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Objectives : Urocanase domain containing 1 (UROC1) has never been studied in prior studies on autism spectrum disorders
(ASDs). UROCI causes urocanic aciduria, one of the symptoms of which is mental retardation. The aim of this study was to inves-
tigate the association between the UROC]1 gene and ASDs in a Korean population.

Methods : A total of 258 control and 214 patients with ASD were used as subjects of this study. SNPs selected from UROC1
were genotyped using Illumina Golden-Gate Genotyping assay with VeraCode" technology. Statistical analysis was performed
using SAS and Plink software.

Results : We found no association of the 12 SNPs in the UROCI gene with ASDs in a Korean population.

Conclusion : Our study suggests that the 12 SNPs (11 SNPs and 1 SNP in the intron and 3’UTR region, respectively) in the
UROCI1 were not associated with ASDs in a Korean population. Further study on the exon region of UROC]I is needed.

KEY WORDS : Autism Spectrum Disorders - UROC1 - Mental Retardation - SNP.
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Fig. 1. Gene map and LD patterns of urocanase domain containing
1 (UROC1). A : The gene map with 12 SNPs in UROCT. B : LD block of
UROCT polymorphisms. Haploview generated LD patterns for 12
SNPs within UROCT in a Korean population. The number in each box
represents the r* value for each SNP pair. LD : linkage disequilibrium
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Table 1. Allele frequency and allele analysis of UROC1 polymorphisms between ADSs and controls

SNP Allele ASD (%) Control (%) CHISQ p-value OR (95%, ClI) Location
1777486 A 114 (26.76) 125 (24.32) 0.7323 3921 1.137 (0.8472—1.526) INTRON
G 312 (73.24) 389 (75.68)
rs1168594 A 140 (32.71) 162 (31.52) 0.1525 6961 1.056 (0.8026—1.39) INTRON
T 288 (67.29) 352 (68.48)
rs777488 G 140 (32.71) 160 (31.37) 0.1914 6617 1.063 (0.8075—1.4) INTRON
A 288 (67.29) 350 (68.63)
rs777490 A 140 (32.71) 162 (31.52) 0.1525 6961 1.056 (0.8026—1.39) INTRON
G 288 (67.29) 352 (68.48)
rs1873388 A 140 (32.86) 166 (32.3) 0.03424 8532 1.026 (0.7803-1.35) INTRON
G 286 (67.14) 348 (67.7)
rs4679251 G 189 ( 0.4416) 229 (44.73) 0.03042 8615 0.9773 (0.7548—1.265) INTRON
A 239 (55.84) 283 (55.27)
rs4383463 A 190 (44.39) 223 (43.22) 0.1314 717 1.049 (0.8102—1.358) INTRON
G 238 (55.61) 293 (56.78)
rs6797423 G 7 (23.21) 135 (27.33) 2.028 1544 0.8036 (0.5946—1.086) INTRON
A 321 (76.79) 359 (46.51)
rs708907 G 195 (45.77) 134 (46.51) 0.05099 8213 0.9708 (0.7505—1.256) INTRON
A 231 (54.23) 276 (53.49)
rs777479 A 177 (41.75) 221 (43.16) 0.191 6621 0.9436 (0.7272—1.224) INTRON
C 247 (58.25) 291 (56.84)
rs1799387 A 208 (48.83) 257 (50.99) 0.4332 5104 0.917 (0.7084-1.187) INTRON
G 218 (51.17) 247 (49.01)
rs777513 A 192 (44.86) 223 (43.39) 0.206 6499 1.062 (0.82-1.375) 3" UTR
T 236 (55.14) 291 (56.61)

ASD : autism spectrum disorders, CHISQ : chi square, Cl :

confidence interval, OR : odds ratio
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Table 2. Genotype distribution and association analysis for genetic model by logistic regression for SNPs within UROC 1
Frequency Additive Dominant Recessive
SNP Genotype
ASD Confrol OR (95% Cl) p-value OR (95% Cl) p-value OR (95% CI) p-value
15777486 GG 111 157
GA 90 75 1.127 (0.8483-1.498) 4093 1.443 (0.9989-2.084) .051 0.554 (0.2714-1.131) .105
AA 12 25
rs1168594 m 100 126
TA 88 100 1.052 (0.8079-1.369) .7076 1.096 (0.7625-1.577) .619 1.008 (0.5782-1.758)  .977
AA 26 31
15777488 AA 100 125
AG 88 100 1.059 (0.8121-1.38) 6736 1.096 (0.7618-1577) 621 1.037 (0.5926—-1.815)  .898
GG 26 30
15777490 GG 100 126
GA 88 100 1.052 (0.8079-1.369) .7076 1.096 (0.7625-1.577) .619 1.008 (0.5782-1.758)  .977
AA 26 31
rs1873388 GG 99 123
GA 88 102 1.024 (0.7868-1.333) .8586 1.057 (0.7346—1.521) .765 0.9776(0.5625-1.699)  .936
AA 26 32
154679251 AA 63 81
AG 113 121 0.9771(0.7538-1.266) 861 1.109 (0.7476—1.646)  .606 0.8077 (0.509—1.281) 364
GG 38 54
rs4383463 GG 65 81
GA 108 131 1.05 (0.8082-1.365 .7131 1.049 (0.7085-1.553) 811 1.092 (0.6851-1.741) 711
AA 4] 46
16797423 AA 127 130
AG 67 99 0.81 (0.6023-1.089) .1634 0.7174(0.4938—1.042) .081 0.9837 (0.4829-2.004)  .964
GG 15 18
rs708907 AA 58 76
AG 115 124 09702 (0.7479-1.258) 8195 1.116 (0.7456—1.67) 594 0.7973(0.5077-1.252)  .325
GG 40 58
1S777479 cC 70 87
CA 107 117 0.9447 (0.73-1.223) 6654 1.044 (0.71-1.536) 826 0.7757 (0.4832-1.245)  .293
AA 35 52
rs1799387 GG 58 65
GA 102 117 0.9213(0.7168-1.184)  .5224 0.9289 (0.6146—1.404) .727 0.8613 (0.5685-1.305)  .481
AA 53 70
1777513 1 61 86
TA 114 119 1.062 (0.8197-1.376)  .6494 1.261 (0.8507-1.871) .248 0.8786 (0.5537-1.394)  .583
AA 39 52
ASD : autism spectrum disorders, Cl : confidence interval, OR : odds ratio
Table 3. Haplotype association analysis of each haplotype in UROCI
Gene Block Haplotype Frequency ASD (%) Control (%) CHISQ p-value
UROCI1 Blockl GC 0.5 219 (51.1) 251 (49.1) 0.39 .5321
AA 0.425 179 (41.8) 221 (43.2) 0.19 .6629
AC 0.075 30( 7.1) 40( 7.7) 0.136 7123
Block2 GGATG 0.671 256 (66.8) 345 (67.4) 0.034 .8528
AAGAA 0.249 112 (26.1) 122 (23.8) 0.68 4097
AAGAG 0.073 28 ( 6.6) 40( 7.8) 0.554 4568

ASD : autism spectrum disorders, CHISQ : chi square
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