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Cloning and Characterization o a Novd Human Gene ACBP5 cDNA
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Absgtract Based on the bicirformetics, a novel human gene ACBP5 (acyl-GA binding protein 5) cDNA was
found and cloned into pOMV-goort6. The full length of ACBP5 cDNA is1 083 bp and contains 7 exons and 6
introns. Its open reading frame(ORF) encodes a protein of 118 amino acid resdues. The whole-nount in situ
hybridization (WISH) of nouse and chicken embryo showed that the gene was ecially expressed in the brain
and mainly in the ighmus. The result of reverse transcriptase-polymerase chain reaction (RT-PCR) of the
meture nouse tissues showed that it was widdly expressed in many organs. The result indicates that ACBP5
gene may have an essentid role in the development of brain and the maintenance of the organs normd
functions.
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1.4 RT-PCR

cDNA ,RT-PCR
Pl(sens) : 5 - TAAAGATAARAGGGIAG- 3
P2 (antisense) : 5-CAGAACTAATITTATIACCC

3.
Hd a 80 % . Trizol
(Invitrogen) RNA ,
0.1 gL, M-MLV
(Invitrogen) MRNA oligo (dT) 1
, RNase 10.4p 1 5% RT
4.0p1 ,dNTP(250H nol/L) 1. 60 1 ,mRNA (0.1 ¢/
L) 1.0u1 oligp (dT) s 2.0u1, 165
5mn,37 60mn,75 5 mn,MMLV (200
MUL) 37 10 min . PCR :
2ul , 110 x PCR
3u1,2.5 mnol/L dNTPs 3M 1, 1l
(10 pnol) 1d1 (10 prol) ,ddH,O 10U 1,
25U Tag .PCR 94 35
s55 1mn,72 355,32 , 72
7 mn.
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1.6 RT-PCR
achp5 :
5-TGAAAGATGAAGAGGGTAG3
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412 bp.
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5-TCCACCACCCTGITGCTGIA-3
452 bp. 100 mg,,
Trizol (Invitrogen) ,
RNA. M-MLV ( Invitrogen)
( ). PCR
94 5mn9%4 45s,57.2 1mn,72 1mn,

32,72 7mn. PCR 01, 2%
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1 ACCGGACACAGAGGGACGGAGCGAGCAAGGAGACATGGCTTCATCATTCCTGCCCGCG
M A S S F L P A

59 GGGGCCATCACCGGCGACAGCGGTGGAGAGCTGAGCTCAGGGGACGACTCCGGGGAGGTG
G A I TGDSGGETLS S GDUDSGEV

119 GAGTTCCCCCATAGCCCTGAGATCGAGGAGACCAGTTGCCTGGCCGAGCTGTTTGAGAAG
E F P H S P ETIEETSCLAETLF E K

179 GCTGCCGCGCACCTGCAAGGCCTGATTCAGGTGGCCAGCAGGGAGCAGCTCTTGTACCTG

A°A A HLQGLTIQVASIRIEZQZLILYL
239 TATGCCAGGTACAAACAGGTCAAAGTTGGAAATTGTAATACTCCTAAACCAAGCTTCTTT
Y ARY KQ VKV GNCNTU®PIZKU®PSFF
299 GATTTTGAAGGAAAGCAAAAATGGGAAGCTTGGAAAGCACTTGGTGATTCAAGCCCCAGC
DF E G K QKW EAWIZ KA ALTGDS S P S
359 CCAAGCAATGCAGGAATATATCGCAGTAGTTAAAAAACTAGATCCAGGTTGGAATCCTCA
P S NAGTI VYRS S
419 GATACCAGAGAAGAAAGGAARAGAAGCAAATACAGGTTTTGGTGGGCCAGTTATTAGTTC
479 TCTATATCATGAAGAAACCATCAGGGAAGAACGACAAAAATATATTTGATTACTGCAGGG
539 AAAACAACATTGACCATATAAACCAAAGCCATCAAATCGACACAATGTGGATGTGAACAC
599 AATGTGAAAGATGAAGACGAGGGTAGGGCTCTACTTCACTGGGGCCTGTGATCGAAGGAC
659 ATAAGGAACTAGTCACAGTGTTGCTTGCAACATAGAGGCTGACCATTAACTGTCAGGACT
719 AATGAAGGCCAAACAGCTTCTACATTATGCCTCTGCCTGTGAGTTTCTTATGCCTCTGCC
779 TGTGAGTTTCTGGATATTGTAGAGCTGCTGCTCCAGTCTGGTGCTGACCCCACTCTCCGA
839 GACCAGGATGGCTGCCTGCCAGAGGAGGTGACAGGCTGCAAAACAGTTTCTTTGGTGCTG
899 CAGCGGCACACAACTGGCAAGGCTTAATCAAAAGACTGGAAAACTGCAGTCTGTAATAGC
959 ATAAGGCTTCCATTATGAAAGAAAACTACAAAAATAATACTTCTTTTCCACCCGTCTTTG
1019 GTATGTATTGGCTAATAAAATCAGTTCTGTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAA
1079 AAAAA

Fig.1 cDNA sequence of the human ACBPS gene
(oding sequences are shown together with the trandated amino acid sequence. Initiative code (ATG and sop code (TGA) are underlined.
The polyadenylation sgnd sequences (AATAAA) are d underlined

