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Cloning and expression analysis of NPY gene in yellow catfish,
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Abstract: [Objective] The yellow catfish (Pelteobagrus fulvidraco) NPY gene was cloned to analyze
its expression pattern in adult tissues and the change of expression in brain tissue in starvation,and to in-
vestigate its physiological function in food intake. [Method] RT-PCR and RACE method were used to

clone NPY gene. Bioinformatic analysis of NPY amino acid was conducted. The expression in adult tissues
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(brain, heart,liver,kidney, spleen, stomach, muscle, gill,and gonad) and the changes of expression in brain
tissue at different starvation times (0,24,48,72,96,120,144,and 168 h) and at different times after re-
feeding (1,3 and 5 h) were determined using Semi-quantitative PCR and real-time quantitative PCR. [Re-
sult] The full-length of cDNA was 772 bp. The open reading frame was consisted of 282 bp encoding 93 a-
mino acids. Alignment analysis showed that the amino acid sequence of Pelteobagrus fulvidraco NPY gene
was 97 % ,87%,72%,72% and 70% identical to that of darkbarbel catfish (Pelteobagrus vachelli) ,channel
catfish (Ictalurus punctatus) ,jian carp(Cyprinus carpio jian) ,Chinese sucker (Myxocyprinus asiaticus)
and barbodes sinensis(Spinibarbus sinensis) ,respectively. The NPY gene expression was detected in brain,
spleen,liver,gill and gonad, rather than heart, muscle, stomach and kidney. The expression level in brain
was much higher than in other tissues (P<C0. 01) ,and it increased as the increase of starvation time and re-
turned to normal level after re-feeding. [Conclusion] The NPY gene is abundantly expressed in brain and

plays an important role in food intake in yellow catfish.

Key words: Pelteobagrus fulvidraco; NPY gene;deprivation; gene expression analysis
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Table 1  Primers used in the NPY gene PCR experiment of P. fulvidraco
519 g ETReS 151 (5'—>3") BKR B/ C
Application of primers No. Sequence (5'—=3") Tm
P1F GCTTGTGGCGTGTTTGTGC 53
R . PIR TGACCTTTTCCCATACCTCTGC 7
o E B
Primers for partial fragment P2F GAGGCAGAGGTATGGGAAAAGG -
P2R CATCACCACATCAAAGGGTCATC 7
5 RACE P3 CATCACCACATCAAAGGGTCATCAT 63
N ’ P4 CCTTTTCCCATACCTCTGCCTCGTG
3 RACE P5 GGAGAGGACGCACCTGTTGAAGAAC 63
P6 CCCCAGACATCCTGTTTGGAGAGAC
NPY [ PCR P7F ATCATTAGCAAGGCATCAGACT 59
Real time PCR for NPY P7R GTGCAGCTTCAGTTCATACAAC X
B-actin [ Real time PCR B-actin F TCCCTGTATGCCTCTGGTCGT 59
Real time PCR for B-actin Bractin R AAGCTGTAGCCTCTCTCGGTC X
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Reagent(Invitrogen) Jf AR 4fg H fiff H 156 W £ B 2% 55
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pMD-18T Vector, # 4k 3] K 7 #F B DHb50a H, & 4
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AT 3 NEE .
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T a2l 5 .
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Fig. 1 Integrate verification of yellow catfish total RNA
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deduced amino acid sequence of NPY protein
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M2k Y FE R (NPY) cDNA 425 91 ) 72 [ K I 3 3K 4 4iF 23 A7
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Fig. 3 Comparison of the amino acid sequence of NPY in yellow catlish with other species

Shadow region indicates identical amino acid;*

— ”indicates amino acid deletion.
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Fig.4 NPY based NJ phylogenetic tree of yellow catfish and other 13 species by amino acid sequences
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Fig. 5 Distribution pattern NPY mRNA in tissues of yellow catfish
M. Marker; H. Heart; K. Kidney; St. Stomach; Mu. Muscle; Gi. Gill; Sp. Spleen; B. Brain; L. Liver; Go. Gonad
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RS B J5 X3 3 Bt HEAT RO R S L R L 80P 9 NPY

