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Abstract: [Objective] This study cloned Schizothorax o’ connori PYY gene,analyzed its bioinformat-
ics,and detected tissue distribution and mRNA levels of PYY gene before and after feeding, fasting, and
refeeding to provide basis for understanding appetite regulatory system of CCK in Schizothorax o’ connori.

[Method) Schizothorax o’ connori at the age of 7—12 years with weight of (1.2240. 20) kg/tail were col-
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lected from Yarlung Zangbo River in Tibet. The full-length CDS sequence of Schizothorax o’ connori PYY
gene was cloned by RT-PCR and Race-PCR technology,and amino acid sequence and protein structure were
analyzed. The tissue distribution and appetite regulation of PYY in Schizothorax o’ connori was investiga-
ted using real-time PCR technology. [Result] PYY gene sequence of Schizothorax o’ connori was 735 bp
and the open reading frame (ORF) sequence was 294 bp,encoding 98 amino acids. Phylogenetic analysis in-
dicated that the PYY gene had the highest homology with Schizothorax. Amino acid sequence analysis
showed that the PYY gene included typical characteristic sequence and signal peptide,and its protein struc-
ture had hydrophilic structure and transmembrane structure. According to the tissue distribution study,the
PYY gene was highly expressed in brain and weakly expressed in other tissues. There was no significant
difference in the expression of PYY gene before feeding,but the expression of PYY gene increased signifi-
cantly after feeding,and its expression increased gradually with the extension of postprandial time. Fasting
reduced the expression of PYY gene in brain and refeeding increased the expression of PYY gene. [Conclu-
sion) This study successfully cloned the full-length CDS sequence of Schizothorax o’connori PYY gene. It
was highly expressed in brain and weakly expressed in intestine. The PYY gene was the signal factor for
postprandial satiety with the function of regulating appetite.
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Table 1 Primers for cloning PYY gene of Schizothorax o’ connori

5194 B SRS (5 —3" i
Name of primer Sequence of primer Usage
PYY-1F TGAAAGACTTCGCAAAGACTCG RT-PCR
PYY-1R GCAACTCAGCCATCACATCCT RT-PCR
PYY-2F GCGCTGAGACACTACATCAACC RT-PCR
PYY-2R CACAATGAAGTATACACATATACATTTCCA RT-PCR
PYY-race-F1 CCACCTGTGCCTCCCACAGAAAAC Race-PCR
PYY-race-F2 CCATCAGACAACCTCATCCACCGCT Race-PCR
5. 37 outer GCTGTCAACGATACGCTACGTAAC Race-PCR
5.3’ inner GCTACGTAACGGCATGACAGTG Race-PCR
37 adaptor GL:TGTCAACGATACGCTACGTAACGGCATGACAG* RacePCR

TGTTTTTTTTTT-TTTTTTTT

PYY-realF CTCTTCTGCGTGCTCCTGTG Real-time PCR
PYY-realR CATCCTCCGGAGTGGACCTT Real-time PCR
GAPDHF CCTCATCACGAGACAACGGTATGG Real-time PCR
GAPDHR TTGTGCTCTGTGTCATCTCCGAAC Real-time PCR
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time PCR 5|#) PYY-realF 1 PYY-realR, N Z 3 H
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AAAAAGAACATTGGAACAAGAAACTTCAAGGTTCCAGTCC

ATG GCT GTC ATG CTG AAA CCC TGG ACC GTC

MET Ala Val MET Leu Lys Pro Trp Thr Val

TGT CTC GGG ACA TTT GTG GCC TAT CCT

ly Thr Phe Val Asp Ala

Tyr Pro F
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MIREEF 545
PYY JEPH 2 00l B B 43 000 ol 289 1 328
bp, 3" A i & Bl 168 bp, XF 3 Bo¥ 847 B 45 4%
Br &5 (B DR PYY 3L CDS P8I K 735
bp, Hoor 555 4k 4 A5 X Ol 112 bp. 3" 3 4k 4 65 X Ky
329 bp, JFFEHE CORF) 2 294 bp. H: 4 i 98 4>
AR . HAL S BRI polyA BRIP4 . EIGH W T
H ATG, ZEF 1 TGA,

2.1

TGAAAGACTTCGCAAAGACTCGGGAGACGC

AGAGARATAACTGTACCTGAACTCTTAGGCTGCGCTGARA 112

ATC GCT ACT CTC CTC TTC TGC GTG

CTC CTG

172

Ile Ala Thr Leu Cys Val Leu Leu )0

CCT GGA GAT AAC GCT

o Lys Pro Glu o Gly Asp Asn Ala

CK-2(24—27)

GAG GAA CTC GCC AAA TAC ACC

lu Glu Leu Ala Lys ~ Tyr Thr

CTG AGA CAC TAC ATC AAC CTC ATC ACG 292

su Arg His Tyr su Ile - 60

CGG TAT GGA AAA AGG ACT CCG

In Arg

CAMP(66—69)

GAC ACA GAG CAC AAA CAG

Asp Asp !

