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OVERVIEW:
Description of the Presenilin-1 (PSEN1) 

E280ACohort

1. Cognitive and other Biomarkers

2. Predementia Clinical Stages

1. API Colombia- Research Study



Amyloid Plaques and Neurofibrillary Tangles in 

Alzheimer’s Disease and Normal Aging
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Courtesy of Harry Vinters, MD.





Location of the affected population with EOFAD  PSEN1 E280A mutation 

(Some members are living in Caracas, Sidney, USA)
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From: Bertram & Tanzi (2003) ISN Neuropath Press (Basel), p.40-46 

Late Onset  (>65 Years)

“ Complex Genetics” (>95%)

Genetics of  Alzheimer´s Disease 

“ Simple Genetics ” (<5%)



Gene # Mutations # Familes

APP 32 (14.3%) 86 (17.2%)

PSEN1 177 (78.4%) 392 (78.2%)

PSEN2 14 (6.3%) 23 (4.6 %)

Total

22

3

501

Most of the mutations that cause 

FAD are in the PSEN1 gene

AD mutation database:

http://molgen-www.uia.ac.be/ADMutations/



Paisa Mutation  E280A is a subtitution of ALANINE FOR GLUTAMIC ACID in 

CODON 280 OF THE PRESENILIN 1 GEN in CHROMOSOME 14. 



Decade of the 90’s



SYMPTONS AND CLINICAL SIGNS IN PSEN1 E280A
Lopera et al,  Jama 1997





Family Trees with Alzheimer’s disease 

associated with  PSEN1 E280A mutation 

Source: Lopera et al, JAMA 1997



Common ancestry of 13 families with E280A associated AD
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Individual  II 1: originates families  C2,C5,C7,C12,C21

Individual II 2: originates families   C1, C9 y C13

Individual  II-3: originates families  C3,C4, C6,C8, C11



People Registered

5.528

4.330

Non-Carriers

29

No genotyped
1169 

Carriers

1114

Living family members

E280A Population

25 families

6000 members



Preclinical Alzheimer Disease 

BIOMARKERS

• COGNITIVES

1.Intrusions

2. Naming of  famous people

3. Description of semantic Units

4. Visual  Binding memory





Preclinical Cognitive markers

E280A

122 Asymptomatic

Group 1

Carriers = 40

Group 2

Non Carriers = 82

Study Design



COGNITIVE MEASURES
CERAD (Morris et al; 1989)

• Verbal Fluency

• Naming

• Mini-Mental State Exam (MMSE)

• Word List Learning

• Constructional Praxis

• Word List Recall

• Word List Recognition

• Recall of Line Drawings



OTHER MEASURES

• RAVEN Test (Part A)

• WECHSLER MEMORY 

• The Rey-Osterrieth Complex Figure

• Phonological Verbal Fluency (FAS)

• Boston Namig Test

• Categories Naming Test 

• Boston Test for Aphasia

• Memory of Three Phrases

• Knopman Test 

• DIGIT-SÍMBOL from WMS

• Visual “A” Cancellation Test  (Ardila)

• Memory Complaints Scale  (Matallana y Montañez).



Intrusions: A Preclinical Cognitive Marker

TEST (CERAD) E280A (-)

N = 82

E280A (+)

N = 40

t p

INTRUSIONS  trial  2 0.12 (0.32) 0.30 (0.56) 2.19 .030

INTRUSIONS Total 0.67 (1.12) 1.48 (1.72) 3.09 .002

INTRUSIONS Remembering 

Words

0.36 (0.69) 1.05 (1.58) 3.32 .001





COGNITIVE MEASURES

• Naming of famous people (Uribe, C., Valencia, C. & 
Lopera, F., 2003).

• Neuropsychological assessment of language. EPLA 
(F. Cuetos, 2003).



Naming of famous people

• 30 photographs of famous people.

• 20 famous national and 10 international.

• Celebrities with high level of recognition.



