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Objectives Previous studies suggest that the cannabinoid receptor 1 (CNRI) gene could be an important candidate gene for
schizophrenia. According to linkage studies, this gene is located on chromosome 6ql4—ql5, which is known to harbor the schizo-
phrenia susceptibility locus (locus 5, SCZ5, OMIM 803175). The pharmacological agent delta-9-tetrahydrocannabinol (A-9-THC)
seems to elicit the symptoms of schizophrenia. The association between CNRI polymorphisms and schizophrenia is actively being in-
vestigated, and some studies have linked the AAT-trinucleotide repeats in CNRI to the onset of schizophrenia. In this study, we have
investigated the association between the AAT-trinucleotide repeats in CNRI and schizophrenia by studying schizophrenia patients
and healthy individuals from Korea.

Methods DNA was extracted from the blood samples of 394 control subjects and 337 patients diagnosed with schizophrenia (as
per the Diagnostic and Statistical Manual of Mental Disorders, fourth edition criteria). After polymerase chain reaction amplification,
a logistic regression analysis, with age and gender as the covariates, was performed to study the variations in the A AT-repeat polymor-
phisms between the two groups.

Results In total, 8 types of trinucleotide repeats were identified, each containing 7, 8, 10, 11, 12, 13, 14, and 15 repeats, respectively.
(AAT);; allele was most frequently observed, with a frequency of 33.6% and 31.6% in the patient and control groups, respectively. The
frequency of the other repeat alleles in the patient group (in the decreasing order) was as follows : (AAT):3 33.6%, (AAT)1421.6%,
(AAT)12 18.5%, and (AAT); 11.1%. The frequency of the repeat alleles in the control group (in the decreasing order) was as follows :
(AAT)15 31.6%, (AAT)1s 24.5%, (AAT)1; 17.2%, and (AAT), 11.6%. However, there were no significant differences in the AAT-repeat
polymorphisms of the CNRI gene between the patient group and the control group.

Conclusions  Although our study revealed no significant association of the AAT-repeat polymorphism of the CNRI gene with
schizophrenia, it will serve as a good reference for future studies designed to examine the cannabinoid hypothesis of schizophrenia.
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CNR1 and Schizophrenia in a Korean Population I Kim JW, et al

of gl gHel 28 Tl RS gAMe 2 3]
= 2 Abolell A CNRI §-7312F thaAd 2 3HHQl (AAT)n Wl
FaA|e] 22 2po)7} vehb=A] 2AR) Botet.
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Faksteck

40 2

A Z oA Genomic DNA F&

SAET} 2 o] "ol Mo}t ethylenediaminetetraace-
tic acid(®]3} EDTA)Z w2 *]2|sto] 15 X3 &
3000 rpmoflA] 1047F Y4ielste] buffy coatE 56+
c}. o}7]of| 83l 2510 mM Tris-HCI, 0.IM EDTA, 0.5%
sodium dodecyl sulfate, pH 8.0)= 7}t &, 3702 1417k
%ot wljoFslal proteinase K& 150 ug/mLe =2 75}
o 50CofA] 4A17E Bt HE-g3t ¥ genomic DNAS &3}
99t} DNAX phenol chloroform o 2 AA|51aL ofgh-2
& o]g3to] A & Tris-EDTA buffer(TE buffer, 10 mM
Tris~HCI, 1 mM EDTA, pH 8.0) &Z4(10 mM Tris-HCl,

Table 1. Demographic profile of patients with schizophrenia (SZ) and normal controls (NC)

SZ NC p-value
n 337 394
Age (year, mean £ SD) 43.99 + 9.38 54.60 + 9.28 <0.0001

Sex (M/F) 171 (57%)/166 (43%)