GAG GTG ATG GCT TTC GGA 352

sp Val M Ala Glu

80

406

TAT

TGA

S Gaes 97

CAGACTATATGAGAA 486

CCAGTCACCATCAGACAACCTCATCCACCGCTTTATTAAATACATCCTCTCTTTTTCTTTTTATGTGCACAGAACAAATC 566

TCATTAACAACTGTACATAATATATTATAATAGGAACTAACAATGGARAATGTATATGTGTATACTTCATTGTGTCATACA 646

ARAAARARARAR

LA B0 3270 58 48 9 T IR B AE o R (0 B 5 2 7 I S 9 11 AR 6 167 (CK-2) 5 2R (0 e 2 A 7 B R I 1 402 5 (CCAMP)
PR SR ME R 0 R BR B IR AL AL AR (Try-P) 5 64N R 28 3R FHAE 7 5

Boldface characters represent open reading frame (ORF). Casein kinase [[ phosphorylation sites (CK-2) are shadowed in gray.

Cyclic adenosine monophosphate (CAMP) is in black dotted box. Try phosphorlatin(Try-P) is in black box. Feature sequence is underlined

&1
Fig. 1

A R A0 PYY 3[R Fe 9] e 4 T ) 2 2 1R 7 51

Sequences of PYY gene and deduced amino acids from Schizothorax o’ connori



%6 M (AR 32

SRR A PYY HE R Y 50 b 2 200 A0 B OH IR Y B D B AT 5 5

FAERR 5 o i (B D R W], 5 341 8 PYY
SR 3 A B 1 8RR Ak Az A (CK-
2) 1 AR R AL 8 (CCAMP) L 1 A 0, 5 R
BR AL A 5 (Try phosphorlatin site) , il il 5 {4 24 i
i PYY 43 T 2N Conn Hogt Nugy Oy S » #H X 43 T R
oM 11 287,97, 57 MBCH 1 575, B S5 L S N
5.59, ANFAE RECH 61,36, H g S G L A PYY
J& T AN E B, I S BE R Rk (Arg + Lys) i
RO A~ B F A 28 R Bk i (Asp + Glu) B % 13
A BKAE D 78. 45, TR — 0. 398, P gt 5+
WRE 1 PYY SRk M.

2.2 RERESE PYYERBHENLSH

M2 AT SIS 2 PYY LR 741 5 5%
K24 8 1 (Schizothorax prenanti) . T H 2§
(Schizothorax davidi) . ¥ i (Ctenopharyngodon
idellus) .4 4 (Carassius auratus) 3¢ 5 4 ( Danio

rerio) . H A8 48 (Anguilla japonica) . K VY ¥ ff: £
(Salmo salar) . % i (Siniperca chuatsi) . % qF fa
(Oreochromis mossambicus ) . 74 {H F] . £3 1 (Aci-
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(Characin) it (Lateolabrax japonicus) . qE M K
i (Xenopus laevis) /N R (Mus musculus) & (Sus
scrofa) A (Bos taurus) | JR& 3 (Gallus gallus) . N\
(Homo sapiens) By [\ ¥ P K ) F 97, 94%,
97.94%, 96. 91%, 94. 85%, 92. 78%, 81. 44%,
80.41% ., 80. 41%, 79. 38%, 71. 13%, 71.13%,
60.82%,59. 79%, 55. 56 %, 52. 04%, 50. 52%,
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Table 2 Comparison of amino acid sequences of PYY between Schizothorax o’ connori and other animals

o WYY 5 R KT b GenBank 7 3£ FIIRFE/ %
Species PYY type Length of amino acids GenBank accession No. Identity
¥ O %M@ 0 Schizothorax prenanti PYY 97 AGY79154 97.94
T2 0 Schizothorax davidi PYY 97 AVW89324 97.94
B A Ctenopharyngodon idellus PYY 97 AFE89419 96. 91
4=t Carassius auratus PYY 97 ACJ03593 94. 85
Bty # Danio rerio PYY 97 AAI62428 92.78
H A 88 11 Anguilla japonica PYY 97 BADO01501 81. 44
K VG Pt f0 Salmo salar PYY 97 NP_001132995 80. 41
%t Sini perca chuatsi PYY 97 AHC02459 80. 41
B Akt Oreochromis mossambicus PYY 97 XP 003446444 79. 38
Va4 R A5G 1 Aci penser baeri PYY 97 AJZ68874 71.13
Akl Acipensersinensis PYY 97 ABY27301 71.13
gt Characin PYY 96 AEC12726 60. 82
fififti Lateolabrax japonicus PYY 97 CAB64934 59.79
JEM IR Xeno pus laevis PYY 99 NP_001072427 55.56
/NER Mus musculus PYY 98 NP_001029252 52.04
¥ Sus scrofa PYY 97 NP_001243457 50.52
4 Bos taurus PYY 97 NP_001035677 48. 45
JE XY Gallus gallus PYY 90 AND73825 47,42
N Homo sapiens PYY 90 CAG46926 47.42
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Fig. 2 Phylogenetic tree of Schizothorax o’ connori and other animals based on PYY amino acid sequences
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Fig. 3 Transmenbrane area predicted in peptide YY protein from Schizothorax o’ connori
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Fig. 5 Tissue distribution of PYY gene in Schizothorax o’ connori
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Fig. 7 Effects of fasting and refeeding on PYY gene expression in brain of Schizothorax o’ connori
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