
Follow-up Proposal for Alzheimer’s Disease Sequencing Project 
 
Last revised 3 30 15 

 
The Alzheimer’s Disease Sequencing Project (ADSP) will complete its work in terms of high 
throughput sequencing and initial analysis over the next year.  The plan for follow-up of single 
nucleotide variants and structural variants identified as potential AD risk and protective variants 
needs to move forward at this time.  The aims of the ADSP Follow-Up (ADSP-FP) are (i) to 
confirm risk and protective variants associated with LOAD identified from the WGS or WES, (ii) 
to identify additional risk and protective variants and (iii) to test whether genes identified from 
the WGS or WES discovery phase are associated with LOAD in samples of other ancestry.  
 
Goals 
The ADSP-FP will provide a well phenotyped dataset of at least 40,000 European-ancestry (EA) 
samples (~20,000 cases and ~20,000 controls) for replicating findings generated by the WGS 
and WES projects. At this point we have also identified a large number of aged (>85 years), 
healthy controls to examine protective effects and these persons will likely constitute a 
proportion of the 20,000 controls selected.  An additional sample of at least 10,000 (~5,000 
cases and ~5,000 controls) individuals will represent one or more racially and ethnically diverse 
groups.  The choice of which ethnic group to study will depend on the size of the available 
datasets with appropriate consent and DNA availability [as well as other ongoing sequencing 
projects].  
 
Cohorts assembled 
The National Cell Repository for Alzheimer’s Disease (NCRAD) in conjunction with the 
Alzheimer’s Disease Genetics Consortium has assembled approximately 18,000 cases and 
28,000 controls (~4000 cases and 2500 controls will have had or have WES in the Discovery 
phase). The CHARGE group has identified approximately 13,000 cases and 83,000 controls 
(approximately 1,500 of these cases and 2,500 controls will have WES in the Discovery phase 
and an additional 1,000 cases and 10,000 controls will have WES through other mechanisms).  
These numbers will be reviewed for the quality of the DNA, the appropriateness of the consent 
and the availability of samples before the follow-up re-sequencing begins. Further, additional 
samples may accrue. All samples are required to be well-phenotyped cases (definite, probable 
or possible AD, older than age 60) and controls (cognitively assessed, older than age 60). 
GWAS and exome chip of all selected cases and controls is proposed as part of the ADSP-FP; 
this improves sample size for discovery and permits analysis for possible population 
stratification. It is estimated about 10-20,000 ADSP-FP samples may need GWAS. 
 
Non-ADSP Sequencing data available 

• The CHARGE group has ~11,000 additional cases and controls with WES  
• Multiplex LOAD Families will have an additional ~1,300 samples, mostly affected 

individuals, with WES (some overlap with the ADSP WGS exists) 
 
APOE4 

• Given the relatively modest number of cases available for the follow-up analysis, the 
ADSP-FP will not use APOE in the case selection process.  
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• Given the abundance of controls, it was proposed that selection for APOE4 genotype 
might be possible.  1,000 or more, older, APOE4+controls may be specifically targeted 
for inclusion in the ADSP-FP sample. 

 
Case-Control Ratio and ancestry 

• The ratio of cases: controls chosen for the ADSP-FP will be 1:1.  While it is possible that 
a different ratio could be used (e.g. a ratio of 1:3 or 1:4 cases to controls might improve 
power), cost considerations dictate that any increase in the number of controls above 
25,000 (20,000 EA) will need to be balanced by a reciprocal decrease in number of 
cases.  

• All available cases will be selected so as to attain the goal of 25,000 cases.   
• Cases will need to have controls matched for ancestry and cognitive screening intensity. 

 
Minority/Unique Populations 

• GWAS has shown that associated common variants are typically found across 
populations. Fewer examples of population specific associations have been reported. 

• Sequencing is quite different. There are many examples of variants in genes found in 
only one population.  

