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Cloning and Sequencing of Human-/-aromatic-amino Acid Decarboxylase Gene

LIU Jun, XING Yi-gang, LIANG Xiu-ling, TAO En-xiang

(Department of Neurology, Sun Yat-sen Memorial Hospital, Sun Yat-sen University of Medical Sciences, Guangzhou 510120, China)

Abstract: [Objective] To clone human neuronal aromatic-/-amino-acid decarboxylase (AADC )gene by us-
ing RT-PCR. and establish an optimal reaction condition for RT-PCR. [Methods]) Total tissue RNA was ex-
tracted from human pheochromocytoma, primers were designed by computer and amplified with a segment of 1
550 bp by two-steps RT-PCR, the products were purified and then linked with the new clone vector, the recom-
binants were screened by blue-w hite plaque test. After extraction of the recombinant plasmids, enzyme cutting
reaction and gene sequencing were used to identified them. [ Results] Enzymes cut by BamH I and Hind III
demonstrated the high efficient ligation betw een target gene and vector, gene sequencing confirmed the former
was just the human AADC gene. [Conclusion] Optimal primers and reaction conditions, Hi-Fi Taq enzyme
guarantee the fidelity and specifity of the PCR. New clong vector promotes the effiency of cloning and gene se-
quencing demonstrated the success of human AADC gene amplification. All these make preparation for gene
therapy for Parkinson’s disease and other dopaminergic deficiency diseases.
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PCR product of AADC mRNA; Lane 3: Recombinants digested by
Hind Il Lane 4. Recombinants digested by BamH I ; Lane 5:

Marker A-Eco T 14 digest DNA
ng House. All rights reserved.  http://www.cnki.net



438

(Acad J SUMS), 2001, 22(6)

2.2
C
PRISM' " 377XL DNA Sequencer
. 3
nose (3 D
1550 bp
39 #
3.1 AADC

BAI

Ichi-

AADC cDNA.,

(aromatic-/-amino-acid

decarboxylase, AADC)

» Sumi-1

1938

chinose! ¥ 1992

AADC )
AADCmRNA ,
1 2 3
mRNA
B [-dopa 5-
(1-5-hy droxytry ptophan, -5SHTP)
( dopamin, DA ) 5- (5-hydrox-
ytryptamine, S-HT).
a- AADC
s - 2- . 1-
p- , - ,
Lol .
AADC
( ) ( 7
( ) [
(Parkinson’ s
disease, PD)
, PD AADC
, PD
AADC 63% .
, PD AADC /-dopa
DA ) ,
(o, s [-dopa
DA s DA
, cAM P A
AADC , AADC
»AADC [-dopa

; [-dopa ;
43 ,7[ 11]
AADC AADC )
) AADC
,  AADC
3.2
) AADC,
AADC
2 AADC
. G+cC ,
51%,
’ Tm D
” Tag (LA Taq ), 35
) PCR , Taq
PCR
cDNA PCR
, G+C
PCR
pMD 18-T s
s Taq PCR
3/ « A” y
“T”’ s
D 1 hs
[1] Berry M D, Juorio AV, Li X M, et al. Aromatic- -

amino-acid decarboxylase: a neglected and misunderstood
enzyme|[ J| . Neurochem Res 1996 21(9). 1075.
Ishikawa T, Dhawan V, Chaly T, et al. Clinical signifi-
cance of striatal DOPA decarboxylase activity in Parkin-
son’ s disease [ J]] . J Nud Med, 1996, 37(2).216.
(F# % 450 1)



450

(Acad J SUMS), 2001, 22(6)

(1

2.5¢g/L
2.5g/L

Nishi ,
[10 11]

Odich M G, HallS} WorgulS L, e al. Posterior cap-
sule opacification: experimental analyseq J| . Ophthalmic

gargin coated intraocular lenses inhibit human lens cell
growth[ J] . Nat Med, 1997 3(9). 1026.

