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Objectives  According to previous studies, the Chromogranin B (CHGB) gene could be an important candidate gene for schizo-
phrenia which is located on chromosome 20p12.3. Some studies have linked the polymorphism in CHGB gene with the risk of schizo-
phrenia. Meanwhile, smooth pursuit eye movement (SPEM) abnormality has been regarded as one of the most consistent endopheno-
type of schizophrenia. In this study, we investigated the association between the polymorphisms in CHGB gene and SPEM abnormality
in Korean patients with schizophrenia.

Methods We measured SPEM function in 24 Korean patients with schizophrenia (16 male, 8 female) and they were divided accord-
ing to SPEM function into two groups, good and poor SPEM function groups. We also investigated genotypes of polymorphisms in
CHGB gene in each group. A logistic regression analysis was performed to find the association between SPEM abnormality and the
number of polymorphism.

Results  The natural logarithm value of signal/noise ratio (Ln S/N ratio) of good SPEM function group was 4.19 = 0.19 and that of
poor SPEM function group was 3.17 = 0.65. In total, 15 single nucleotide polymorphisms of CHGB were identified and the genotypes
were divided into C/C, C/R, and R/R. Statistical analysis revealed that two genetic variants (rs16991480, rs76791154) were associated
with SPEM abnormality in schizophrenia (p = 0.004).

Conclusions  Despite the limitations including a small number of samples and lack of functional study, our results suggest that ge-
netic variants of CHGB may be associated with SPEM abnormality and provide useful preliminary information for further study.
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Fig. 1. Schematic physical map of CHGB. Polymorphisms of CHGB investigated in this study. Black blocks indicate coding exons ; white
blocks, 5’- and 3'-untranslated regions. First base of translation site is denoted as nucleotide + 1. CHGB : chromogranin-B, Ex : exon.
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Table 1. Clinical information (n = 24)

SPEM function in patients

Characteristics p value
Good Poor
No. of subjects 16 8 -
Age (year : mean + SD) 47.56 + 9.95 45.13 £ 11.14 0.59
Range of age 30—63 31-65 -
Sex (n, male/female) 13/3 3/5 0.06
Ln S/N ratio of SPEM 3.17 £ 0.65 4.19 = 0.19  0.0003

(mean + SD)

SPEM : smooth pursuit eye movement, Ln : natural logarithmic
value, S/N : signal to noise, SD : standard deviation
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Table 2. Information of chromogranin B (CHGB) polymorphisms among subjects investigated in this study (n = 24)

Genotype MAF HWE
SNP Allele Position AA change Good Poor Good Poor
Cc/C C/R R/R All All

n=16) (n=28) (n=16) (h=28)

rs236137 C>T  Promoter 17 6 0 0.130 0.125 0.143 0.472 0.568  0.659
rs236139 C>T  Promoter 10 12 2 0.333 0.375 0.250 0.540 0.790  0.34¢6
rs236141 T>A Promoter 19 5 0 0.104 0.094 0.125 0.569 0.679 0.686
rs16991480 T>C 5 UTR (exon 1) 14 9 1 0.229 0.281 0.125 0.763 0.743 0.686
1s76791154 A>G  Infron 2 14 9 1 0.229 0.281 0.125 0.763 0.743  0.686
rs236145 C>G Inftron2 8 14 2 0.375 0.375 0.375 0.231 0.182  0.850
rs446659 G>C Infron3 5 13 4 0.477 0.464  0.500 0.387 0.274 1.000
rs6085323 C>T  Infron 3 19 5 0 0.104  0.094 0.125 0.569 0.679 0.686
rs6085324 T>A Exon 4 Ser93Thr 10 13 1 0.313 0.344 0.250 0.202 0.324  0.346
rs6133278 G>A Exon4 Asp145Asn 8 14 2 0.375 0.375 0.375 0.231 0.182  0.850
rs910122 A>G Exon4 Arg178GIn 6 13 5 0.479 0.469 0.500 0.676 0.605 1.000
rs881118 A>C Exon4 Asn200His 17 4 3 0.208 0.188 0.250 0.015 0.473 0.005
rs742711 G>A Exon4 Arg417His 10 12 2 0.333 0.375 0.250 0.540 0.790 0.346
174621755 G>A Exon 4 Arg500Lys 17 7 0 0.146 0.094 0.250 0.403 0.679 0.346
rs2821 C>A 3'UTR (exon 5) 6 13 5 0.479 0.469 0.500 0.676 0.605 1.000

