
58 ISSN 0564–3783. Öèòîëîã³ÿ ³ ãåíåòèêà. 2024. Ò. 58. ¹ 3

Ðåôåðàòè ñòàòåé, îïóáë³êîâàíèõ â «Cytology and Genetics», ¹ 3, 2024 ð.

GENETIC ANCESTRY
AND ACCUMULATION
OF BIN1 GENE RISK ALLELES 
ASSOCIATED TO ALZHEIMER’S DISEASE 
IN LATIN AMERICAN POPULATIONS
A. LEVI-MONSALVE 1, S.V. FLORES 2

1 Departamento de Antropologia, Facultad de Ciencias Sociales, 
Universidad de Chile, Chile

2 Universidad Arturo Prat, Iquique, Chile  
E-mail: seflores_@unap.cl.

BIN1 gene is the second highest associated locus to 
Alzheimer’s disease (AD). Association between genetic an-
cestry and susceptibility to AD have been found for APOE, 
the principal genetic risk factor for AD. However, there 
is a lack of studies on this relationship for BIN1, which 
is the aim of this work, focused in four Latin American 
populations. The individual proportions of genetic ancestry 
were estimated by using a SNP panel previously proposed 
and optimized for Latin American populations. Three 
models were set: a risk allele dominant model, a non-
risk allele dominant model and a codominant model. The 
Poisson regression analysis was applied to the risk allele 
accumulation and logistic regression to a SNP by SNP 
model.  The Poisson regression models tests showed that 
the accumulation of risk alleles was associated to ancestry 
as follow: an increasing risk effect for African in both 
codominance and dominant models, and a protective effect 
for Native-American for the risk allele dominant model. In 
the logistic regression analyses, association to individual 
genetic ancestry proportions for both models was found 
for rs17014923 and rs6743470, with negative association 
for Native American ancestry and positive for African and 
European. rs744373, showed an opposite pattern: positive 
association for Native-American ancestry and negative for 
European. Finally, positive association for African ancestry 
in Peruvian population at rs17014923. These results 
suggest an overall protective effect for Native-American 
ancestry and a risk effect for African ancestry in the Latin 
American sample, even if some particular SNPs shows an 
opposite pattern.

Key words: Alzheimer’s disease, BIN1 SNPs, Genetic an-
cestry, Latin American populations, Risk Alleles.

ÃÅÍÅÒÈ×ÍÅ ÏÎÕÎÄÆÅÍÍß ÒÀ 
ÍÀÊÎÏÈ×ÅÍÍß ÀËÅË²Â ÐÈÇÈÊÓ ÃÅÍÀ BIN1, 
ÏÎÂ’ßÇÀÍÎÃÎ Ç ÕÂÎÐÎÁÎÞ ÀËÜÖÃÅÉÌÅÐÀ 
Â ËÀÒÈÍÎÀÌÅÐÈÊÀÍÑÜÊÎÌÓ ÍÀÑÅËÅÍÍ²