223 (51%)/171 (49%) 0.114

Age analysis was performed using the Student’s t-test and gender analysis was performed using the chi-square test
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st Bl whet AEH WAL E Fol FEE S Poly-
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revese primer 5 TCCCACCTATGAGTGAGAACAT 3E At
L3149tk PCR 52 W32 ABI 9700 thermal cycler(Applied
Biosystems, Foster City, CA, USA)E A8-5F%.21 touch
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AL ‘:} I} 2tk $-4 94T 10+ 7Hg5to] DNA 7Hh&
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Z}e] &3 A& 4801, 4% datas Genotyper 3.6 soft-
ware(Appelied Biosystems, Foster City, CA, USA)E A&
5t repeat®] 912 X & =A5HATE
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9.28A(Lro] 3z S 28~80ANIATE. 23 bt HAF
¢l th2te] BlE2 46:54%00L, 2@ SAFL(FHAF 57% vs.
42} 43%)3F AAFQ 2 (A} 51% vs. OIAF 49%)0]| A =
T o] ool mls w2 7 | gich

5 o bl yolo A {-oJgt ZFo(p < 0.000)E ELOe
B AtollA] Eelstarat sk tiy 22k BlE= DNACY
EAske] Ltoleke] Aol glom R At Aulel kS
a2 7] o= Ao = Httt

Zy X =272 H|23 CNRI (AAT)n
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Table 20| FAL} thz2te] -t Hl % =
&ttt 2ol 7HE RiErE B REE4 = (AAT);
31.6%°)3L, (AAT) 24.5%, (AAT)p, 17.2%, (A AT)711.6%—E
ol &Y IRl A 71 M7} W HEE = (AAT);
33.6%°]3L, (AAT)w 21.6%, (AAT)1, 18.5%, (AAT); 11.1% <=
ot} & hHFAA = 8F-FAAL, (AAT)n AFAL HHE ==
7~8H, 10~15H Alo|gom 7}a; 53t AL & FA} oL}
2t 2% (AAT);:0]cH(Table 3).

E Ao A= skatelo| Al CNRI F-74A2] (AAT)n 43K

Table 2. Allele frequencies of AAT-repeat polymorphism in subjects with schizophrenia (SZ) and normal controls (NC)

NOR Total Y4 NC OR (95% ClI) [ OR (95% ClI) o
7 209 (11.3%) 120 (11.1%) 89 (11.6%) 1.15 (0.83—1.61) 0.41
8 2 (0.1%) 2 (0.2%) 0 (0.0%) - -
10 140 (7.6%) 7 (71%) 63 (8.2%) 1.25 (0.84—-1.86) 0.27
1 5 (4.1%) 4 (4.1%) 31 (4.0%) 0.81 (0.48—1.37) 0.43 0.99
12 332 (18.0%) 200 (18.5%) 132 (17.2%) 0.99 (0.76—1.31) 0.96 (0.93—1.0¢) 083
13 606 (32.8%) 363 (33.6%) 243 (31.6%) 0.85 (0.97—1.06) 0.14
14 422 (22.8%) 234 (21.6%) 188 (24.5%) 1.17 (0.91-1.50) 0.22
15 64 (3.5%) 42 (3.9%) 22 (2.9%) 0.74 (0.41-1.34) 0.32

Logistic regression analysis was used to calculate the OR (95% Cl) controlling for age (contfinous value) and gender (male = 0, fe-
male = 1). NOR : numbers of (AAT)n repeats, Cl : confidence interval, OR : odds ratio

102



Table 3. Most common AAT-repeat polymorphism alleles in subjects with schizophrenia (SZ) and normal controls (NC)
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NOR Sz NC OR (95% CI) o
13 363 (33.6%) 243 (31.6%) 1
14 234 (21.6%) 188 (24.5%) 0.80 (0.60—1.06) 0.12
12 200 (18.5%) 132 (17.2%) 0.94 (0.80-1.10) 0.44
7 120 (11.1%) (H.é%) 0.92 (0.81-1.04) 0.19
10 77 (7.1%) 3 (8.2%) 0.92(0.83-1.02) 0.13
11 44 (4.1%) (4 0%) 1.02 (0.91-1.40) 0.72
15 42 (3.9%) 2 (2.9%) 1.03 (0.93-1.14) 0.59
8 2 (0.2%) (o 0%) - -

