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ZEFM R AR H AS VAR 2 R L SV SN 7 25 58 Sk i FR b e B 3 1 S JL T 45 -4 (chitin_bind_4) 8544 38
fiY % 2 % H Ccuticle proteins, CPs) %, Ay 44 N MnCP-2,4 BLAST ¥%& , MnCP-2 5 i 42 1 8 (Portunus pelagi-
cus s ABM54465. 147 50 % R AU LA E 4 IF (PR K 3.0~4.0 em) B3k K B LR B L Ok 2 A0 25 . 4 b R 38 A7 7 22
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UK B . Rebers Fl Willis 38 F R AE . RR 36 J5 O 2 9E 92 1] ASE 5 JL T BT RR JF 91 A =78 5 . RR-1
(Gz:Gx s Yr AxExGYx.Px,P) .RR-2 (Ga G, Yx Ax, GEFNAVV) Ik /b4 % 5] i) RR-3" . HRETC 2 M
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ki) LT EEEEUF (Cherax quadricarinatus)™ ™ 2 W 52 a4 vh S8 5 8 2 Fh CPs, B 5 IE B X 88 CPs & B 4E
FHE R 2 55 050 B 5 BT 2 B2 O ) DRtk 55 TR 5 gl 1 05 B2 0 Bl L RRE O A 1R B A I R R — 20
PT H A s CPs BB R % sk 4l 24 55 5 0 B CPs B2 B A5 & JB 9 5 1) . 4911 4l Moshe Tom 45 A8
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FT KR P KR 2ED C,— AT 925,
1.2 RNA HREX

WA Cesar S51 1Y 71 43 IR B C 91D, 391 Dy SR A 125 4-5 HANIR, 4385 i1 Sk i LR B L Bk 2
A JE 25 35 iz 140, B Mini BEST Universal RNA Extraction Kit(TAKARA {5 & . 39 M6 0 43 A9 4442
PR B E A A [F] 3 B 2L RNA.
1.3 RNA R#EFRA cDNA

FIFH 5% 4857 & 5X All-In-One RT Master Mix(abm) , $% B 15 BH 45 i) Sz 55 % 25 4B 3R B A9 RNA
SRS cDNA AR
1.4 ZEEMAER

HRAE 51 Wit B, 22 BLAST Xt #8 8 R SF I LT 45 & 38, B # M Prime primer 5 531 [,
TUFGIY (R D AR BULIH A PCR N 249 183545 B /) B
1.5 E£MEEESW

i id NCBI Rl Xt MnCP-2 34T BLAST Hoxt, 54 ALY [R] I 5 . AT Conserved Domain Chttp://
www.ncbi. nlm. nih. gov/Structure/cdd/wrpsb. cgi) #fi & £ F ) JL T Fi 45 & £ 57 3k, Fl F§ Open Reading
Frame (ORF)Finder Chttp://www. ncbi. nlm. nih. gov/gorf/gorf. html) 43 ¥ ¥ JT 5 %] 322 4 . i F§ DNA-
MAN A #1722 7 51 L X 4347
1.6 MnCP-2 WFRIE S

AR5 Pyt B R FAF Prime primer 5 B3 ELVF#ESI4 (R D5 AceQ™ qPCR SYBR®
Green Master Mix(Vazyme) it il & Ui B2 R EEAE  Bactin HN SN, LK 3 ~MEE . RALK C,
{ (— AAC, ) LA X Rk i, 6 H] SPSS13.0 #HT 2 5 k. P<C0.05 /R %5 B F.

F1 HARBI MnCP-2 RERERENXESMANY

Bk Eq 741 (5-3) &
MnCP-2-F1 ACTTTTCTTCATGGTCCTTGTC PCR
MnCP-2-R1 TTGGGCTCCCCTTCGTA
MnCP-2-F2 AATACAGCTACAAATACGGAGTGGC Real-time PCR
MnCP-2-R2 CCCCGTTGACGGTGTAAGTC

Bractin-F TATGCACTTCCTCATGCCATC Real-time PCR

B-actin-R AGGAGGCGGCAGTGGTCAT

2 SLIGHR

2.1 HABIREREALZS RNA BIREE MnCP-2 HEB 45 F 5 =R &

FRHU RNA 7258 BUR TR AT 28S A1 18S W% S 3T 2 + 1O D AU 19 RNA S 582 oD-
NA, LA cDNA J#H, #E 4T PCR Y8 3845 & A JL T B 4h &-4 2530 MnCP-2 148 54 B 9 H B,
PCR =¥ & 276 bp(FEl 2).

