GRM3ODTNBPIO OO OO O0OOOOOOOOOOOOOO =Correlations of
single nucleotide polymorphisms in GRM3 and DT

goougon

E-mail: 354804@mail.dyu.edu.tw

g o
OO0O0O0OOschizophrenia0 00000000 O0O0OOOO0DOODOOM8%O000000000DOCO0OO0ODO
gboooboobobboboobuoobobo0obo0obo0b0GRM3ODTNBPID O DO DOOODOOODOODOO
gooooerM3DODOO0DOO0ODOODOGUOOODOODOO0ODLO0OOODOO0ODbOO0ODODTNBPIODDODOO
OdysbindnO OO O OOOODOOO0OOOOOOOOOODOOOOOOODOOOOODOODOOOODObObOODODO
gooobooobooooobooooooboooooobOobOOoooOobo@EoLO)pobOoobOOobOo@EWoLO)EoODLo
O000O0O0OO0O0OO0OGRM3ODTNBPIO O OO OODOODOO?O OO DO O single nucleotide polymorphisms, SNPs
0 rs22992250] rs146841201 rs77586590 rs7606660 rs87546200 rs32132070 0 0D 000000 0D O OO0 DO O O SNPO
goooboobobbobooboobooboboobooboobsNPOOODbOObODOOobDOoOobOoobOon
0000000Db00bOob0O0OODTNBPIDGRM3DOOSNPOODODOODOODODOODLOO ODODOOOOOODOOOO
goooboobooboboboobooobooboobobooob0oobooboboboboooboobooboboo
oooobooboboboboo4~so0b0oobuoobobboboobooboobobooobooboobon
0000000000 GRM3OUOOrs14684120 DTNBP1O 0 0 rs32132070 00000 0D O O O p=0.0040 p=0.0430
OooobogsSNpsOODOUODDOODOOODO0DODODOODOODO0ODO0DbO0ODODDbOObOO0ODbDOODT s14684120
000 00p=0.010 00 DTNBP1O O O rs87546200 00 0 0 NT_007592.15:9.15478430A0 )0 0 000000 0O00DOOODO
Op=0.00900 DODOOODOOGRM3ODTNBPIO DO D DOODUOUODOODDODDOODOO DO rs14684120 rs32132070
OOSNPsODOOOODOODOOOOODOOOOOOODOOOOODOOn

00 :00000O0GRM3DOODTNBPIDODOODOOYMOOO
go

O0o0ooooobDboooowooobovOoOwviiOOviiDOOxiDOO xil.00 1110000 1120000 2
130000320000 4210000000 4220000000 42300000006%240000000000
ge2500000000000000O 260000000000 000D0O0DLNN27y0000DO0O0ODOODODO
00 1228GRM3ODTNBPID O D OODOOODOOD 1429000 0GRM3ODTNBPIOOOSNPSOD OO OODO OOO
000 163.00000 17310000000 17320000 18330000 19340000000000000DOO
ODNA213500000000DNADODOCODODOOODNADO 223600?2000000000DNAOO 233.7
OODNADOOODOODODODOOO 24380000 254.00000 2641 00000000000000000 264.2
O0O00bO00obOobobOoboOoOon 27436rRM3D 00000000 0O0OO0O 294.3.1 GRM3O O O SNP-rs14684120 [
000 294.3.2 GRM30 O O SNP-rs22992250 0 0 00 3444DTNBPIU DD OODOODOO0ODOODO 394.41DTNBP1O
O O SNP-rs77586590 [0 0 0 O 394.4.2 DTNBP1O O 00 SNP-rs7606660 [0 U O 00 40 4.4.3 DTNBP10O O [0 SNP-rs875462[]
0000 424.44DTNBP10 O O SNP-rs32132070 0 0 00 4345SNPSO OO OONCBID DO D OO 484.6 SNPSU O I
0000000000 DO0ODbOO 494700 545. 0050000600068 000 01.000000O00D0O0DODO
0140200000 1803.GRM300ODOrs14684120 00000 3004. GRM30O OO rs14684120 00000 O 3005.
GRM3O O 0Ors14684120 D 00D OOO0ODOODOO 3206. GRM3O 0O 0 rs22992250 00 O OO 350 7. GRM30O U
Ors22992250 000000 3508 GRM3O 0 0rs22992250 D 00O ODOOOOODOO 3709. DTNBP1O O

