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Y (Neuropeptide Y NPY) . (Pro-epiomelanocortin  POMC) -
(Cocaine and amphetamine regulated transcriptpeptide CART)
o RT-PCR NPY
POMC  CART 133 bp 276 bp 50 bp  ¢DNA (open reading frame
ORF) 131 bp 272 bp 48 bp 439 16 . BLAST
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10
11-12 13 14 15
16 17
o NPY POMC  CART
o RT-PCR
RNA NPY POMC  CART 3 c¢DNA
NPY POMC  CART 3 o
1
1.1 1879 m 25°26° ~26°22°
102°137 ~102°57, 15.6 C;
7 19.8 C 1 7.8 C;
18
1.2
1.2.1 RNA cDNA RNA
RNApure RNA (BioTeke Co.) . ¢cDNA 1
RNA oligo (dT) 4 M-MLV First Strand Kit (Invitrogen
Co.) o
1.2.2 NPY POMC CART c¢DNA 1 : RT-PCR o
195 C 5 min;95 € 30 s 54 ~56 C 1 min 72 C 1.5 min 37 ;72 C 10 min,
25 pl: 1 L Template(10 ng * pL.™") 2.5 pL 10 x PCR Buffer 1 pL MgCl, (25 mmol *

L™") 2 wL dNTPs Mixture(10 mmol « ™' pH 8.0) 1 wL Primer 1 (10 pmol * pL™")
pmol * pL.™") 0.5 pL Tag enzyme(4 U * pL™'

1 L Primer 2(10

) 16 pL ddH,0. RT-PCR

0.8% o
1 NPY POMC CART
Tab.1 Primers used for amplifying NPY POMC CART genes of Tupaia belangeri
Primer Sequence

NPYO1F 5’ TCGCTCTGTCCCTGCTCGTGTG3~

NPYO2R 5" TCTCTTGCCGTATCTCTGCCTGGTG3~

POMCO1F 5-CCTGTGAAGGTGTACCCAATGTC3

POMCO2R 5’-CACGTTCTTGATGATGGCGTTC3"

CARTO1F 5"-AGAAGAAGTACGGCCAAGTCC3~

CARTO2R 5’-CACACAGCTTCCCGATCC3”
1.3 NPY POMC  CART cDNA
(NCBI National Center for Biotechnology Information http: //www. ncbi. nlm. nih. gov) BLAST

MEGAS ML GenBank NPY POMC

CART cDNA 1 000 ;  ORF

(http: //www. ncbi. nlm. nih. gov/ gorf/)

o

2

2.1 RNA Bioteke Total RNA Isolation Kit
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RNA 0.8%
18s  28s C 1. RNA
M-MLV First Strand Kit (Invitrogen Co.)
250 ~2 000 bp
2.2 NPY POMC  CART
RT-PCR NPY POMC  CART
133 276 50 bp  c¢cDNA
(open reading frame ORF) 131 272 48 bp
4390 16 C 2).
BLAST NPY cDNA
(Callithrix jacchus XP_002751528. 1) (Macaca le BMZOPSE?L: RNA
mulatta NP_001027986. 1) « (Pongo abelii XP_ Fig. 1 Agarose gel electrophoresis of total RNA
002818184.1) (Homo sapiens NP_000896. 1) . from Tupaia belangeri
(Cricetulus griseus XP_003498606. 1) « (Rattus norveqi—  M: Molecular ladder BM2000; L: Total RNA of
cus NP_036746. 1) NPY 95% Tupaia belangeri
( 3). poMC (Papio anubis ABC54844.1) .

2 c¢DNA ORF
Az NPY;B: POMC;C: CART
Fig.2 The nucleotide sequence of ORF and corresponding amino acid sequence from Tupaia belangert
A: NPY; B: POMC; C: CART

FohkA A A A A XA A A A A AL Xhhhkh ok Lk

PLQPDNPGEDAPAEDMARYYSALRHYINLITRQRYGKR Tuqaia belangeri
PSKPDNPGEDAPAEDMARYYSALRHYINLITRQRYGKR Callithrix jacchus
PSKPDNPGEDAPAEDMARYYSALRHYINLITRQRYGKR Macaca mulatta
PSKPDNPGEDAPAEDMARYYSALRHYINLITRQRYGKR Pongo abelii
PSKPDNPGEDAPAEDMARYYSALRHYINLITRQRYGKR Homo sapiens
PSKPDNPGEDAPAEDMARYYSALRHYINLITRQRYGKR Cricetulus griseus
PSKPDNPGEDAPAEDMARYYSALRHYINLITRQRYGKR Rattus norveqicus

3 NPY (XP_002751528.1) « (NP_001027986.1) ~

(XP_002818184.1) « (NP_000896. 1) . (XP_003498606. 1) (NP_036746.1)

