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Even though the results from these two meta-analysis studies 
are inconsistent, Rubio-Moscardo et al. [17] has demonstrated that 
rare genetic variants, p.R154H and p.G330D, in CALHM1 disturb 
calcium homeostasis and may contribute to the risk of EOAD based 
on the sequencing date of all CALHM1coding genes obtained from 
three independent series consisting of 284 EOAD patients and 326 
controls and calcium imaging analyses. Moreover, the overexpression 
of CALHM family members in the nematode Caenorhabditis 
elegans touch neurons is su�cient to trigger necrotic-like neuronal 
death [18]. �ese evidences and our meta-analysis have presented 
that there is a signi�cant relationship between CALHM1 and the 
risk of AD. Although our meta-analysis has some limitations in 
terms of ethnicity, a number of included studies and age, the P86L 
polymorphism analysis of CALHM1 gene in our data may be useful 
potential biomarker for genetic association study in patients with 
AD. Furthermore, future studies should be needed to determine the 
association between the P86L polymorphism and AD risk in large-
scale of Asian populations. 

Acknowledgement

This research was supported by Basic Science Research Program thorough 
the National Research Foundation of Korea (NRF) funded by the Ministry of 
Education (grant number: 2009-0093829).

References

1.	 Ryu JK, Cho T, Choi HB, Jantaratnotai N, McLarnon JG (2015) Pharmacological 
antagonism of interleukin-8 receptor CXCR2 inhibits inflammatory reactivity 
and is neuroprotective in an animal model of Alzheimer’s disease. J 
Neuroinflammation 12: 144. 

2.	 Allen M, Zou F, Chai HS, Younkin CS, Crook J, et al. (2012) Novel late-
onset Alzheimer disease loci variants associate with brain gene expression. 
Neurology 79: 221-228.

3.	 Naj AC, Jun G, Reitz C, Kunkle BW, Perry W, et al. (2014) Effects of multiple 
genetic loci on age at onset in late-onset Alzheimer disease: A genome-wide 
association study. JAMA Neurol 71: 1394-1404.

4.	 Ballard C, Gauthier S, Corbett A, Brayne C, Aarsland D, et al. (2011) Alzheimer’s 
disease. Lancet 377: 1019-1031.

5.	 Barber RC (2012) The genetics of Alzheimer’s disease. Scientifica 2012: 
246210. 

6.	 Zhang Y, Rempel DL, Zhang J, Sharma AK, Mirica LM, et al. (2013) Pulsed 
hydrogen-deutrerium exchange mass spectrometry probes conformational 
changes in amyloid bete (AB) peptide aggregation. Proc Natl Acad Sci U S A 
110: 14604-14609. 

7.	 Magi S, Castaldo P, Macrì ML, Maiolino M, Matteucci A, et al. (2016) Intracellular 
calcium dysregulation: Implications for Alzheimer’s disease. BioMed Res Int 
2016: 6701324.

8.	 Bezprozvanny I (2009) Calcium signaling and neurodegenerative diseases. 
Trends Mol Med 15: 89-100.

9.	 Dreses-Werringloer U, Lambert JC, Vingtdeux V, Zhao H, Vais H, et al. (2008) 
A polymorphism in CALHM1 influences Ca2+ homeostasis, Abeta levels and 
Alzheimer’s disease risk. Cell 133: 1149-1161. 

10.	Aqdam MJ, Kamali K, Rahgozar M, Ohadi M, Manoochehri M, et al. (2010) 
Association of CALHM1 gene polymorphism with late onset Alzheimer’s 
disease in Iranian population. Avicenna J Med Biotechnol 2: 153-157. 

11.	Beecham GW, Schnetz-Boutaud N, Haines JL, Pericak-Vance MA (2009) 
CALHM1 polymorphism is not associated with late-onset Alzheimer disease. 
Ann Hum Genet 73: 379-381.

12.	Boada M, Antunez C, Lopez-Arrieta J, Galan JJ, Moron FJ, et al. (2010) 
CALHM1 P86L polymorphism is associated with late-onset Alzheimer’s disease 
in a recessive model. J Alzheimer’s Dis 20: 247-251. 

13.	Nacmias B, Tedde A, Bagnoli S, Lucenteforte E, Cellini E, et al. (2010) Lack of 
implication for CALHM1 P86L common variation in Italian patients with early 
and late onset Alzheimer’s disease. J Alzheimers Dis 20: 37-41. 

14.	Fehér A, Juhász A, Rimanóczy A, Pákáski M, Kálmán J, et al. (2011) No 
association between CALHM1 polymorphism and Alzheimer’s disease risk in 
a Hungarian population. Psychiatr Genet 21: 249-252. 