Tarsio J F, Kelleher P J, Tarsio M, e al. Inhibition of
cell proliferation on lens capsules by 4197X-ricin A im-
munoconjugate[ J| . J Cataract Refract Surg, 1997, 23
(2): 260.

Power W J, Neylan D, Collum L M. Daunomycin as an
inhibitor of human lens epithelial cell proliferation in cul-

ture[ J] . J Cataract Refract Surg, 1994 20(3).287.

s ’ ]

0. , 1999 17(5); 341.

[J- ’
1999, 17(4). 275.

(J- ,
1999, 17(4); 204.

Res 1985 17(2).75. [ 10] Nishi O, Nishi K, Hikida M. Removal of lens epithelial

[2] Spalton D J. Posterior capsular opacification after cells by dispersion with enzymatic treatment followed by
cataract surgery[ J] . Eye 1999, 13(3). 489. aspiration| J| . Ophthalmic Surg 1991, 22(8): 444.

[3] Apple D } Solomon K D, Tetz M R et al. Posterior [ 11] Nishi O, Nishi K, Hikida M. Removal of lens epithelial
capsule opacification[ J] . Surv Ophthalmol 1992, 37 cells following loosening of the junctional complex[ J] . J
(2): 73. Cataract Refract Surg, 1993, 19(1): 56.

[4] Duncan G, Wormstone I M, Liu C S, et al. Thapsi- ( )
(L% 438 )

[ 3 Ichinose H. Kurosawa Y, Titani K, e al. Isolation and [8] Koob G F., Bloom F E. Cellular and molecular mecha-
characterization of a ¢cDNA done encoding human aro- nisms of drug dependence [ J]. Science 1988, 242
matic -amino acid decarboxylase] J] . Biophys Res Com- (4879). 715.
mun 1989 164(3).1024. [ 9 Kuwabara H, Cumming P, Yasuhara Y, et al. Regional

[4] Sumi-Ichinose C Ichinose H, Takahashi E, e al. striatal DOPA transport and decarboxylase activity in
Molecular cloning of genomic DNA and chromosomal as- Parkinson’ s disease [ J]. J Nucl Med 1995, 36(7).
signment of the gene for human aromatic /~amino-acid 1226.
decarboxylase, the catecholamine and serotonin sy nthesis [ 10] Imaoka T, Date I, Ohmoto T, ef al. Significant behav-
[J]. Biochem, 1992 31(8). 2229. ioral recovery in Parkinson’ s disease model by direct in-

[5 Ichinose H, SumilIchinose C; Ohye T, e al. Tissue tracerebral gene transfer using continuous injection of a
specific alternative splicing of the first exon generates plasmid DNA-liposome complex [ J] . Hum Gene Then
two types of mRNAs in human aromatic -amino-acid 1998 9(7). 1093.
decarboxylase [ J] . Biochem, 1992, 31(46). 11546. [11] Fisher A, Starr MS. Opposite effects of glutamate an-

[ 6 Paterson 1A, Juorio AV, Boulton AA. 2-Phenylethyla tagonists and antiparkinsonian drugs on the activities of
mine a modulator of catecholamine transmission in the DOPA decarboxylase and 5-HTP decarboxylase in the rat
central nervous system ? [ J] . J Neurochem, 1990, 55 brain[ J] . Brain Res 2000, 868(2). 268.

(3); 1827. [ 12 Jahng JW, Wessel TC, Houpt TA, et al. Alternate pro-

[7]

Speight G, Turic D, Austin } et al. Comparative se-
quencing and association studies of aromatic /-amino-acid
decarboxylase in schizophrenia and bipolar disorder [ ]J] .

Mol Psychiatry 2000, 5(3). 327.

moters in the rat aromatic /-amino-acid decarboxylase

gene for neuronal and nonneuronal expression: an in situ

hybridization study [ J] . J Neurochem, 1996 66(1). 14.
( )



