CROSSTALK BETWEEN GENETICS, GENE EXPRESSION AND BIOCHEMICAL QARKERS SUPPORTS SYSTEMIC IRO!
HOMEOSTASIS DYSREGULATION IN ALZHEIMER DISEASE

Angela C. Crespo®»,*, Bruno Silvac,*, Catarina Ferreira®, Liliana Marquesa¢, Erica Marcelinod, Carolina Maruta®, Sonia Costa, Angela Timéteof, Arminda Vilares?, Frederico Simdes
Couto¢, Paula Faustino®, Ana Paula Correiad, Ana Verdelho, Graga Porto", Manuela Guerreiro?, Ana Herrerof, Cristina Costa, Alexandre de Mendonga¢, Luciana Costa®¢ and
Madalena Martins?®

2 Health Promotion and Prevention of Noncommunicable Diseases Department, Instituto Nacional de Saude Dr. Ricardo Jorge, Lisboa, Portugal
b Instituto Gulbenkian de Ciéncia, Oeiras, Portugal
¢ Human Genetics Department, Instituto Nacional de Satde Dr. Ricardo Jorge, Lisboa, Portugal

dInstituto de Medicina Molecular, Faculdade de Medicina da Universidade de Lisboa
1649-028 Lisboa, Portugal E-mail: catarina.ferreira@fm.ul.pt

e Center for Biodiversity, Functional and Integrative Genomics, Faculdade de Ciéncias da Univ-értsidad de Lisboa, Lisboa, Portugal
f Neurology Department, Hospital Prof. Dr Fernando Fonseca, E.P.E., Amadora, Portugal
9 Hospital Magalhdes Lemos, Porto, Portugal i
h Center for Predictive and Preventive Genetics, Instituto Biologia Molecular e Celular, Porto, Portugal,

INTRODUCTION METHODS

The distinction between normal aging and Alzheimer’s disease (AD) is a first and relevant SUBJEC AND SAMPLE COLLECTION
step to combat this di efficiently. B of the clinical interest in predicting patient
evolution and prognosis, the identification of biomarkers and the unravelling of genetic factors
underlying AD are of crucial importance.

A total of 116 'AD patients (76.6 6.9;24 imen and 92 women) and 89 healthy volunteers
(68.2 7.7, 38 men and.51 women) were recruited at Hospital de Santa Maria, Hospital Fernande

f X A . N Fi and Hospital Magalha . Blood samples were collected by venipuncture und
Several lines of evidence implicate an imbalance of the redox-active biometals, copper and a LR ¥
Lo X y . no fasting conditions in serum'g tubes. %
iron in AD. Metal-catalyzed hydroxyl radicals are potent mediators of cellular injury and are . 5 F . |
central to the oxidative injury hypothesis of AD pathogenesis [1,2]. The 'study was submitted and approved by the local ethics committee and each donor or lega
In this study, we seek to further investigate this hypothesis through the identification of representative signed an informe ent before blood collection.
serum biomarkers/endophenotypes related to Fe/Cu metabolism and candidate genes involved in
Fe/Cu homeostasis. . :
In fact, an important genetic component has been recognized for AD [3]. Several candidate M"-\. s "
. i % n Tore T . Serum iron (Fe), transferrin (Tf
?::1::;2:2215?(1I:izzgilé:fl::?I(ocilrsgils‘l’:iegzl?:rﬂualed for their contribution 1o AD suscep bt ' measured. PASW Statistics 18.0® (SPSS Inc.) software was used for MANCOVA and
This integrative approach is planned to deal-with heterogeneity in these complex disorder, and .s sian analygis of gllloio g
will power phenotypic data expressed in AD to identify susceptibility loci, and further elucidate .
the contribution of Fe/Cu metabolism disruption to the etiopathogenesis of AD.
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(i) To screen a set of SNPs in Fe metabolism-related genes and APOE.in a sample of 116 AD édivalent metal tran °'1 40A1 (ferroportin), TF (tr::_nsferrin), TER2
patients and 98 healthy controls; ._ .-"”‘ = ): o
(i) To compare serum biomarkers of Fe metabolism in the same samples; =N Shpassoc® package for R 2.8 (1999-2006 R Developient Core Te.a e :; :s

- . .
(iii) To analyze the expression level of | Fe bolism genes in_the peripheral blood fEpceion analysis o the go

mononuclear cells (PBMCs).

P-values <0.05 were considel

RESULTS
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To determine whether Fe metabolism-related gene variants were associated with susceptibility to AD .!l

between patients with AD and healthy control subjects. '

The results show that specific iron metabolism related gene variants are associated with ADI'éusceptibiIi "

IRON METABOLISM BIOMARKERS | @ VIER’S DISEASE

Table 1: Means, standard deviation and normal range of each biochemical parameter measured in serum from AD cases and controls, after removal of outliers. o2 Muttvarigtanalysisotuarig OIS hem*ll parametors g i pa\-t_ g genirois. Sexand b
are used as co-variables in the analysis _

AD cases Controls j Parameters F Significance

Parameters n meantSD | n meantSD Normal range| Overal MANCOVA 6.27 0.003 (S)

[iron] (ng/dL) 116 76.63+26.36 |84 86.67425.18 37.0-158.0 [iron] (ug/dL) 419 0.003 (5)
[Transferrin] (mg/dL) |114 250.96+43.23|84 267.86+44.28 200.0-400.0 !

Transferin Saturation (%) [113 23.43%8,17 |83 25.70:7.91  25.0-50.0 [Transferrin] (mg/dL) 3.16 0.016 ()

[Ferritin] (ng/pl)  |101 126.91£70.00|81 138.40¢83.91 6.0-397.0 | Transferin Saturation (%) | 2.25  0.066 (NS)

- In [Ferritin] (ng/pl) 2.69 0.033 (S)

SPECIFIC IRON METABOLISM GENE VARIANTS IN AD g | l,-"- o .

‘Table 3: SNPs significantly associated with higher risk of AD

a I
Gene Chr  SNP reference Position (Mb) Assoc Allele  ChiSquare pvalue  OR[95%] CONCLUSIONS
APOE 19g13.2  rs429358 50103781 11375  7.00E-04 2.64 (1.48-4.71) .
IRBE1 9p21.1 rs10970973 32414900 497 0.0258 1.66 (1.06-2.59) "~ We hypothesize that the low systemic Fe status profile observed in AD patients co
TRF2 7q22 17385804 100073906 7716 0.0055 1.79(119-2.71) e eduelicimpaledieguiation/oieeTlanEelcHige,

TF 3221 rs1358024 134966878 4155 00415 0.55(0.31-098) | The intracellular accumulation of Fe, particularly in the brain would lead to a rise
TF 39221 rs8177277 134967520 5946 00147 033(0.13-0.84) IJ oxidative damage, contributing to the AD pathophysiology.

SLC40A1 2932 51439816 190152875 5.324 0.0210 1.96(1.10-3.49)
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