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In t rodu ction: The most common type of dementia i n neurodegenerative di seases is Alzheimer"s d is.ease (AD), is a p rogressive 
neurological illness that causes memory loss. Neurophysio logical tests Including the M ontreal cogni tive assessment (MoCA). 
m in i-mental state examinauon (MMSE). tmd clinic.al dementia rating (CDR) Scores a re used to identrfy AD. Neuroimaging 
studies T1-weighted MRI scans assessed b rain stru cturot abnormalities. AD patrents had g rey matter volume (GMV) loss in 
b rain structures when structura l MRI data were analyzed using voxel -based morphometry (VBM). Neuroimaging studies 
resting state functional MRI (rs-fMRI) -b lood oxygen level dep endent (BOLD) sequence for brain imaging was process u sing 
the seed-based analysis (SBA) method to analyse functional connectivity (FC) in Def ault mode network (DMN)~ Sensorimotor 
network (SEN). Executive control network (ECN). Language networ1c (LN}. Visuospatial network (VN) and Salience network 
(SAN). Late onset AD can be studied utilising the apolipop,otein E gene (ApoE). ApoE has four a lleles: ApoE 1. 2 , 3, and 4, w ith 
LOAD pa.Uents having e ither a homozygous o r heterozygous genotype of these alleles. The genotypes. particu1ar1y A,poE 
e:4, a re a$SOciated with a more significant risk for AD pathogenesis. The combination of genotyping and MRI n euroimaging 
i:S a p romising avenue for research th at starts w i th protocol optimisation. Objective: to d ifferenti~He changes in structural 
b rain volumet r ic and rs-fMRI functional conneetivity strength with the d iagnosis of AO and HC by comb in ing APOE &4 
genetic variations. 

M et h od-5: Thirty participants with AD. n = 15, an d healthy control (HC). n = 15, for MRI study and six participants (n=6) with 
AD, n = 3, and HC. n = 3 for APO E genotyping. In this study we categorised th e participants using neuropsychological tests 
i.e .. MoCA. MMSE and CDR. Structural and fun ctional MRI brain imaging was per1ormed to identify network areas affected 
by AD. Structural voxel·based morphometry (VBM) model s. and CONN Toolbox. which analysed functional MRI using seed
based analysi s (SBA) were performed. Genotyping was done by extracting the D NA f rom the participants" b lood samples. 
Th e i solated DNA underwent PCR·RFLP. Then. the restricted enzyme RE A FIII for rs429358 and t he HAEII for rs7412 
were performed. 

R&Sult s.: ThcrQ was decreased g rey matter volume (GMV) and reduced functional connectivi ty among AD parti c ipants 
lnvotvlng the frontal lobe and anteri o r clngulate gyrus in OMN. SEN. ECN, LN . VN and SAN. We detected three participants 
with homozygous ApoE e4 negative genotype (non-carriers). which was consistent with HC genotype. We also detected 
heterozygous genotype ApoE £4 positive carriers. which Indicated LOAD . •• ,,,.,. 
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Conclusions: There Is altered GMV in VBM. decrease In brain actlvatloo and Increase spatial activation size In rs.fMRI neuronal 
FC In some area of the brain with APOE £4 carrier of AO Participants. Thus the imaging features of the AO participants are 
mapped well with their ApoE £4 carrier status. Thus, we propose our radlogenomlcs techniques as a useful blomarker for the 
characterisation of AD patients. 
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