• Need to have sufficient numbers in a subgroup to be able to detect the gene effect 
o Sample sizes at or below 2,000 may be too small  
o 5-10,000 would be ideal (African Americans would have these numbers) 

 
Gathering Samples for Follow-up 

• Process of identifying and moving samples will begin on January 5, 2015.  These 
samples will be shipped to the selected sequencing centers either via NCRAD (for most 
ADGC studies) or directly (for most CHARGE studies) with NCRAD and CHARGE 
investigators jointly coordinating the transfer. 

 
• Samples selected for the ADSP FP must complete the following steps: 

o Each site/cohort must obtain local IRB approval and Data Certificates 
o Provide phenotype data files to the ADSP-FP project at or before the time that 

DNA samples are shipped to the sequencing centers. Phenotypic data may be 
required for sample selection and will be necessary to qualify the sample for 
genetic studies.  

• A broad IRB approval and broadening of the MOU on NCRAD samples will be used so 
as to include studies beyond ADSP-FP phases. CHARGE collaborators may chose to 
participate in studies besides the ADSP-FP but will have an opportunity to consider and 
decide on specific proposals beyond the ADSP-FP phases 

• Samples that are shipped to NCRAD, or from CHARGE to the sequencing centers, will 
be stored for possible inclusion in future studies. 
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Follow-up Analysis Proposals 
In order to most effectively follow-up on single nucleotide and structural variants three options 
were proposed. 
 
Proposal #1 Custom targeted re-sequencing 

Aim: focused on known or newly-identified variants  

Advantages: 

a) Permits follow-up of non-exonic signals [from WGS, GWAS] including intergenic and 
regulatory regions. 

b) Could be implemented in a single round to cover GWAS, WGS and WES findings 
c) Cost is estimated to be ~$200/sample for ~2.5MB region, allowing a large sample size 

for follow-up analyses 

Disadvantage 

a) relatively less cost effective in terms of genomic coverage: entire exome (~60MB) could 
be sequenced for only a 75% to 100% greater cost 

b) data from targeted sequencing is more complicated to design, call, QC, and analyze 
[possibly more complicated to combine data from the same gene across different 
sequencing centers] 

c) assumes strong prior hypotheses for follow-up 

___________________________________________________________________________ 

 

 

Rationale:  This option was initially discussed and favored by the ADSP investigators.  Using 
targeted re-sequencing of a select number of regions identified in the ADSP WGS or WES 
studies or previous GWAS might be more efficient and lower cost than additional WES or WGS 
when attempting to follow-up associations with rare [potentially] functional variants in specific 
genes or genomic regions.  This might not be the case if there are a large number of variants for 
follow-up or a small number of obvious candidates. 

 

1. Allows a focus on known or suspected rare variants from WES or WGS or regions 
surrounding common variant associations from GWAS 

2. Permits follow-up of non-exonic regions including intergenic and regulatory regions  
3. May be deeper coverage than typically found with WES or WGS 

Implementation: If this option is chosen, the cost would range from $125 to $200 per subject 
for ~2.5 MB region.  The number of samples would be limited to 35,000 to 56,000.   
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• We recommend that the optimal design would include an approximately equal number of 
cases and controls (17,500 to the maximum 25,000) cases and a similar number of 
controls) 

• Design of the 2.5 MB capture region would include the highest priority regions for follow-
up from the WES and WGS  

o Strategies for prioritizing regions for follow-up would require further discussion: 
e.g., on the basis of p-values from single variant tests, gene-based tests, etc. 

o Strategies for allocating portions of the capture footprint across the various ADSP 
projects (WES, WGS, SV, etc.) would require further discussion 

o Design would proceed in collaboration with the LSSACs, both in terms of design 
of the capture regions and allocation of samples and/or targets across the 
various sequencing centers. 
 
