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Gene Cloning and Expression of Crustin 6 in Procambarus clarkii
YANG Bingbing', WEI Zhe', LIN Sihan', LI Qiangian, LIBo', WANG Chundan', SHEN Xiuli’, DU Zhigiang'~
(1. College of Life Science and Technology, Inner Mongolia University of Science and Technology, Baotou, Inner Mongolia
014010, China; 2. Library, Inner Mongolia University of Science and Technology, Baotou, Inner Mongolia 014010, China)
Abstract: [ Objective] Functions of crustacean gene of Procambarus clarkia were studied. [ Methodl Pc-crustin6 was
targeted for this study with specifically designed primers for PCR. Amino acids alignment and phylogenetic tree analysis were
performed with bioinformatics software to decipher the molecular properties of Pc-crustin 6. Expressions and distributions of
Pc-crustin 6 in different tissues were analyzed by qRT-PCR. The expression after an Edwardsiella ictaluri challenge was used
to determine the disease resistance associated with the gene. [Result] The full length Pc-crustin 6 cDNA was 465 bp with an
open reading frame of 384 bp and encoding 127 amino acids. The N terminal of the molecule contained a signal peptide of 25
amino acids, and the C terminal a WAP domain of 8 conserved cysteine residues. Pc-crustin 6 was expressed to varied extents
in 5 organs including the gills, which was the highest among them. After an artificial exposure to E. ictaluri, the expressions of
Pc-crustin 6 in the hemocytes, hepatopancreas, gills, and intestines of P. clarkia were significantly up-regulated.
[ Conclusion] The Pc-crustin 6 expression in organs of P. clarkia was significantly altered after being stimulated by the
induction of E. ictaluri. It indicated that the gene was involved in the pathogenic resistance of P. clarkia.
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cDNA. #RJ5 FIJ I 52 1 9 5 7 i PCR H2 AR KM /N T
WR crustin F Rl mRNA B 1E % 40 28050 A 5 i % f 46 (R
PG By AR AR, o, H By P 4
P51 Pe-crustin-RT-F (5'-CAC TAT GGC TTC
TAC GGTC-3' ) 55 Pec-crustin-RT-R (5 '-CTG GAG
GCT GTG CAG GAA G-3'), 185 RNA N Z 3 H 1)
P 4519k 18S RNA-RT-F (5'-TCT TCT TAG AGG
GAT TAG CGG-3') Fll 185 RNA-RT-R ( 5-AAG GGG
ATT GAA CGG GTTA-3' )., PCRYU' B FEF U T :
95 °C, 30sfEH 1¥K; 95°C, 5s, 60 C, 34 s EH
40 . MWHREOITIG AT 3 RER 25, RM 2
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PCR Y"1 Z J5 , 38 &8 35 Ji 0l 6E IC Hia Uk 320 47 3
WE. 4R E7R: 78 DNA FRifE4; &t 250-500 bp Z [H]
B — W RER AT, SHHE(H 465 bp AT &, F£W
PCR #3445 5 IEH (K1),
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1
F ST

2000 bp

1 000 bp
750 bp

500 bp
250 bp
100 bp

i M: bR DNA 2r FiE: 1~3: HIUHER PCR &8 %7 .
Note: M: standard DNA marker; 1-3: target gene PCR amplification bands.
Bl 1  Pc-crustin 6 & PCR ¥ 185 B k&5 R
Fig. 1 Electrophoresis of Pc-crustin 6 after PCR amplification

22 FHISHER
WP 25 3 2658 BLASTx Hext, JF HAR$EC A /b
TeUF crustin W52 IR R [ IE 7 50802, 4 Hodn 44
A Pe-crustin 6 W5cIKIEH o JPFI o0 45 R B Pe-
crustin 6 i) cDNA 7 51 4= K fy 465 bp, JF i %) 52 AE
(ORF) {45 384 bp, %ifth 127 & FEma sk 5t ; H
H, N RS 25 & R AR 5 TSI, C R o

47 DNEIERIC N T — AP Ko T4 H 19 WAP 4544
B, HAPAETE 8 MRASFIN Cys 583E (E12),

getecageptacacseaaagteatatgtetatpatpaattateaacatetegecetegte 60

M S VMNYQIULALV I2
Llgaece Lgsrlilee lee Lgageacsgage Lise Lsgacac LaLege Lletacseteae 120
L TLGVYLLSTEVYVYACGCIYCCTDP Y G 32
caagpocagtaccgaccattoggtoacttigeagzapeageagecagattocangeagzt 180
NnGOYRP?FGHFGGGGGRTFOWG G 52
cetgectttoctggeaatacettogeagecegaagaatoccagetegteetapteetezt 240
L¢P G N TV 66 CR L PGCGCGCCCG 72
accacurl lageagreces Lapgapraee L lececeag Lgeace Llee Lpeacagee. 300
T T VNLRPEY GGETECPEPEYRPSCTA R
Tocaggtoocagooggetacgtgtacgtogracagacagtgtteaggegecttoaagtae 360
S RAQPATETSDEROENEERF RGNV
tecttogacgectatatocagaceraagtatgcaagecececatotagcertecaccezs 420
E F 0 &y ®TFTENERLPEY 127
HECCH L CACCEERAECCH LEACCEERARCCA LeACCEEEH Eeed | 465

E: FRIZNE ST, KEORSXIE8 WAP 8503, 75 il $05
R RELTE RS BRI .