Logistic regression analysis was performed to calculate the OR (95% CI) controlling for age (continous value) and gender (male =
0, female = 1). NOR : numbers of (AAT)n repeats, Cl : confidence interval, OR : odds ratio

Al dhE o] ofgl Q1AL Ha2 7t 23R dAkel AR of
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ARES] (AAT)n mlaFaA] o dat Avde] digh 7] ¢
T2 QHlS gjako 2 3 Ujike 520 AL F391S it
0 2 3} Toai 29 AL Aujo] ulolS ke 2 8} Martinez—
Gras 579] AL FAEF7}Y] Chavarria-Siles $°7¢] At
5ol AlRg= STk

2 AollA ghelofl A vreRd CNRI 32HS] (AAT)n
n|af A oo vhEgrol] ok QAL 2= vl
) LLjotol| A AXE OFE FEALEO|A Lt AxpP0e}
AR Yrebd Zo] lcHTable 4). 2 Aol 4] Ak of
Zt BEoA (AAT);50] 7H Wk, Comings 5709 Kl
AME FUH (AAT):0] 364%2 7H B2 HIEE 1Y)
7] W&otk Comings 57704 a2} vkE o] R
O HEE, 12~19% HHE5 Hol= 10572 /A7 8
A & ALt ool qlyler, ghaloA= (AATn
o] ¥ka2=7} 770, 87H, 107191 microsatellite”} 2101t w]=t2l
of| = qlelaL, ml=rloll A= W=7t 1670, 1771, 187K, 1971
ol microsatellite”} QLouf Harelof A= gigich d=el?at
3917 A= (AADNS] ¥HES7) 157]2] e XV}
o) vz} 71 Wkl (AATNnS] HHE571 167191t
AR W7} = A2 g Flo] sd3en 1 9 ‘%‘J—a—r
of = iy FHAe] HlE FEE AR Blsto] £ o
Al Z/\}Q gh=Q19] 2ok Zpo| & HYITH(Table 4).

= 7Fe] 44 oA vlaofA] 2 Ate] k=l
0}*]"}751](%%%22)4 S0 BExol= AlolE B,
o358 AHelYe] Bxe} fASIHE S0l tisjAds ¢
Al Hopop g Fi0 2 AYZHATHTable 4).
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Table 4. Allele frequencies of the polymorphisms in subjects with a history of drug abuse, subjects with SZ, and NC. Comparison of 4

studies
Numbers of AAT repeats
Group (%)
7 8 9 10 11 12 13 14 15 16 17 18 19

Korean

SZ (n = 337) 1.1 0.2 7.1 4.1 18.5 33.6 21.6 3.9

NC (n = 394) 12 0 8.2 4 17.2 31.6 24.5 2.9
Comings®

ATU (n = 92) 2.7 31.7 4.8 108 253 22 2.2 0.5

NC (n = 114) 2.6 0.9 36.4 3.5 11.8 18.4 25 1.3 0
Chinese?”

HA (n = 750) 10.3 6.4 3.3 14.5 41.1 20.4 3.9 0 0.1

NC (n = 396) 10.1 53 4.8 13.6 40.4 22.2 3.3 0.3 0
Japanese®

SZ (A) (n = 242) 9.9* 0.4 58 0.4 18.6 33.9 27.7 3.3* 0

SZ(H) (n=128) 10.9* 0 7 08  21.1 359 227 1.6* 0

SZ(P) (n=110) 9.1 3.6 15.5 31.8 34.5 5.5 0

NC (n = 296) 5.1 5.7 1.4 16.9 34.8 28.7 7.1 0.3
Spanish?

SZ(n=113) 2.7 0.9 23.5* 3.1 18.6 25.2 24.8 1.3

NC (n=111) 1.8 0.9 32.9* 2.7 14.4 18 27 2.3

Data are expressed as a percentage (%). = : p < 0.05. SZ : schizophrenia, NC : normal control, ATU : addiction treatment unit, HA :
. paranoid type SZ

heroin abuse, SZ (A) : all SZ, SZ (H) : hebephrenic type SZ, SZ (P)
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