 

• We recommend that unselected cases be included (i.e., no prioritization on the basis of 
APOE, age, sex, etc.). 

o Although with this sample size range, we could still prioritize samples on the 
basis of high quality phenotyping 

• We recommend that controls be selected that match the cases for all key metrics 
(race/ancestry, sex, age)  

o We would recommend that some high risk controls (“AD escapees”) be included 
to enhance analyses of protective variants, we suggest that approximately 10-
20% be high risk controls 

• We recommend that ethnic diversity remain a high priority for the Follow-up Sample 
o Initial recommendations from the ADSP advisors were that at least 1,000 cases 

and 1,000 controls from an ethnic minority be included to ensure power for 
analysis  
 We recommend selecting one non-European ancestry population for the 

follow-up study and maximizing the sample to be at least a percentage of 
the total European sample size.   

 This would suggest two potential groups for consideration: African 
American or Dominican [Caribbean Hispanic?] samples 

 Both have advantages which would need to be considered and weighed 
 

Proposal #2   Additional WES  

a. Advantages 
i. More cost effective than targeted re-sequencing of many regions and would 

increase the discovery sample size for WES analysis, could identify novel loci in this 
phase, would also permit replication of all loci identified by WES. 

ii. Likely to be faster than targeted resequencing because it would avoid the arduous 
step of target identification and design and testing of a custom reagent. 

iii. Cost is estimated to be ~$500/sample 

b.  Disadvantages - does not cover regulatory regions or intergenic regions 
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i.  Genotyping on family members may be needed (after GWAS with imputation is 
completed) to follow-up on WGS identified loci (details in Proposal #3) 

ii.  Sample size may need to be smaller than with proposal #1 due to greater cost of 
WES versus targeted sequencing 

 

 

Rationale: This option would likely be implemented if the analysis of the whole genome/exome 
sequencing data in the Discovery Samples does not identify prioritized regions/variants for 
further follow-up. In this scenario, the analysis of whole exome sequence data in the Follow-up 
Sample would serve two purposes:  

• Provide additional support for genes and exonic variants identified in the Discovery 
Sample to be associated with AD (risk or protection) 

• Analyze in conjunction with the Discovery Sample to provide substantial additional 
power to detect genes and exonic variants associated with AD (risk or protection) 

 

Implementation: If this option is implemented, the number of samples that could be included in 
the analysis would be less than the 40-50,000 proposed initially for the Follow-Up Sample. 
Current cost estimates (which may change as the time for this experiment draws near) would 
suggest that 14,000 samples could be used for whole exome sequencing in the Follow-Up 
Sample.  

• We  recommend that the optimal design would include relatively similar number of cases 
and controls 

o ~7000 cases would double the WES sample size of the initial discovery phase 
• We recommend that unselected cases be included 

o Although with this sample size range, the very best phenotyped cases could be 
selected 

• We  recommend that controls be selected that match the cases for all key metrics (race, 
ethnicity, sex, age)  

o We would recommend that some high risk controls be included for analyses of 
protective variants, we suggest that approximately 10-20% be high risk controls 

• We recommend that ethnic diversity is a high priority for the Follow-up Sample 
o Initial recommendations from the ADSP advisors were that at least 1,000 cases 

and 1,000 controls from an ethnic minority be included to ensure power for 
analysis (largest minority groups identified to date include African Americans and 
Dominicans) 

 

 
Proposal #3 Hybrid Proposal  

b. Advantage – would cover regions identified by WGS by targeted sequencing to follow-
up on findings in families and also allow follow-up by WES of findings in case-control 
cohort 
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c. Consider larger WES capture (compromise to get regulatory regions) 
d. Split follow-up sequencing into two stages, allowing funds for follow-up on non-exonic 

discoveries in WGS experiment (for targeted re-sequencing) 
e. Disadvantage – would reduce replication sample sizes for both targeted sequencing 

and WES compared to those that would be used in Proposals # 1 and #2 
 

 

Rationale: This option would be likely be implemented if the analyses of both the whole 
genome and whole exome sequencing data in the Discovery Samples identify promising 
regions/variants for further follow-up. In this scenario, the analysis of combined targeted 
sequence and whole exome sequence data in the Follow-up Sample would serve two purposes:  