O rs77586590 0 O O OO 39010. DTNBP1O O O rs775865900 U O U O OO 40 0 11. DTNBP1O O O rs7606660 U 0O O O
0 41012 DTNBP10O O O rs7606660 0 0 O OO0 410 13. DTNBP1O O O rs87546200 U 0 O O O 42 0 14. DTNBP1O O
Ors8754620 D 0 0D OO 43015. DTNBP1O O O rs32132070 00 00O 0O 44 0 16. DTNBP1O O O rs32132070 0 0 O O
00 45017.DTNBP1O 0D rs32132070 000000 0O0O0DOO0ODO 46 018 DTNBP1O O O g.154784300 0 0 00 O O
50 0 19. DTNBP10O 00 0 g.154786850 D O O DO OO 51 020. DTNBP1O O D g.154784300 0 0000 0O0OD0OOO0O0O 52
b0 b01.0b000b0b0o0b0o0bOob 2b2.0000DNADODODODOODO 2103.0000000D0
gboodb 2704 00000000000D0O0DO0ODODOODO 2805.000000O00bOOO0bDOO0ODbOODbDODO
0000 2806.000000rs14684120 00000 3107.000000rs14684120 0000000000000 O



003308 000000Ors22992250 00000 3609.00000O0rs22992250 0000000000000 0O0OO
38010.000000rs32132070 00000 45011.000000rs32132070 00 00000O0OO0O0ODOO ODOO 47
O12.SNPsOOOODOOONCBIOODOOD 48013.0000009.154784300 0000050014 00000
0g.154786850 0 00O O 51015.0000009.154784300 000000000000 O0ODOO 53