23 | mRNA ik & B2 20 F R, 87 85 DLk

%é“j 2 4t 24,48 1 72 h B A AL h . NPY mRNA 3
ol L omEm . pEm B L esm . KRS SOREEIUER 96,120 h A 4140

Sl s 1) NPY mRNA %542 PLHR 24~72 b 5715
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Fig. 6 The expression pattern of NPY mRNA in

tissues of yellow catfish

PUk 168 h J5 % o 0 ST 8 E IR R S 1,
3.5 h, B AMAL P NPY mRNA ik 5 Tk
A 3 h iR AT R R R IEH K. LR g 45 R
T IUR AT 5 800 F 0 i 4L U ) NPY £k &

The expression level of NPY from gill was defined as calibrator,

TR EEREE RS R NPY ik A LR
30 N T

* % indicates significant difference(P<C0.01)

»
(=}
1

g: * %
k%
= L
s x
w200
ﬁ ig’ L 5 *
= 2 20F
ge |
a s
2 P ]
=
= L
[
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Time

B7 0 U R LR 168 h J5 B AE XS 8 0 K 21 A NPY 323K 2 i 52 il
24,48,72,96,120,144 F1 168 FR YL AL BRI [A] ,168+1,168+3,168+5 EK/RIEVLIHK 168 h JFIKE %M 1.3.5 h;
a7 x " RIRAR S YUK 24~72 h B4R S 3~5 h HH 25 Rk B3 (P<0. 05) Mk B 3 (P<C0. 01) K-
Fig. 7 Effects of starvation and re-feeding after starvation on NPY expression levels in brain of yellow catfish
24,48,72,96,120,144,168 h represent the food deprivation time;168+1,168+3,168+5 represent the time after re-feeding 1,3,5 h;

“ oo

%7 and “ % x”

indicate differences are significantly (P<Z0.05) or extremely significantly (P<C0.01) compared

with starvation after 24 —72 h and re-feeding 3—5 h,respectively
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AWF5E ) RT-PCR F1 Real-time PCR AR,
G381 T NPY mRNA FE 8 550 M e ik 9 4~ 4
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G 8 L JEF I BRI A B 2 2 R s L i AE LA
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0 20 20 v oK B A L X 5 X A A BE £ R T
ik £ A OC BIF ST 45 SR — 3. NPY mRNA
7 H A fa JEOR R AL 20 rp 1) 3238 45 RN R A R 25 9
R R S A 1 M L LI AR L IDE L v R T
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donald ZE15 Y &1, NPY mRNA 7 2% ] ful it | & %
G 20 27 Fp K i ek FE M I AT R PR UL
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RO AL A i NPY mRNA 323k & 500kt
] S IE ARG 45 T 308 B9 0~4 h J&, Hi
HEUP ) NPY mRNA £kt 2 F . Cam-
pos AR 5T 1 PG oF 6F NPY 56K B & B, 76 F
o B () N L E B 2 6F R B 9 NPY mRNA %
IR 2R R B TR 2 A 6E ) NPY mRNA £ ik
WA, KPS A2 NPY mRNA
Tk mEI S R TRBERY YU AR K
RS 2 T 9 NPY mRNA 35k #3800, & 5%

FHJE 4 7= AR AR S AR5 2 AR TR AN [ L i b
M HA A LA  NPY mRNA 3Rk 15 00 W 50871 &
B, BE A DU R 0 22 <, A 2L 9 NPY mR-
NA I 7E X 25 £ 168 h J5 B9 B 31 #0505
P AP B NPY mRNA ik & 2R T
W AEBUH S 3 h BN B 2 IE K P X R NPY
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