Demographic characteristics of E280A 

mutation carriers and non-carrier controls

 
Non-carriers 

(n = 21) 

Carriers 

(n = 19) 
U p 

 

Age in years 

  

45.29 (3.68) 43.16 (3.00) -1.9 0.061 

 

Years of education 

 

5.57 (3.82) 5.05 (3.05) -0.3 0.768 

 



Carrier vs. non-carrier scores on lexical and semantic tasks

 
 

Non-Carriers  

(n=21) 

Carriers  

(n=19) 
U p 

Effect size 

(Cohen’s d) 

       

 Semantic association 23.90 (3.88) 22.26 (4.00) -1.1 0.282 0.42 

       

 Word-drawing matching 28.81 (1.47) 27.74 (2.02) -1.9 0.069 0.61 

       

 Semantic verbal fluency 17.45 (3.49) 15.08 (2.95) -2.3 0.023 0.73 

       

 Phonological verbal 

fluency 
1429 (4.75) 12.61 (4.36) -1.0 0.333 0.37 

       

 Naming drawings of 

objects 
25.38 (3.04) 24.11 (3.30) -1.3 0.215 0.40 

       

 Naming drawings of 

actions 
28.19 (2.02) 26.84 (3.04) -1.5 0.161 0.53 

       

 Naming drawings of 

famous people* 
19.62 (6.78) 12.47 (8.16) -2.8 0.004 0.96 

       

 Repetition of pseudo-

words 
29.81 (0.51) 29.79 (0.42) -0.5 0.768 0.04 

       

 Reading of words 21.95 (5.21) 20.26 (4.54) -1.1 0.258 0.34 

       

 Dictation of words 15.10 (5.01) 13.26 (4.43) -1.8 0.083 0.39 

       

 Definitions 18.38 (8.04) 13.11 (6.47) -2.1 0.036 0.72 

 









http://brain.oxfordjournals.org/



COLOR-BINDING MEMORY TASK 

1. Memory for Shapes

2. Memory for Colors

3. Memory for shape + color



Experiment 1

Memory for Shapes

250 msec

2000 msec

900 msec

Respuesta

“Igual”

O

“Diferente”



Experiment 2

Memory for Colors

250 msec

2000 msec

900 msec

Respuesta

“Igual”

O

“Diferente”



Experiment 3

Memory for shape + color

250 msec

2000 msec

900 msec

Respuesta

“Igual”

O

“Diferente”



Carriers: 22, No Carriers: 20,  AD:15



Preclinical Alzheimer Disease 

BIOMARKERS

•BIOCHEMICAL

Levels  of CSF Aβ1-42



Biomarkers in CSF in AD

A42 Tau Ptau

EA ↓↓ ↑↑ ↑↑

DCL ↓ or N ↑ or N ↑ or N

Control N N N
Total tau in 

neuronal axons Phosphorylated tau 

in tangles 

A1-42 in senile 

plaques



P = 0.008
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Preclinical Alzheimer Disease 

IMAGES  BIOMARKERS

1.Structural, anatomical (RM)

2. Funcionals Images:  MRI, PET amiloide,  

PET FDG



Langbaum, J. B. et al. (2013) Ushering in the study and treatment of preclinical Alzheimer disease

Nat. Rev. Neurol. doi:10.1038/nrneurol.2013.107





Kindred ~ 25 known families with common ancestry

N = 5000 living individuals

1000 with the E280A (Glu280Ala) Presinilin1 mutation

Autosomal dominant, 100% penetrance

Median age of MCI = 44 years old, dementia = 49 years old 



Demographics

Non-Carriers

Pre-symptomatic 

Carriers 

Symptomatic 

Carriers P-value

Number of subjects 20 19 11

Age (range) 33.9±8.7 

(20-50)

32.6±8.2 

(20-43)

47.5±4.6 

(41-56) <0.001

Gender (M/F) 7/13 7/12 3/8 0.86

Education 11.2±3.3 12.3±2.8 8.8±3.5 0.02

MMSE 29.8±0.5 29.8±0.4 23.1±3.5 <0.001



Visually positive

Symptomatic AD

Visually positive

Pre-symptomatic AD

Visually negative

Pre-symptomatic AD





PRECLINICAL ALZHEIMER DISEASE- (2011) 

Recommendations from the National Institute on Aging and the

Alzheimer’s Association workgroup

Reisa A. Sperling





Methods

We retrospectively assessed a Cohort of 

descendants of PSEN1 E280A mutation carriers

from 1995 to 2010

Design: 

Retrospective Analysis



RESULTADOS
25 Families

5000  Members

1784 Evaluated

1181 With Genotype

459  Carriers

449 In Analysis

(1443 Nps Ev)

Excluded  10 People
Non Neuropsychological Evaluation  

Excluded  603 people 

NON GENOTYPE 

EXCLUDED  722  people

Non Carriers

*Normative Value



449 Carriers

Mutation

PS1 E280A

Neuropsychological Evaluation

< 2 SD in all cognitive tests

in relation with non carriers

Carriers 
Healthy

Neuropsychological Evaluation

> 2 SD in at least one cognitive test

in relation with non carriers

Without Memory 
Complaints

Apre-MCI

Memory 
Complaint

without impact*

Spre- MCI

Memory 
Complaint

with impact*

MCI

DSM IV

Dementia

Figure  2: Clasifiación restrospectiva  de los portadores  E280A  de acuerdo con los 

criterios de cada estado.