15.	Lambert JC, Sleegers K, González-Pérez A, Ingelsson M, Beecham GW, et al. 
(2010) The CALHM1 P86L polymorphism is a genetic modifier of age at onset 
in Alzheimer’s disease: A meta-analysis study. J Alzheimers Dis 22: 247-255.

16.	Mun MJ, Kim JH, Choi JY, Jang WC (2016) Calcium homeostasis modulator 1 
gene P86L polymorphism and the risk for Alzheimer’s disease: A meta-analysis. 
Neurosci Lett 619: 8-14.

17.	Rubio-Moscardo F, Seto-Salvia N, Pera M, Bosch-Morato M, Plata C, et al. 
(2013) Rare variants in calcium homeostasis modulator 1 (CALHM1) found in 
early onset Alzheimer’s disease patients alter calcium homeostasis. PLoS One 
8: e74203. 

18.	Tanis JE, Ma Z, Krajacic P, He L, Foskett JK, et al. (2013) CLHM-1 is a 
functionally conserved and conditionally toxic Ca2+-permeable ion channel in 
Caenorhabditis elegans. J Neurosci 33: 12275-12286.

Citation: Kim JH, Kim SK, Kim MS, Jeon SH, Jang WC (2017) Calcium 
Homeostasis Modulator 1 Gene P86L Polymorphism and Susceptibility to 
Alzheimer’s Disease. J Alzheimers Dis Parkinsonism 7: 395. doi: 10.4172/2161-
0460.1000395

http://dx.doi.org/10.1186/s12974-015-0339-z
http://dx.doi.org/10.1186/s12974-015-0339-z
http://dx.doi.org/10.1186/s12974-015-0339-z
http://dx.doi.org/10.1186/s12974-015-0339-z
http://dx.doi.org/10.1212/WNL.0b013e3182605801
http://dx.doi.org/10.1212/WNL.0b013e3182605801
http://dx.doi.org/10.1212/WNL.0b013e3182605801
http://dx.doi.org/10.1001/jamaneurol.2014.1491
http://dx.doi.org/10.1001/jamaneurol.2014.1491
http://dx.doi.org/10.1001/jamaneurol.2014.1491
http://dx.doi.org/10.1016/S0140-6736(10)61349-9
http://dx.doi.org/10.1016/S0140-6736(10)61349-9
http://dx.doi.org/10.1073/pnas.1309175110
http://dx.doi.org/10.1073/pnas.1309175110
http://dx.doi.org/10.1073/pnas.1309175110
http://dx.doi.org/10.1073/pnas.1309175110
https://www.hindawi.com/journals/bmri/2016/6701324/
https://www.hindawi.com/journals/bmri/2016/6701324/
https://www.hindawi.com/journals/bmri/2016/6701324/
http://dx.doi.org/10.1016/j.molmed.2009.01.001
http://dx.doi.org/10.1016/j.molmed.2009.01.001
http://dx.doi.org/10.1016/j.cell.2008.05.048
http://dx.doi.org/10.1016/j.cell.2008.05.048
http://dx.doi.org/10.1016/j.cell.2008.05.048
http://dx.doi.org/10.3233/JAD-2010-1357
http://dx.doi.org/10.3233/JAD-2010-1357
http://dx.doi.org/10.3233/JAD-2010-1357
http://dx.doi.org/10.3233/JAD-2010-1345
http://dx.doi.org/10.3233/JAD-2010-1345
http://dx.doi.org/10.3233/JAD-2010-1345
http://dx.doi.org/10.1097/YPG.0b013e3283457bcc
http://dx.doi.org/10.1097/YPG.0b013e3283457bcc
http://dx.doi.org/10.1097/YPG.0b013e3283457bcc
http://dx.doi.org/10.3233/JAD-2010-100933
http://dx.doi.org/10.3233/JAD-2010-100933
http://dx.doi.org/10.3233/JAD-2010-100933
http://dx.doi.org/10.1016/j.neulet.2016.02.049
http://dx.doi.org/10.1016/j.neulet.2016.02.049
http://dx.doi.org/10.1016/j.neulet.2016.02.049
http://dx.doi.org/10.1371/journal.pone.0074203
http://dx.doi.org/10.1371/journal.pone.0074203
http://dx.doi.org/10.1371/journal.pone.0074203
http://dx.doi.org/10.1371/journal.pone.0074203
http://dx.doi.org/10.1523/JNEUROSCI.5919-12.2013
http://dx.doi.org/10.1523/JNEUROSCI.5919-12.2013
http://dx.doi.org/10.1523/JNEUROSCI.5919-12.2013

	Title
	Corresponding Author
	Acknowledgement
	References