goon

1.000019970DSM-IVO 00000000000 0000000000000 2000000000000200100000000
0000005050:569-5760 3.0 00020080 00000 000000O0DNADDODODONONONONONOONONONOONOOOOOOOGg
00000000 40000000000D20100000000O0O00O0000000000O00O11040:128-1300 5.000
020050 OO O O0OODARPP-32/PP-10 000000000 DODOO0DOO0OODODOO0ODDOOOOOOOOeDOOMOOOO
0000000000 00D00O000oop2e0000000000D10DISICI00000000000OD00DODO00oOoOoOgd
0230 80:590-59400 7.0 0 0 0 20080 NMDAR2AONEFLO 0000000 DDOO0OOOOOODOOO0ODOOOODODOODOD 8.
000020000 000000000000000000NRGI-CACNG200000000D0O0O0O0O0DOoOoO0oooooooogn
000000000 eouoo0iDO00oooOooo2011 000000000010 000000000000ODODOO0DOO
020030:77-780 10.0 00020080 0000 O00O0DOO00DOO0O0OOOOD ODDOO00DOO00OODODO0OOODDOOOOOO
000000011000 00020070 00000000000240000000000000000000O0OC0O0O 120000
O@esu11070)D000O0Oo@LobOo0oogn http://www.psychpark.org/paperl/article/?keyword=%A5% D5%B6%AE%ACY%FC
BO000000000000O(@1000120270) 000000000000 O0O http://zh.wikipedia.org/wiki/%E7%B2%BE
%E7%A5%9E%E5%88%86%E8%A3%82%E7%97%87 14.NCBIO O O O http://www.ncbi.nlm.nih.gov/snp 15.Austin, J. 2005.
Schizophrenia: an update and review. Journal of Genetic Counseling. 14(5): 329-340. 16.Albalushi, T., Horiuchi, Y., Ishiguro, H., Koga, M.,
Inada, T., lwata, N., Ozaki, N., Ujike, H., Watanabe, Y., Someya, T. and Arinami, T. 2008. Replication Study and Meta-Analysis of the Genetic
Association of GRM3 Gene Polymorphisms With Schizophrenia in a Large Japanese Case-Control Population. American Journal of Medical
Genetics Part B: Neuropsychiatric Genetics. 147B(3): 392-396. 17.Andreoua, D., Saetre, P., Kahler, A. K., Wergee, T., Andreassen, O. A., Agartz,
l., Sedvall, G. C., Hall, H., Terenius, L. and Jonsson, E. G. 2011. Dystrobrevin-binding protein 1 gene (DTNBP1) variants associated with
cerebrospinal fluid homovanillic acid and 5-hydroxyindoleacetic acid concentrations in healthy volunteers. European Neuropsychopharmacology.
21(9): 700-704. 18.Bedard, P., Boucher, R., Daigle, M.M., Di Paolo, T., 1984. Similar effect of estradiol and haloperidol on experimental
tardivedyskinesia in monkeys. Psychoneuroendocrinology. 9(4): 375— 379. 19.Baune, B. T., Suslow, T., Be' ste, C., Birosova, E., Domschke, K.,
Sehlmeyer, C. and Konrad, C. 2010. Association between genetic variants of the metabotropic glutamate receptor 3 (GRM3) and cognitive set
shifting in healthy individuals. Genes, Brain and Behavior. 9(5): 459— 466. 20.Bassett, A. S., Chow, E. W., Waterworth, D. M. and Brzustowicz, L.
2001. Genetic Insights into Schizophrenia. Canadian Journal of Psychiatry. 46(2): 131-7. 21.Bassett, A. S., Marshall, C. R. and Lionel, A. C. 2008.
Copy number variations and risk for schizophrenia in 22q11.2 deletion syndrome. Human Molecular Genetics. 17(24): 4045-4053. 22.Benson, M.
A., Newey, S. E., Martin-Rendon, E., Hawkes, R. and Blake, D. J. 2001. Dyshindin a novel coiled-coil-containing protein that interacts with the
dystrobrevins in muscle and brain. Biological Chemistry. 276: 24232-24241. 23.Bishop, J. R., Miller, D. D., Ellingrod, V. L. and Holman, T. 2011.
Association between type-three metabotropic glutamate receptor gene (GRM3) variants and symptom presentation in treatment refractory
schizophrenia. Human Psychopharmacology: Clinical and Experimental. 26(1): 28— 34. 24.Chen, Q., He, G., Chen, Q., Wu, S., Xu, Y., Feng, G.,
Li, Y., Wang, L. and He, L. 2005. A case-control study of the relationship between the metabotropic glutamate receptor 3 gene and schizophrenia
in the Chinese population. Schizophrenia Research. 73(1): 21— 26. 25.Chien, Y. L., Liu, C. M., Fann, C. S. J., Liu, Y. L. and Hwu, H. G. 2009.
Association of the 3 Region of COMT with Schizophrenia in Taiwan. Journal of the Formosan Medical Association. 108(4): 301-309. 26.Cherlyn,
S. Y. T.,Woon, P. S., Liu, J. J., Ong, W. Y., Tsai, G. C. and Sim, K. 2010. Genetic association studies of glutamate, GABA and related genes in
schizophrenia and bipolar disorder: A decade of advance. Neuroscience and Biobehavioral Reviews. 34(6): 958— 977. 27.Dumontheil, I.,
Roggeman, C., Ziermans, T., Peyrard-Janvid, M., Matsson, H., Kere, J. and Klingberg, T. 2011. Influence of the COMT Genotype on Working
Memory and Brain Activity Changes During Development. Biological Psychiatry. 70(3): 222-229. 28.Duan, J., Martinez, M., Sanders, A. R., Hou,
C., Burrell, G. J., Krasner, A. J., Schwartz, D. B. and Gejman, P. V. 2007. DTNBP1 (Dystrobrevin Binding Protein 1) and Schizophrenia:
Association Evidence in the 3'  End of the Gene. Human Heredity. 64(2): 97-106. 29.Domschke, K., Lawford, B., Young, R., Voisey, J., Morris,
C. P., Roehrs, T., Hohoff, C., Birosova, E., Arolt, V. and Baune, B. T. 2011. Dyshindin (DTNBP1) - A role in psychotic depression? Journal of
Psychiatric Research. 45(5): 588-595. 30.Fujii, Y., Shibata, H., Kikuta, R., Makino, C., Tani, A., Hirata, N., Shibata, A., Ninomiya, H., Tashiro,
N. and Fukumaki, Y. 2003. Positive association of polymorphisms in the metabotropic glutamate receptor type 3 gene (GRM3) with schizophrenia.
Psychiatric Genetics. 13(2): 71-76. 31.Giegling, 1., Genius, J., Benninghoff, J. and Rujescu, D. 2010. Genetic findings in schizophrenia patients
related to alterations in the intracellular Ca-homeostasis. Progress in Neuro-Psychopharmacology and Biological Psychiatry. 34(8): 1375— 1380.
32.Hwu, H. G., Hong, C. J.,, Lee, Y. L., Lee, P. C. and Leg, S. F. C. 1998. Dopamine D4 Receptor Gene Polymorphisms and Neuroleptic
Response in Schizophrenia. Biological Psychiatry. 44(6): 483-487. 33.Haukvik, U. K., Saetre, P., McNeil, T., Bjerkan, P. S., Andreassen, O. A.,
Werge, T., Jonsson, E. G. and Agartz, 1. 2010. An exploratory model for Gx E interaction on hippocampal volume in schizophrenia; obstetric



complications and hypoxia-related genes. Progress in Neuro-Psychopharmacology and Biological Psychiatry. 34(7): 1259— 1265. 34.Jablensky, A.,
Morar, B., Wiltshire, S., Carter, K., Dragovic, M., Badcock, J. C., Chandler, D., Peters, K. and Kalaydjieva, L. 2011. Polymorphisms associated
with normal memory variation also affect memory impairment in schizophrenia. Genes, Brain and Behavior. 10(4): 410-417. 35.Kirov, G., O