*

Fig.3 Comparison of amino acid residues of Tupaia belangeri NPY gene with those of Callithrix jacchus (XP_
002751528.1) Macaca mulatta (NP_001027986. 1) Pongo abelii (XP_002818184.1) Homo sapiens
(NP_000896. 1) Cricetulus griseus (XP_003498606. 1) and Raitus norvegicus (NP_036746.1)

* indicates the same amino acid residue
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4 POMC (XP_003787490. 1) . (XP_
003270825. 1) ( XP_001082745. 1)

*

Fig.4 Comparison of amino acid residues of Tupaia belangeri POMC gene with those of Otolemur garnettii

(XP_003787490. 1)  Nomascus leucogenys (XP_003270825. 1) and Macaca mulatta (XP_
001082745.1)

* indicates the same amino acid residue

5 CART (NP_004282.1).  (NP_001252806. 1)
(XP_001155069. 1)

*

Fig.5 Comparison of amino acid residues of Tupaia belangeri POMC gene with that of Homo sapiens (NP
_004282.1) Macaca mulatta (NP_001252806. 1) and Pan troglodytes(XP_001155069. 1)

* indicates the same amino acid residue

(AFV77546.1) . (Otolemur garnetii XP_003787490. 1) . (Nomascus leucogenys
XP_003270825.1) . ( XP_001082745.1) POMC 7% 87% T1% T4%
74%(  4). CART (NP_004282.1).  (NP_001252806. 1) (XP_001155069. 1)
CART 89%( 5).

NPY (NM_000905.3) .  (Human KO1911.1) . (NM_001032814.1) -
(Monodelphis domestica XM_001369283.2) (NM_012614. 1) (Mus musculus NM_
023456.2) NPY 6 N

POMC (NM_139326.2) . (Mus musculus NM_008895.3) «
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6 NPY
Bootstrap 1 000 ;
Fig.6  Phylogenetic tree of NPY gene
Data with the confident values of Bootstrap 1 000 indicate above each branch; Branch lengths

(substitutions /site) are shown below branches

(Mesocricetus auratus AF134594.2) . (XM_003787442. 1) (XM_002757986. 1) «
(M19658. 1) (NM_001035256) POMC 7 .
7 POMC

Bootstrap 1 000 ;
Fig.7 Phylogenic tree of POMC gene
Data with the confident values of Bootstrap 1 000 indicate above each branch; Branch lengths

(substitutions /site) are shown below branches

CART (NM_004291.3) . (XM_002815634. 1)  (U16826.1)+
(XM_003266044) (XM_002806621.2).  (NM_001265877.1). (NM_013732.
6) (NM_017110.1) CART 8 .
8 CART

Bootstrap 1 000 ;
Fig.8 Phylogenic tree of CART gene
Data with the confident values of Bootstrap 1 000 indicate above each branch; Branch lengths

(substitutions /site) are shown below branches
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3
. NPY POMC  CART
% NPY POMC  CART
. cDNA
NCBI Blast cDNA NPY
POMC CART  ¢DNA NPY POMC.CART
¢DNA . NPY . . . . NPY
95%
; CART .
CART 89% ; POMC .
POMC 11% 14% T4% .

NPY POMC CART
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Comparison of Evolutionary Relationship of Partial cDNA Sequences
of NPY POMC and CART Genes in Tupaia belangeri

ZHU Wanlong ZHANG Hao WANG Zhengkun
(School of Life Sciences Yunnan Normal University Kunming 650000 China)

Abstract: Neuropeptide Y(NPY) pro-opiomelanocortin(POMC) and cocaine and amphetamine regulated tran—
script peptide (CART) are hypothalamic neuropeptides that play essential roles in the regulation of energy home—
ostasis which is highly conserved in evolution and can accurately reflect the distant genetic relationship between
species. Partial cDNA sequences of Tupaia belangeri NPY POMC and CART genes were obtained by using the
RT-PCR method. The resultant partial sequences of NPY POMC and CART were 133 bp 276 bp and 50 bp in
length respectively which contain open reading frames (ORF) of 131 bp 272 bp and 48 bp separately. The
proteins encoding these sequences included 43 amino acids in NPY 90 amino acids in POMC and 16 amino
acids in CART. A search of the BLAST database showed that the deduced sequences of NPY POMC and CART
from T. belangeri were very similar to those of Callithrix jacchus Macaca mulatta Pongo abelii  Homo sapiens
Papio Anubis Otolemur garnettii.  Nomascus leucogenys Cricetulus griseus and Rattus norvegicus. A phylogenetic
tree was constructed with the NPY POMC and CART genes to determine the evolutional position of T. belangeri
by using ML method. The result showed that T. belangeri has a close relationship with primates.
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