Portadores sanos: asintomáticos  con puntajes en evaluación neuropsicológica menos de  

2SD  del promedio de acuerdo a la edad y educación. 

*Impacto: Alto puntaje en la escala de quejas subjetivas de memoria  con ninguna o 

mínima alteración en actividades instrumentales complejas  y sin alteraciones en las 

actividades básicas de la vida cotidiana. .



(30 - 36) (37 - 40) (43 - 45) (49- 50) (58-61)

Conclusions





Daniel Camilo Aguirre. Doctoral Thesis  (2015)

Estimate of the change point (CP) In  CERAD   
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Estimate of the change point (CP) In  CERAD   (Aguirre  2015)

Elegibles
n=2354

Non 
Carriers
n=1651*

Reasons for exclusión n=210
Depresión n=120
Drogadicción n=32
Learning disabilities/ mental 
retardation n=28

Craneo encefalic Traumatism  
(TEC) n=12

Cerebrovascular Disease n=6
Epilepsy  n=3
Severe Systemic Disease n=8
TAB =1

Carriers
n=703

1 Evaluation =237
2 or more 

Evaluations= 256

Carriers
n=493

2  Evaluations =87
3 or more =169

*1287 Datos de los no portadores fueron utilizados para la comparación con los portadores.  Distribución de exclusiones similar a la de los portadores. 55



AGE IN YEARS

co
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fu
n

ct
io

n

Death

49

Dementia

DSM-IV, NINCDS-ADRDA ,1984 

56

Preclínical Phase
Clínical Phase

F0

17 Years before Dementia

12 years before MCI

Biomarker

PET

F2

28

Fleisher

Lancet Neurol, 2012

F3

cognitive marker

Evocation WL

32

4 Years

8 Years

59

Biomarker 

CSF A1-42

F1

24

Fleisher

Jama,2015

¿When Treatment?

Acosta

Lancet Neurol, 2011

MCI

Petersen, 1999

44

Sperling R, et al. Alzheimer's & Dementia, 2011; 7(3): 280-292

Clinical and Preclinical  phases in FAD caused by E280A PS1 Mutation (Aguirre et al, 2015)



Sperling, et al. Alzheimers Dement. 2011;7:280-292.

Estado Clínico de la Enfermedad
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Anormal Aβ acumulación  (CSF/PET)

Daño neuronal mediado por TAU  (CSF)

Estructura Cerebral (volumen MRI)

Cognición

Función Clínica

Disfunción Sináptica  (FDG-PET/fMRI)

Alzheimer's disease is a 
continuum



Pathological cascade implications for therapy: 

treatment and prevention

Ab Amyloid = CSF Ab42 or amyloid PET imaging; Tau Mediated Neuron Injury and 

Dysfunction = CSF tau or FDG PET; Brain Structure = structural MRI

Jack et al, Lancet Neurol 2010; 9: 119-28



Pathological cascade implications for therapy: 

treatment and prevention

Ab Amyloid = CSF Ab42 or amyloid PET imaging; Tau Mediated Neuron Injury and 

Dysfunction = CSF tau or FDG PET; Brain Structure = structural MRI

Jack et al, Lancet Neurol 2010; 9: 119-28





CLNICAL TRIAL

API COLOMBIA

GN28352

Conducted by Neurosciences Group of Antioquia:

in partnership with /supported by NIA, Banner, Genentech & Roche

Launched 2nd half 2013



Clinical Trial for ALZHEIMER PREVENTION
Clinicaltrials.gov NCT01998841

Members of  25 Families  With ALZHEIMER

200 Healthy People with the

mutation

100 Healthy People without

the mutation

100 CRENEZUMAB 100 Placebo 100 Placebo

Evaluation of the experimental drug efect in  BIOMARKERS (Cognitive, 

Imaging, CSF) in 5 years



Interdisciplinary Team of Neuroscience Group of Antioquia.