• Provide additional support for genes and many types of variants (e.g., exonic, intronic, 
regulatory region, intergenic, CNVs, structural variants) identified in the Discovery 
Sample to be associated with AD (risk or protection) 

• Analyze in conjunction with the Discovery Sample to provide substantial additional 
power to detect genes and many types of variants associated with AD (risk or protection) 

 

Implementation: If this option is implemented, the number of samples that could be included in 
each type of analysis (i.e., targeted regions or exonic variants genomewide) would be much less 
than the 40-50,000 proposed initially for the Follow-Up Sample. Moreover, the actual number of 
Replication Samples for each experimental design will be less than those that could be 
assembled for either Proposal #1 (targeted resequencing) or #2 (WES), depending on the 
allocation of resources. However the total number of samples studied with the combination of 
targeted sequencing and WES would likely be intermediate between proposals #1 and 2. 

 

• We recommend that the optimal design would include relatively similar number of cases 
and controls in both re-sequencing and WES experiments 

• We recommend that the very best phenotyped cases be included 
• We recommend that controls be selected that match the cases for all key metrics (race, 

ethnicity, sex, age)  
o We recommend that some high risk controls be included for analyses of 

protective variants, we suggest that approximately 10-20% be high risk controls 
• We recommend that the subjects for the WES and re-sequencing Follow-Up samples be 

apportioned in the ratio of 2:1. Although the exact proportion is arbitrary, the rationale for 
allocating more samples to the follow-up by WES is that the original findings in the case-
control study will be based on analysis of whole exomes of 11,000 subjects whereas the 
findings anticipated from the family-based study containing far fewer subjects will likely 
have greater effect size and thus require fewer subjects in a replication sample to detect 
association with them. Based on the 2:1 sample ratio and current cost estimates (which 
may change as the time for these experiments draws near) for WES (~ $500 per 

6 | P a g e  
 



Follow-up Proposal for Alzheimer’s Disease Sequencing Project 
 

sample) and re-sequencing (~ $200 per sample for 2.5 Mb), we could include 12,000 
subjects in the WES Follow-Up sample and 5,000 subjects in the targeted re-sequencing 
Follow-up sample. 

• We acknowledge that ethnic diversity is a high priority for the Follow-up Sample. 
However, this priority needs to be balanced with the goal of replicating findings from the 
Discovery Sample which is largely Caucasian, especially in the case-control Discovery 
Sample. The sample size issue for Caucasians in the Follow-Up Sample becomes more 
prominent when this sample is divided for the re-sequencing and WES experiments. 
Taking into account the recommendation from the ADSP advisors to include at least 
1,000 cases and 1,000 controls from an ethnic minority to ensure power for analysis, we 
recommend that we include in the Follow-Up sample for WES 1,000 cases and 1,000 
controls each from one or two ethnic minority populations, namely Caribbean Hispanics 
and/or African Americans. If only one ethnic minority is chosen, the preference would be 
the Hispanics because we would have a greater chance of replicating findings from the 
Discovery Sample that includes a large number of Hispanics. 

 

Cost Comparison for ADSP Follow-up Proposals 

Cost Assumptions: 

• Targeted sequencing: $125-$200 per 2.5 Mb per subject (cost estimates: $200) 
• Whole exome sequencing: $435-$500/subject (cost estimates: $500) 
• Whole genome sequencing: $1,500 - $2,250/subject 
• Overall budget: $7,000,000 
• Equal numbers of cases and controls  

 

Proposal Targeted 
Sequencing 

Whole exome 
sequencing Targeted Sequencing (N) Whole exome sequencing 

(N) 

1 Yes No 
35,000 

(17,500 cases; 17,500 
controls) 

No 

2 No Yes No 
14,000 

(7,000 cases; 7,000 
controls) 

3 Yes Yes 
5,750 

(2,875 cases; 2,875 
controls) 

11,500 

(5,750 cases; 5,750 
controls) 
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APPENDIX 1 