2.2 MnCP-2 WEMEBRESWN

MnCP-2 225 %8 463 bp, P B 3EHE Jy 28 ~351 bp, K BN 324 bp, JLT RS S-4 45 BA T 124~
282 bp(&l 3) ., 5L 15 T 1% 1Y) % fz 7 11 PpCB6(P. pelagicus, ABMS54465.1)4 50 % M AELE (B 4) . Gen-
Bank % 3¢5 b KY126405.

2.3 MnCP-2 IREDH

MnCP-2 1 4 Fh 3% Je A 20 3R 188 R JOM () A8 3K g HE LR B RN e DK 2 » mRINA 23K 7K O 19 6 i 1 21
TE Doy 390 10 78 25 A2 o 2 Do, J99. 78 A1 [R] (18 050 K2 R0, 4 3 Bz 21 2 )i 3 IR ) ek i AF e B B 25 5. C Y
1 Doy 30, 35 M B AN 25 2 0 2 58 o 3% = 1 B AR VO S T FE Dy AT A SN 47 A1 R (P <<0.05) (] 5).
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PGH L~ 5 B L MR 2, B 3L O 4 R

2 000 hp—=—

| 000 hp—s

Tal hp—

500 hp—=—

250 hp—s

100 hp—=

B AR RN A T o 1] P2 MnCP-2 FE 5 MIPCRIEE L f ik 4]
1 GCCTCAFCGTCTRCACAMATCALCATCATGGC TTTGALAC TTTTCTTCATGG TCCTTIG TC
1 M A LKLV FFMNVVLY
61 ATCAGOGGAG TCTTCTGOG ALALATACAALMCCTGATG T TG AGG ALCCOCAGEE TCCAGCA
12 ISG‘U‘FCEKYKPDVEEPQP,&
121 AAATACAGCT ACAMAT AOGGAG TCGCOGACGC TG AGAGOGGGAATAG TTATGGCC ACGAC
32 ¥ ¥ e = 4 e ":_.;
181 GAMCCAGAG ACCGAG AOGCCATOCAGGGCTC TTACATCATCCGCCTTCCAGATTCCAGA
52 E I ST T RE PSR
241 ACOCAGAAGG TGACTTACACOG TCAKCEGGGGCTCGEG TTATG TGECOGATG TCACCTAC
72 KVTITYTTITVTVN YV A D VT Y
301 GAGGEEAGCCCALGTAOCC TEACG TGCC TCCCAAGALGGG AT ACAATT ALACTTACTGT
52 EGGEPETPDVEFPEZETEGTUHN %

361 CCTCCACTATGGTTAGTCT ALAGTAGACTCAGATCTTCAGCGCC TAACCTCTTCATTIGAT
421 TCTCGATTTTTACCTTTCTCTCTCTCTC TGALALG ALTCTGATC

Mt Feanehivin hind A5 BRI, 4RER A REMIE = BERRRREE P IR, sfonsl s 7.
B [TASIE A MnCP-250 Sr e DNA T 5003t S0 B My 4]

FIAAEE O nipponense, KY126105)

IEHEEE 8 (P pelagicus, APM5A465. 1)

ffta @l (Lepeophtheirus salwonis, ACOI2414. 1)
St (Hyalella azteca, XP_O1B022126.1)
MR (I azteca, XP_018022127.1)

Consensus

FI#RBER (M. nipponense, KY126405)

GLIFEE T8 (P pelagicus, ABMA4465. 1)
TR E, Lepeophtheirus salmonis, ACOL2414. 1)
B (Hyalells azteca, XP O1B022126. 1)
Wit d (M azteca, XP_O18022127. 1)

Consensus

[1A4{8EF (M. nipponense, KY126405)