Note: Signal peptide sequence is underlined; grey area represents WAP

domain; numbers on the right represent nucleotide and corresponding amino

acids sequences.
[® 2 Pc-crustin 6 B cDNA 5| AR RGN S EEEFT)

Fig.2 ¢DNA and encoded amino acids sequences of Pc-crustin 6
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Fb-crustin ~ ..... MKGTQAVILLELLSAVLAGKVRGRGSPFEGS. FHGGGIGVGGGFPYBGIGVGGGFPGGG 58
Fp—crustin ..... MKGIQAVILL .. GVGGGFPHYGVGVGGGFPGGG 52
Fs-crustin ~ ..... MKGIQAVILL ..GVGGGFHYY. . . ......... 40
Ls-crustin  ..... MKGIKAVILC .. GVGVGVGHY. . . LGGGLGG. . 52
Pj-crustin 3 ..... MLKLVLLCVE 38
Pc—crustin_6 MSVMNYQHLALVLTE 44
Consensus
Fb-crustin IGVGGGFPGGGIGVGGGLEGVE 122
Fp-crustin IGVGGGFPGAGIGVGGGL(Y 116
Fs-crustin ~ .......... GLGVGGGL[GVEGG I 94
Ls-crustin . SLGGG. LGGGLGGGLGGH 114
Pj-crustin 3 ..................¢ 5 72
Pc-crustin 6 .................. ; 83
Consensus
Fb-crustin .. REHGPGKP®SNY K @A™ DISSOF DR ®LEEH WANPPS V. FEKPLFG. . ... ... 174
Fp-crustin .. RESGPETT®SNDY K @A™ DIHF DR ®L.GEH WMSPPSF. FEKPLFG. . ... ... 168
Fs-crustin .. RESGPITT®SNIY K ®A G DICOF DR M. GEH U PSE. FGKPLEFG. . ... ... 146
Ls-crustin .. REHGPJT TESND]Y K ®A®L. DSOS IR §L.GEH|\UGPPSL. FEOQIFG. . . ... .. 166
Pj-crustin_3 PTRTFAGEQTESNDIR S QAGS DICA@Y T ®LRER\MGPAEFPEGGR. . . ... ... .. 124
Pc-crustin_6 .. ASRSQIgAT®T SPRQ QTEMRAPVRSTYSHHREPSPGAITG 144
Consensus p ¢ d ¢ g kccdec vek g

& 3  Pc-crustin 6 SEAEMF crustin EE W FERFIILLXTLER

Fig. 3 Amino acids sequence alignment between Pc-crustin 6 and other crustins
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0.082 8 0.5050 Ls-crustin
0.1928 1.074 0 Pe-crustin 6
0.002 4 0.402 0 Fs-crustin
1.0357 Pm-crustin 1
0.656 4 Pj-crustin 4
0.659 8
03189

Pj-crustin 1
0.108 7 09243 Fi-crustin

4  Pc-Crustin 6 77 F 5 H b Crustin 9 FFEZ X RN O

Fig. 4 Phylogenetic analysis on relationships between Pc-Crustin 6 and other Crustins
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Fig. 5 Expressions of Pc-crustin 6 in various tissues of P. clarkia
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13 WA R AT 1550 081, AKX 13 > H e ik
Tl HA ML B Crustins 0 894> T 45 R AE, 18
ST CASRATAE B A § MESFIY Cys BRI, FhR"
X H [ B X5 R A9 Crustin 2 5 Crustin 3 43 T B BF 58 &
Bl WAP 45 #2724 T i Dh g gt py sk . £ 251
AT B rp T 15 B A4 Crustin 2 2> T 89 N 3 54
fF5 KPS, Cui HA Cys kAL w4 XIE iUy 24514
B, R HRSLAE AR SRR T RGN A O
RIS S REFH Y C K A WAP 45 #3812 Crustin
W53 T I FEAR S5 Y RFAIE
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E: O ZEFERERBE Pe-crustin 6 76 VYR H ZUH A RIAHER, A AR A RIE R, B AT BRAR AN R A B, C BB 21
FIAR R R IEHE, DIBARM N RIS ORI REEFERER (P<0.05), **RRWEFELZR (P<0.0D.

Note: WRelative expressions of Pc-Crustin 6 in tissues of P. clarkia after Edwardsiella cataphylosis; A: blood cells; B: hepatopancreas; C: gills; D:

intestines.@* represents significant difference (P<0.05), ** represents extremely significant difference (P<0.01).
6 EAZELERBERIBE Pe-crustin 6 FIRIZRN

Fig. 6  Pc-crustin 6 expressions after E. ictaluri stimulation
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N, 44N Pe-crustin 6, F| 5B G E ## PCR
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