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VNTR Polymorphism of Tyrosine Hydroxylase Gene Intron 1 in Schizophrenics*

In-Ho Paik, M.D.,** Kyu-Young Toh, M.D.,"‘*T Chang-Uk Lee, M.D.,**
Jung-Jin Kim, M.D.,** Soo-Jung Lee, M.D.,** Chul Lee, M.D.**

ABSTRACT

TH gene.

ntil recently, the etiology of schizophrenia was generally attributed to abnormalities in dopaminergic neurotransmission. Specifically, an excess of
J dopaminergic activity in the mesolimbic system has been postulated to produce the positive symptoms, while decreased dopaminergic activity in

the mesocortical system has been suggested to cause negative symptoms. Accordingly, we performed an association study of schizophrenia with

Three hundred and seventy four biologically unrelated schizophrenic patients meeting DSM-0-R criteria from Kangnam St. Mary's Hospital affiiated
with Catholic university of Korea were recruited for our study. The 393 healthy controls were volunteers for DNA library of Kangnam St. Mary's Hospital wit-
hout personal or family history of psychiatric and neurologic illness. DNA was exiracted from peripheral mononuclear cells and polymorphic region was
amplified by polymerase chain reaction. TH intron 1 VNTR polymorphism was typed by silver staining.

The allele distributions of TH gene were not different between schizophrenics and controls. However, the frequency of allele A was significantly higher
in positive group than that of negative group of schizophrenics. These findings suggest that poitive schizophrenia may be associated with allele A of TH

gene.
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3) DNA2| B34 S

TH intron 10 OO primersd 5'—GCA AAA TTC AAA
GGG TAT CTG G—3'(sense), 5' —ACA GGG AAC ACA
GAC TCC ATG-3’ (antisense)(Weill 1995)0 O0O0O00OO.
000 100ng/p IO DNAOO 2u I, 20p M dNTP(Boehrin—
ger Mannheim Biomedica, Germany) 2u |, x 10 PCR 000
O (Boehringer Mannheim Biomedica, Germany) 0.1u 1 O O
OO0 10p 10 OOOO thermal cycler(9700, Perkin—Elmer,
USA)OO 00000.
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Fig. 1. Seperation of PCR-amplified fragments of TH gene intron 1
allele by 6% denaturing polyacrylamide gel electrophoresis
and silver staining analysis. Lane G, A, T, CO sequencing la-
dder of pUC19, Lane MO 30—330 bp AFLPTM DNA Ladder(Gl-
BCOBRL, U.S.A)) increasing in length by 10 bp increments.
Ap/AO (TCAT) 10/ (TCAT)4CAT(TCAT)s, BO (TCAT)y, CO (TCAT)s,
DO (TCAT)7, EO (TCAT)s

0000. 00000 a00.050 O0O0O0O, 0000000 SP-
SS for Windows v7.50 OO0O0O0O.
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THOOOO 0000000 AJAD (TCAT),/(TCAT),
CAT(TCAT)s, B (TCAT), CO (TCAT)g, DO (TCAT),, E[]
(TCAT)0 6000 000000, 00000 000 000
(p00.999)0 00D (pJ0.999) DOOD Hardy—Weinbergl
0000 000 000 000.0000 00000 000 O
0 11/34(6.0%), 347(46.4%), 36(4.8%), 192(25.7%), 128
(171%)00 00000, 0000 000 00 24/15(5.0%),
352(44.8%), 45(5.7%), 208(26.5%), 142(18.1%)00 O O
0 000 000 000 000Q@ 1).
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00 0000 0000 2540(@67.9%), 0000 890 (23.
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Fig. 2. Direct sequence gel comparison of the Ap and Ai allele.
The T residue deleted was in Ai that found in the fifth of the
tetra repeat core motifs as indicated by the arrow.
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Table 1. Allele distributions of THa gene in the subjects

Alleleb (%)
Ao/ A B C D E

Schizophrenicsc(n=748) 11/34(6.0%) 347(46.4%) 36(4.8%) 192(25.7%) 128(17.1%)
Positive groupd(n=508) 10/26(8.8%)° 231(32.1%) 25(6.1%) 129(31.6%) 87(21.3%)
Negative groupd(n=178) 0/ 5(3.3%)° 85(47.8%) 9(5.0%) 50(27.8%) 29(16.1%)
Mixed group(n=62) 1/ 3(6.4%) 31(50.0%) 2(3.2%) 13(20.0%) 12(19.4%)
Controlsc(n=786) 15/24(5.0%) 352(44.8%) 45(5.7%) 208(26.5%) 142(18.1%)
aTHO tyrosine hydroxylase oAc/ADO (TCAT) 10/ (TCAT)4CAT(TCAT)s

BO (TCAT)s CO (TCAT)s DO (TCAT), EQ (TCAT)s

cAllele distributions between schizophrenics and controls were not significantly different
dAllele distributions between positive & negative groups were not significantly different
ex 2=4.292, p=0.038, df=1, for the comparison of the Ax/Ai allele versus the other allele between positive and negative groups

Table 2. Comparison of clinical variables according to the pres-
ence of allele Ap(TCAT) 10/ Ai(TCAT)4CAT(TCAT)s

Allele Ap/A;

+(n=44) —(n=330)
PANSS@
Total score 93.8+ 13.6 92.0+ 13.4
Positive scoreP 263+ 4.2 24.5+ 4.9
Negative score 20.6+ 4.6 21.1+ 5.0
Change of BPRS¢ score 120+ 7.1 12.2+ 10.2
Age at onset(year) 25.6+ 8.2 25.5+ 7.6

APANSSO positive and negative symptom scale for schizophrenia
bt=2.245 p=0.025
cBPRSO brief psychiatric rating scale
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