Fig.2 Geromic organization of ACBP5 gene
The human ACBP5 gene is conposed of 7 exons and 6 introns di gtributed over goproximetely 210 kb. Solid bars represent exons.
The locations of initiative code ATG, gop code TGA and polyadenyiation sgnal (RolyA sgnd) are indicated

Fig.3 Alignment of human ACBP5 amino acid seguence with nouse AK002470
The consensus sequences are shadowed. They share 84.7 % snilarity
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ACBE;

Fig.4 Predicted domainsof ACBFS protein.
The red one represents ACBP domain

Fig.5 Whole-nount in-stu hybridization of nouse embryo and chicken embryo

A —D dow the irrsitu hybridization result of nouse embryo (according to day post coitum, dpc)

A. 7.5doc; B. 9.25dpc; C 9.5doc; D. 10.5 doc; E. Negdtive control ; F. Postive cortrol (CONBP as probe) .
G—J sow the resut of insitu hybridization in the chicken embryo (folloning Hamburger & Harrilton Sages)

G Sage 12; H. Sage 17; |I. Sage 19; J. Negative control

Arrow shows the gained part

2.5 RT-PCR )
Fg.6 , polyA
166 )

,ACBP5

ACBP5
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Fig.6 RT-PCR reat of metured mouse organs

Upper patern M :Marker ; 1:Negtive-control ;2 :eye;3:cerebdla;4 :uterus;5 :heart ;6:lung;7 :muscle ;8 :brain;
9:tedis;10:kidney ;11 : pleen;12 :integtines; 13:liver.

GAPDH was di glayed lower to control for differences in loading

9.0 dpc ,
(]
,  9.25 dpc
doc , )
, 9.5 dpc
10.5 doc
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Erl FGR8
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, 17
, 19
RT-PCR , ACBP5
ACBP5
) ACBP5
ACBP5 A
(

,ACBP5

[12,13]

ACBP5 ,

9.5

(References)

1 Andersen KV, Podsen FM. Three-dimendond gructure in solution of
acyl-coenzyme A binding protein from bovine liver. J Md Bid ,1992,
226(4) 11131 1141

2  Cavagnai B M, Milikowski D, Haler J F, Zanek M C, Santome J A,
Ermacora M R. Optica characterization of armadillo acyl-GA hinding
protein. Int J Bid Macromad , 2002, 31(1-3) :19 27

3 Li HY, Chye M L. Membrane locdization of arabidopss acyl-QA
binding protein ACBF2. Plant Mol Bidl , 2003, 51(4) :483 492

4 Ugde RR, Hirani K, Mordli M, Chopde C T. Roledf adipocyte lipid-
bindng proteéin (ALBP) and acyl-c0A hinding protein (ACBP) in

y PPAR-med ated transactivation. Md Cdl Biochem, 2002, 239(1-2) :
157 164

5 PdarescuA D, Payne H R, Boedecker A, Cheo H, Hertz R, Bar- Tana
J, Shroeder F, Kier A B. Physca and functiond interaction of acyl-
A hinding protein (ACBP) with hepatocyte nuclear factor-4apha
(HNF4apha) . J Bio Chem ,2003 ,278(51) :51813 51824

6 Feergeman N J, KnudsenJ. Acyl-QA hinding protein is an essentid
protein in mammdian cdll lines. Biochem J , 2002, 368(R 3) :679
682

7 Marquarct H, Todaro GJ, Shoyab M. Qonplete amino acid sequences
o bovine and human endozepines. Honology with rat diazepam binding
inhibitor. J Bid Chem 1986, 261(21) :9727 9731

8 Wilkinon D G, Insitu hybridization. In: Sern CD, Holland PW H
eds. Essential Development Biology : A Pratical Approach. Oxord: IRL
Press, 1993: 257 274

9 Chen, W, Liang, Y, Deng W, Shimizu K, Asique A M, Li E, Li,
Y P. The zincfinger protein, ONBP, is required for forebran
development. Development ,2003 , 130: 1367 1379

10 Simzu, K, Chen, W, Liang Y, Shimzu K, Deng W, Li Y P.

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



170

21

11

Characterization of ONBP Gene, the Gene Ponoter and the Gene
Bxpresson. Gene,2003, 306:1127 1135

, . . : ,1985
(Yu Hui-zhu, Ye Ba-kuan ed. Embryonic Devdopment on Mice.
Beijing: Stience Press)

(Ma Bai- Kun , Xu Dong- Gang , Wang Jia
Xi ,Pen Sharr Yun ,Li Li ,Wang Li-Hong,Zou Min-Ji. Gongruction and

13

epresson o humen angogenin/Gp fudon gene and its biologca
function. Chin J Biochem Md Bidl) , 2002,18(4) :445 449
NGF 2 .

(Li Xian-Hui ,Chen Q- Ying ,Dou He-
Rong, Zhang Qing-Peng, Zheo Quo-Fa, Niu YurrTong, Li Ji-Sheng.
Preparation and characterization of two oligopeptides linked by a
disulfide bridge with nerve groath pronoting activity. Chin J Biochem
Md Bid) ,2002,18(4) :129 133

, 2004 12 28 , 83
v ' 1922 11
1956 4 , ,
i) (
60 )
984,
. 2002

, 1996

1949 8 1953 6
)
1987

.2000
,2001
.1987
.1989
2006 3 10

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