* Donovan, M. C. and Qwen, M. J. 2005. Finding schizophrenia genes. Journal of Clinical Investigation. 115(6): 1440-1448. 36.Karayiorgou, M.
and Gogos, J. A. 2006. Schizophrenia genetics: uncovering positional candidate genes. European Journal of Human Genetics. 14: 512-519.
37.Kulkarni, J., De Castella, A. R., Headey, B., Marston, N., Sinclair, K., Lee, S., Gurvich, C., Fitzgerald, P. B., Burger, B. 2011. Estrogens and
men with schizophrenia: Is there a case for adjunctive therapy? Schizophrenia Research. 125(2-3): 278— 283. 38.Lang, U. E., Puls, 1., Muller, D. J.,
Strutz-Seebohm, N. and Gallinat, J. 2007. Molecular mechanisms of Schizophrenia. Cellular Physiology and Biochemistry. 20(6): 687-702. 39.Liao,
S. Y., Lin, S. H., Liu, C. M., Hsieh, M. H., Hwang, T. J., Liu, S. K., Guo, S. C., Hwu, H. G. and Chen, W. J. 2009. Genetic variants in COMT
and neurocognitive impairment in families of patients with schizophrenia. Genes, Brain and Behavior. 8(2): 228-237. 40.Liu, C. M., Liu, Y. L.,
Fann, C. S.J., Yang, W. C., Wu, J. Y., Hung, S. I., Chen, W. J., Chueh, C. M., Liu, W. M., Liu, C. C., Hsieh, M. H., Hwang, T. J., Faraone, S.
V., Tsuang, M. T. and Hwu, H. G. 2007. No association evidence between schizophrenia and dystrobrevin-binding proten 1 (DTNBP1) in
Taiwanese families. Schizophrenia Research. 93(1-3): 391-398. 41.Liu, Y. L., Fann, C. S. J,, Liu, C. M., Chang, C. C,, Yang, W. C., Hung, S. I,
Yu, S. L., Hwang, T. J., Hsieh, M. H., Liu, C. C., Tsuang, M. M., Wu, J. Y., Jou, Y. S., Faraone, S. V., Tsuang, M. T., Chen, W. J. and Hwu, H.
G. 2007. More evidence supports the association of PPP3CC with Schizophrenia. Molecular Psychiatry. 12: 966-974. 42.Liu, C. M., Liu, Y. L.,
Fann, C. S. J,, Chen, W. J,, Yang, W. C., Ouyang, W. C., Chen, C. Y., Jou, Y. S., Hsieh, M. H,, Liu, S. K., Hwang, T. J., Faraone, S. V., Tsuang,
M. T. and Hwu, H. G. 2006. Association evidence of schizophrenia with distal genomic region of NOTCH4 in Taiwanese families. Genes, Brain
and Behavior. 6(6): 497-502. 43.Mueser, K. T. and McGurk, S. R. 2004. Schizophrenia. The Lancet. 363(9426): 2063-2072. 44.Mossner, R.,
Schuhmacher, A., Schulze-Rauschenbach, S., Kuhn, K. U., Rujescu, D., Rietschel, M., Zobel, A., Franke, P., Wolwer, W., Gaebel, W., Hafner,
H., Wagner, M. and Maier, W. 2008. Further evidence for a functional role of the glutamate receptor gene GRM3 in schizophrenia. European
Neuropsychopharmacology. 18(10): 768— 772. 45.Norton, N., Williams, H. J., Dwyer, S., lvanov, D., Preece, A. C., Gerrish, A., Williams, N. M.,
Yerassimou, P., Zammit, S., O’ Donovan, M. C. and Owen, M. J. 2005. No evidence for association between polymorphisms in GRM3 and
schizophrenia. BMC Psychiatry. 5: 23. 46.Pae, C. U., Mandelli, L., Ronchi, D. D., Kim, J. J., Jun, T. Y., Patkar, A. A. and Serretti, A. 2009.
Dysbindin gene (DTNBP1) and schizophrenia in Korean population. European Archives of Psychiatry and Clinical Neuroscience. 259(3): 137-142.
47.Patil, S. T., Zhang, L., Martenyi, F., Lowe, S. L., Jackson, K. A., Andreev, B. V., Avedisova, A. S., Bardenstein, L. M., Gurovich, I. Y.,