Follow-up/Replication Phenotypes  

GWAS Data, Consent Group Information, and Sample Manifest  
Completed by: Anita Destefano, last update: 01/08/15 
Reviewed by Sudha Seshadri, Li-San Wang and Richard Mayeux 03/28/15 

ADSP Case/Control Minimal Phenotype List:  Should contain data only for those individuals 
being sequenced.  Connecting family members will not be included in this file. 
Variable 
Name 

Variable 
description 

Coding Missing 
allowed 

Comments 

SUBJID ADSP Subject ID See separate 
document for 
description: ADSP-
SampleIDs-v2.docx 

No  

Sex Sex 0=Male; 1=female No  
PrevAD Status for 

prevalent AD 
0= No prevalent AD; 
1=prevalent AD 

No  Note:  an individual 
with no prevalent 
AD could be a case.  
You need to look at 
both the incident 
and prevalent 
variables to totally 
determine 
case/control status 
but these two 
variables enable 
efficient coding of 
prevalent/incident 
status.  Prevalent 
AD will not change 
over time but 
incident variable 
could change with 
additional follow-up 

IncAD Status for 
incident AD 

0=No incident AD; 
1=incident AD 

NA for 
prevalent cases 

 

Age Age at onset for 
cases; age at last 
exam for 
controls 

Numeric: 
Continuous 

No May have truncated 
values for very 
elderly based on 
human subject 
requirements 

Age_base Age at baseline Numeric: 
continuous 

NA for 
prevalent cases 
and cross 
sectional 
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controls 
APOE APOE genotype 22,23,24,33,34,44 No  
Autopsy Whether 

autopsy data is 
available and 
used for 
case/control 
selection 

0=No, 1=Yes No  

Braak Braak stage 
from autopsy 

0,1,2,3,4,5,6 or NA  Note: controls 
having a Braak 
score of 3 or 4 also 
have a CERAD 
neuritic plaque 
score of none. 

Race NIH Racial 
Categories 

Numeric 
1= American 
Indian/Alaska 
Native 
2=Asian 
3=Native Hawaiian 
or Other Pacific 
Islander 
4=Black or African 
American 
5=White 
6=Other 

Missing values 
allowed:  NA 

 

Ethnicity Hispanic or 
Latino or Not 
Hispanic or 
Latino 

Numeric  
1=Hispanic or Latino 
0=not Hispanic or 
Latino 

Missing values 
allowed: NA 

 

Selection Indicator 
variable for how 
individual was 
selected 

1=unrelated case or 
control 
2=enriched case or 
control 

No missing 
values allowed 

Note:  controls 
labeled as 2 are not 
from enriched 
families but were 
selected as 
appropriate 
controls (ethnically) 
for the enriched 
cases. 

 

ADSP Minimal Phenotype List for connecting consented (including deceased) family members:  
Should contain data only for those individuals being not being sequenced as part of the ADSP.   
Variable 
Name 

Variable 
description 

Coding Missing allowed Comments 

SUBJID ADSP Subject ID See separate 
document for 

No  
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description: ADSP-
SampleIDs-v2.docx 

Sex Sex 0=Male; 1=female No  
AD Alzheimer 

disease status 
0=No dementia 
1=Definite AD 

2=Probable AD 

3=Possible AD 

4=Family reported 
AD 
5= Other dementia 
9=unknown 

  

Age Age at onset for 
cases; age at last 
exam for 
controls 

Numeric: 
Continuous 

NA for unknown May have 
truncated values 
for very elderly  
(over age 90) based 
on human subject 
requirements 

Age_base Age at baseline Numeric: 
continuous 

NA for prevalent 
cases and cross 
sectional 
controls 

 

APOE APOE genotype 22,23,24,33,34,44 NA for unknown  
Autopsy Whether autopsy 

data is available 
and used for 
case/control 
selection 

0=No, 1=Yes NA for unknown  

Braak Braak stage from 
autopsy 

0,1,2,3,4,5,6 or NA  Note: controls 
having a Braak 
score of 3 or 4 also 
have a CERAD 
neuritic plaque 
score of none. 