Ãåí BIN1 º äðóãèì ëîêóñîì çà ñòóïåíåì àñîö³-
éîâàíîñò³ ³ç õâîðîáîþ Àëüöãåéìåðà (ÕÀ). Çâ’ÿçîê 
ì³æ ãåíåòè÷íèì ïîõîäæåííÿì ³ ñõèëüí³ñòþ äî ÕÀ
áóëî âèÿâëåíî ùîäî APOE, îñíîâíîãî ãåíåòè÷íîãî 
ôàêòîðà ðèçèêó ÕÀ. Îäíàê íàðàç³ íåäîñòàòíüî äî-
ñë³äæåíü öüîãî çâ’ÿçêó äëÿ BIN1, òîìó öå ñòàëî
ìåòîþ íàøî¿ ðîáîòè, çîñåðåäæåíî¿ íà ÷îòèðüîõ ëà-
òèíîàìåðèêàíñüêèõ ïîïóëÿö³ÿõ. ²íäèâ³äóàëüí³ ñï³â-
â³äíîøåííÿ ãåíåòè÷íîãî ïîõîäæåííÿ îö³íþâàëè çà 
äîïîìîãîþ ïàíåë³ SNP, ïîïåðåäíüî çàïðîïîíîâà-
íî¿ òà îïòèì³çîâàíî¿ äëÿ ëàòèíîàìåðèêàíñüêèõ ïî-
ïóëÿö³é. Áóëî ðîçðîáëåíî òðè ìîäåë³: ìîäåëü ³ç 
äîì³íóâàííÿì àëåë³â ðèçèêó, ìîäåëü ³ç äîì³íóâàí-
íÿì àëåë³â, íå ïîâ’ÿçàíèõ ³ç ðèçèêîì, ³ êîäîì³íàíò-
íà ìîäåëü. Äëÿ ðîçãëÿäó íàêîïè÷åííÿ àëåë³â ðè-
çèêó ³ ëîã³ñòè÷íî¿ ðåãðåñ³¿ äî SNP çà äîïîìîãîþ 
ìîäåë³ SNP áóëî âèêîðèñòàíî ðåãðåñ³éíèé àíàë³ç 
Ïóàññîíà. Òåñòóâàííÿ ðåãðåñ³éíèõ ìîëåëåé Ïóàññî-
íà ïîêàçàëî, ùî íàêîïè÷åííÿ àëåë³â ðèçèêó áóëî
ïîâ’ÿçàíî ç ïîõîäæåííÿì òàêèì ÷èíîì: åôåêò ðè-
çèêó äëÿ àôðèêàíö³â ï³äâèùóâàâñÿ â êîäîì³íàíò-
í³é òà äîì³íàíòí³é ìîäåëÿõ, à çàõèñíèé åôåêò áó-
ëî âèÿâëåíî äëÿ êîð³ííèõ àìåðèêàíö³â ó ìîäåë³ 
ç äîì³íóâàííÿì àëåë³â ðèçèêó. Ó õîä³ àíàë³çó ëî-
ã³ñòè÷íî¿ ðåãðåñ³¿ áóëî âèÿâëåíî çâ’çîê rs17014923 
³ rs6743470 ³ç ³íäèâ³äóàëüíèì ñï³ââ³äíîøåííÿì ãå-
íåòè÷íîãî ïîõîäæåííÿ äëÿ îáîõ ìîäåëåé, ïðè öüî-
ìó â³äì³÷åíî íåãàòèâíèé çâ’ÿçîê ó ðàç³ êîð³ííîãî 
àìåðèêàíñüêîãî ïîõîäæåííÿ ³ ïîçèòèâíèé çâ’ÿçîê
äëÿ àôðèêàíö³â ³ ºâðîïåéö³â. rs744373 ïðîäåìîí-
ñòðóâàâ ïðîòèëåæíó ñõåìó: ïîçèòèâíèé çâ’ÿçîê äëÿ
êîð³ííîãî àìåðèêàíñüêîãî ïîõîäæåííÿ ³ íåãàòèâ-
íèé – äëÿ ºâðîïåéñüêîãî. Çðåøòîþ áóëî âèÿâëåíî 
ïîçèòèâíèé çâ’ÿçîê ì³æ rs17014923 òà àôðèêàíñü-
êèì ïîõîäæåííÿì ó íàñåëåíí³ Ïåðó. Ö³ ðåçóëüòàòè 
äîçâîëÿþòü ïðèïóñòèòè çàãàëüíèé çàõèñíèé åôåêò 
äëÿ êîð³ííîãî àìåðèêàíñüêîãî íàñåëåííÿ òà åôåêò 
ðèçèêó äëÿ îñ³á àôðèêàíñüêîãî ïîõîäæåííÿ ó 
ëàòèíîàìåðèêàíñüêèõ çðàçêàõ, íàâ³òü ÿêùî äåÿê³ 
îêðåì³ SNP äåìîíñòðóâàëè ïðîòèëåæíó êàðòèíó.

Êëþ÷îâ³ ñëîâà: õâîðîáà Àëüöãåéìåðà, BIN1 SNP, ãå-
íåòè÷íå ïîõîäæåííÿ, ëàòèíîàìåðèêàíñüêå íàñåëåí-
íÿ, àëåë³ ðèçèêó.
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