Morozova, M. A., Mosolov, S. N., Neznanov, N. G., Reznik, A. M., Smulevich, A. B., Tochilov, V. A., Johnson, B. G., Monn, J. A. and Schoepp,
D.D. 2007. Activation of mGlu2/3 receptors as a new approach to treat schizophrenia: a randomized Phase 2 clinical trial. Nature Medicine. 13:
1102-1107. 48.Park, H. J., Levitt, J., Shenton, M. E., Salisbury, D. F., Kubicki, M., Kikinis, R., Jolesz, F. A. and McCarley, R. W. 2004. An MRI
study of spatial probability brain map differences between first-episode schizophrenia and normal controls. Neurolmage. 22(3): 1231-1246.
49.Petronis, A., Paterson, A. D. and Kennedy, J. L. 1999. Schizophrenia: An Epigenetic Puzzle? Schizophrenia Bulletin. 25(4): 639— 655.
50.Rapoport, J. L., Addington, A. M., Frangou, S. and Psych, M. R. 2005. The neurodevelopmental model of schizophrenia: update 2005.
Molecular Psychiatry. 10: 434-449. 51.Sumner, B.E., Fink, G., 1998. Testosterone as well as estrogen increases serotonin 2A receptor mRNA and
binding site densities in the male rat brain. Molecular Brain Research. 59(2): 205-214. 52.Saiz, P. A., Garcia-Portilla, M. P., Arango, C., Morales,
B., Arias, B., Corcoran, P., Fernandez, J. M., Alvarez, V., Coto, E., Bascaran, M. T., Bousono, M., Fananas, L. and Bobes, J. 2010. Genetic
polymorphisms in the dopamine-2 receptor (DRD2), dopamine-3 receptor (DRD3), and dopamine transporter (SLC6A3) genes in schizophrenia:
Data from an association study. Progress in Neuro-Psychopharmacology and Biological Psychiatry. 34(1): 26— 31. 53.Seeman, P. and Kapur, S.
2000. Schizophrenia: more dopamine, more D2 receptors. Proceedings of the National Academy of Sciences. 97(14): 7673-7675. 54.Schoepp, D.
D. 1994. Novel functions for subtypes of metabotropic glutamate receptors. Neurochemistry International. 24(5): 439-449. 55. Thimml, M., Krug,
A., Kellermann, T., Markov, V., Krach, S., Jansen, A., Zerres, K., Eggermann, T., Stocker, T., Shah, N. J., Nothen, M. M., Rietschel, M. and
Kircher, T. 2010. The effects of a DTNBP1 gene variant on attention networks: an fMRI study. Behavioral and Brain Functions. 6: 54. 56.Voisey,
J., Swagell, C. D., Hughes, I. P., Lawford, B. R., Young, R. M. and Morris, C. P. 2010. Analysis of HapMap tag-SNPs in dysbindin (DTNBP1)
reveals evidence of consistent association with schizophrenia. European Psychiatry. 25(6): 314— 319. 57.Voisey, J., Swagell, C. D., Hughes, I. P.,
Connor, J. P., Lawford, B. R., Young, R. M. and Morris, C. P. 2010. A polymorphism in the dysbindin gene (DTNBP1) associated with multiple
psychiatric disorders including schizophrenia. Behavioral and Brain Functions. 6(1): 41. 58.Voglis, G. and Tavernarakis, N. 2006. The role of
synaptic ion channels in synaptic plasticity. EMBO Reports. 13(7): 1104-1110. 59.Weickert, C. S., Straub, R. E., McClintock, B. W., Hashimoto,
R. and Hyde, T. M. 2004. Human dyshindin0d DTNBP1 gene expression in normal brain and in schizophrenic prefrontal cortex and midbrain.
Archives of General Psychiatry. 61(6): 544-555. 60.Zhang, J. P., Burdick, K. E., Lencz, T. and Malhotra, A. K. 2010. Meta-Analysis of Genetic
Variation in DTNBP1 and General Cognitive Ability. Biological Psychiatry. 68(12): 1126— 1133.