Race NIH Racial 
Categories 

Numeric 
1= American 
Indian/Alaska Native 
2=Asian 
3=Native Hawaiian 
or Other Pacific 
Islander 
4=Black or African 
American 
5=White 
6=Other 

NA for Missing 
values 

 

Ethnicity Hispanic or Numeric  NA for Missing  
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Latino or Not 
Hispanic or 
Latino 

1=Hispanic or Latino 
0=not Hispanic or 
Latino 

values 

 

ADSP Minimal Phenotype data for any related sets of individuals being sequenced 

 

Variable 
Name 

Variable 
description 

Coding Missing 
allowed 

Comments 

SUBJID ADSP Subject ID See separate 
document for 
description: ADSP-
SampleIDs-v2.docx 

No  

FamID Family ID  No  
Sex Sex 0=Male; 1=female No  
AD Alzheimer 

disease status 
0=No dementia 
10=family reported 
no dementia 
1=Definite AD 
2=Probable AD 
3=Possible AD 
4=Family reported 
AD 
5= Other dementia 
9=unknown 

No   

Age Age at onset for 
cases; age at 
last exam for 
controls 

Numeric: 
Continuous 

No May have 
truncated values 
for very elderly 
based on human 
subject 
requirements 

Age_baseline Age at baseline 
(first examined; 
entered study) 

Numeric continuous No  

APOE APOE genotype 22,23,24,33,34,44 No  
Autopsy Whether 

autopsy data is 
available 

0=No, 1=Yes No  

Braak Braak stage 
from autopsy 

0,1,2,3,4,5,6 or NA   

Race NIH Racial 
Categories 

Numeric 
1= American 
Indian/Alaska 
Native 
2=Asian 
3=Native Hawaiian 

Missing values 
allowed: NA 
for missing 

 

11 | P a g e  
 



Follow-up Proposal for Alzheimer’s Disease Sequencing Project 
 

or Other Pacific 
Islander 
4=Black or African 
American 
5=White 
6=Other 

Ethnicity Hispanic or 
Latino or Not 
Hispanic or 
Latino 

Numeric  
1=Hispanic or Latino 
0=not Hispanic or 
Latino 

Missing values 
allowed: NA 
for missing 

 

 

ADSP Minimal Phenotype data for consented (including deceased) connecting family members not being 
sequenced 

 

Variable 
Name 

Variable 
description 

Coding Missing 
allowed 

Comments 

SUBJID ADSP Subject ID See separate 
document for 
description: ADSP-
SampleIDs-v2.docx 

No  

FamID Family ID  No  
Sex Sex 0=Male; 1=female No  
AD Alzheimer 

disease status 
0=No dementia 
10=family reported 
no dementia 
1=Definite AD 
2=Probable AD 
3=Possible AD 
4=Family reported 
AD 
5=Other 
dementia9=unknown 

No   

Age Age at onset for 
cases (variable 
AD =1,2,3,4,5); 
age at last exam 
or last family 
report for 
controls 
(variable AD=0 
or 10) 

Numeric: 
Continuous 

NA for missing May have 
truncated values 
for very elderly 
based on human 
subject 
requirements; Age 
may be family 
reported; needs to 
be coordinated 
with variable AD 

Age_baseline Age at baseline 
(first examined; 
entered study) 

Numeric continuous NA for missing  
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APOE APOE genotype 22,23,24,33,34,44 NA for missing  
Autopsy Whether 

autopsy data is 
available 

0=No, 1=Yes NA for missing  

Braak Braak stage 
from autopsy 

0,1,2,3,4,5,6 or NA   

Race NIH Racial 
Categories 

Numeric 
1= American 
Indian/Alaska Native 
2=Asian 
3=Native Hawaiian 
or Other Pacific 
Islander 
4=Black or African 
American 
5=White 
6=Other 

Missing values 
allowed: NA 
for missing 

 