AT TR (P, pelagicus, ABMA1465. 1)
i, (Lepeophtheirus salwonis, ACOI2414. 1)
iR Clyalella aztecn, XP_O1ROZZ2126, 1)
Sl O azteca, XP_018022127.1)

Consensus

E

IR A F At [l ACT A1 00, A AL R ACE 504,
B4 MnCP-2 05 5F R I S RE A i 4 5 B e Rl 0 e ) E g

WA 1. DL2000 marker: jRiE2. MaCP-2 8041 1 1 3],

o oo R
A BT
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B T MnCP-2 3843 cDNA R B, 17k

SATILT WRh -4 SR 3) 5 % ol o

51 L X, MaCP-2 5 1 7% 8 5% i Z J,

S LR CPs #4945 — 5 19 M Bl (A 12| 7 N
) BFFEE A 2 300 1 58 2 1 99T of 7 v
W TS RS I AT ] A : g 7
T2 5 4 B 2R 1 00 76 25 3 B AR O AE 7 7/ ;
W T 90 22 B L = A " 7 2
(CsCP8.5. CsCP8. 2. CsCP14. 1) I 1 : 2 2
45 e 5 T — 2R 1 (CsAMP. : 7 Z
DHBIEAE Dy W KB A 0 . Z

o5 T %2 B F K AR MnCBP-1 # " o i

f e 3 W (8 4 8 FAE Dy 1 e A SENAE AT

HEREA R 5 T BN S I8 10T R, SRR o IR B KRR LS

ARSCEER MnCP-2 1 3R IE Wt BLAE Fl5 AR RN M CP-2 245 14 WA B mRNA R K T

D (D, Dy, D M H EH S
BTN B HITE 15 4 Tl 3R B 4L 40, WL HR B A F [ IR — S5 (P 5) 158 B[R] — A B PR T 32 B2 AN [ 3 A5 F) 3 36 A7
TE 7 22 5200 A A ) BB iy T2 3 TR A S ) 36 2 4 4009 B35 45 7 ORI (RJ 28 35 4% , alternatives plicing)
T B 7 A AN TR B 2

CPs 15 H 7 3 W) 32 B2 A [A) F0 A3 1 70 Al A5 A H R WLAR 1. MnCP-2 mRNA 875 4 Fk 2 418U 7 78
W] B 22 57 (1 50 U] MnCP-2 (T RE B B4 JEA 3R B2 8 PO 1R B R BP9 20 oA X T RE R 8 T 3%
B AR CHNJREJEE ) 1Y 28 53, 2 9K 164 SR BB ST vh 8 1 7K SF A S0 E 2 b 229

i b MnCP-2 TEA[R) 3 Sz VY 235 W A7 L[] B9 7 AE GRS I 58 12 o 0328 4>, S I 8 9 2 e L 5 T
TP EUFR BN I FRAL S5 0 2 5 (1 IR 22—
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Cloning and differential expression analysis of cuticle protein genes
in different cuticular tissues from Macrobrachium Nipponense

Miao Zelong, Lii Yanjie, Zhang Junfang, Yang Hong, Ning Qianji

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

Abstract : In order to understand the relationship between expression patterns of Macrobrachium nip ponense cuticle pro-
teins (MnCPs) and differences in cuticular tissues, a gene containing chitin_bind_4 conserved domain called MnCP-2 was first
cloned in carapace from M. nipponense, according to the result derived from transcriptome sequecing. BLAST search shows
that MnCP-2 has 50 % similarity with CPs from Portunus pelagicus. RNA was extracted from the stage C, Dy, » Dy and A of
healthy juvenile M. nipponense (body length 3.0~4.0 cm) in the carapace, tail fan, pleopod and pereiopod which have different
thicknesses. Real-time PCR technique was used to analyze the expression levels of MnCP-2. The result showed MnCP-2 mR-
NA expression level was highest during stage D;, in carapace, tail fan and pleopod, while during stage D,, in pereiopod
(P<C0.05). Consequently, it suggests that MnCP-2 likely have an important role in forming new exocuticle, and their differen-
tial expressions in different cuticular tissues is possible one of the reasons why cuticle has different structures.

Keywords : Macrobrachium nip ponense ; cuticle proteins; carapace; tail fan; pleopod; pereiopod; gene clone; expression
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