C/C, C/R, and R/R refer to the common homozygote, heterozygote, and minor homozygote, respectively. With an natural loga-
rithm value of signal/noise (Ln S/N) ratio of 3.97, subjects were categorized intfo ‘good’ and ‘poor’ performers according fo their
smooth pursuit eye movement (SPEM) function. SNP : single nucleotide polymorphism, AA : amino acid, MAF : minor allele frequen-
cy, HWE : Hardy-Weinberg equilibrium, UTR : untranslated region

Table 3. Association analysis of chromogranin B (CHGB) polymorphisms with smooth pursuit eye movement (SPEM) abnormality in
schizophrenia patients (n = 24)

MAF Analysis model
SNP Allele Good  Poor Allele test Co-dominant Dominant Recessive

(n=16) (n=18) OR(95%Cl) p OR(95%Cl) p OR(95%Cl) p OR (95% Cl) p
rs236137 C>T 0.125 0.143 1.16(0.18-7.25) 0.87 0.82 (0.05-12.7) 0.89 0.82 (0.05-12.7) 0.89 - -
rs236139 C>T 0375 0250 0.55(0.14-2.11) 0.38 0.46 (0.06—3.28) 0.43 0.59 (0.06—5.25) 0.64 - -
rs236141 T>A 0094 0.125 1.38(0.20-9.22) 0.74 0.68 (0.04-10.1) 0.78 0.68 (0.04—10.1) 0.78 - -
516991480 T>C  0.281 0.125 0.36(0.06—1.93) 0.21 0.26 (0.04—1.66) 0.13 0.28 (0.03—2.41) 0.23 - -
rs76791154 A>G 0281 0.125 0.36 (0.06—1.93) 0.21 0.26 (0.04—1.66) 0.13 0.28 (0.03—2.41) 0.23 - -
rs236145 C>G 0375 0375 - - 0.74(0.14-3.81) 0.73 0.50 (0.06—4.12) 0.52 1.67 (0.06—45.7) 0.76
rs446659 G>C 0464 0500 1.15(0.33-3.94) 0.82 2.17(0.36—12.9) 0.38 1.68 (0.11-24.8) 0.70 3.34 (0.26—42.5) 0.35
rs6085323 C>T 0.094 0.125 1.38(0.20-9.22) 0.74 0.68 (0.04—10.1) 0.78 0.68 (0.04—10.1) 0.78 - -
rs6085324 T>A 0344 0.250 0.63(0.16—2.44) 0.50 0.53 (0.07—4.04) 0.54 0.59 (0.06—5.25) 0.64 - -
rs6133278 G>A 0375 0.375 - - 0.74(0.14-3.81) 0.73 0.50 (0.06—4.12) 0.52 1.67 (0.06—45.7) 0.76
rs910122 A>G 0469 0500 1.13(0.34-3.76) 0.84 0.66(0.13-3.26) 0.61 0.55 (0.05-5.48) 0.62 0.68 (0.04-9.98) 0.78
rs881118 A>C 0.188 0.250 1.44(0.34-6.08) 0.62 1.87 (0.44-7.81) 0.38 1.37 (0.14-12.6) 0.78 8.19 (0.41-162.0) 0.15
rs742711 G>A 0375 0250 0.55(0.14-2.11) 0.38 0.51 (0.07-3.38) 0.47 0.59 (0.06—5.25) 0.64 - -
rs74621755 G>A 0.094 0.250 3.22(0.62—16.6) 0.16 6.16 (0.58—65.1) 0.11 6.16 (0.58—65.1) 0.11 - -
rs2821 C>A 0469 0.500 1.13(0.34-3.76) 0.84 0.66(0.13—-3.26) 0.61 0.55(0.05—5.48) 0.62 0.68 (0.04-9.98) 0.78

SNP : single nucleotide polymorphism, MAF : minor allele frequency, OR : odds ratio, ClI : confidence interval
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