisms of KK-42 short-
ening the duration of molting cycle of the juvenile prawn M. nipponense.

Keywords: Macrobrachium nipponense; chitin-binding proteins; KK-42; clone; gene expression