Ethnicity Hispanic or 
Latino or Not 
Hispanic or 
Latino 

Numeric  
1=Hispanic or Latino 
0=not Hispanic or 
Latino 

Missing values 
allowed: NA 
for missing 

 

 

 

Pedigree file   
Variable 
Name 

Variable 
description 

Coding Missing allowed Comments 

FamID ADSP Family ID 
number 

Alphanumeric  No  Will be 0 for 
singleton 
individuals 

SUBJID ADSP ID Alphanumeric No  
Father Father ADSP ID Alphanumeric No  
Mother Mother ADSP ID Alphanumeric No  
Sex Sex 0=Male; 1=female No  
AD Alzheimer 

disease status 
0=No dementia 
10=Family reported 
no dementia 
1=Definite AD 
2=Probable AD 
3=Possible AD 
4=Family reported 
AD 
5=Other dementia 
9=unknown 

No   

Age Age at onset for 
cases (variable 

Numeric: 
continuous NA for missing 

May have 
truncated values 
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AD =1,2,3,4,5); 
age at last exam 
or last family 
report for 
controls (variable 
AD=0 or 10) 

for very elderly 
based on human 
subject 
requirements ; Age 
may be family 
reported; needs to 
be coordinated 
with variable AD 

Seq Grouping 
variable 
indicating ethnic 
group of family 

1=sequenced 

0=not sequenced 
No 

ADSP Sequenced 

FamGrp Grouping 
variable 
indicating ethnic 
group of family 

1= Caucasian 
2=Dominican 
3=Dutch Isolate 
4=African American 
5= Puerto Rican 

No This grouping 
variable identifies 
the category in 
which the entire 
family has been 
placed and may be 
distinct from the 
individual level 
race/ethnicity.  For 
example, an 
individual with 
grp=2 could be 
individually 
identified as 
Caucasian 

 

Sample Attribute Table 

Variable Name Variable 
description 

Coding Missing allowed Comments 

SampleID De-identified 
Sample ID 

 No  

BODY_SITE Body site where 
sample was 
collected 
 

Blood, Brain, Cell 
Line 

No  

ANALYTE_TYPE Analyte Type DNA No  
IS_TUMOR Tumor status Y=Is Tumor, N=Not 

Tumor 
No All will by N 

SEQ_CENTER Center where 
sample was 
sequenced 

Broad, Baylor, 
WashU 

No  

 

 

14 | P a g e  
 



Follow-up Proposal for Alzheimer’s Disease Sequencing Project 
 
Subject Sample Mapping 

Variable 
Name 

Variable 
description 

Coding Missing allowed Comments 

SampleID De-identified 
Sample ID 

 No  

SUBJID ADSP Subject ID  No  
SAMPLE_USE Subject’s sample 

use 
WGS_SRA, 
WES_SRA 

No  

 

Consent Group Information:  File should include connecting family members that are not being 
sequenced.  If the connecting family members are consented then their appropriate consent 
value (not 0) will be given and full phenotype information will be provided in the phenotype 
file.  The NIA DAC has approved inclusion of deceased individuals as general research us 
(consent code=1) For non-consented connecting family members (consent=0) only family 
reported AD status and age will be provided in the pedigree file. 
VARNAME VARDESC TYPE Values 

SUBJID Subject ID String  

CONSENT Consent group as 
determined by DAC 

encoded value See below. 

SUBJ_SOURCE Source repository where 
subjects originate 

String e.g. SHARe/Coriell/NCRAD 

Can have multiple occurrences  
of these two fields in the file 
(eg. If samples are in both 
Coriell and NCRAD). 

SOURCE_SUBJ_ID Subject ID used in the 
Source Repository 

String Usually dbGaP alias 

e.g. SHARe ID/Coriell/NCRAD 
IDs 

Can have multiple occurrences  
of these two fields in the file 
(eg. If samples are in both 
Coriell and NCRAD). 

SUBJ_SOURCE2 Source repository where 
subjects originate 

String Used if subject has a second 
source (always use 
SUBJ_SOURCE first before using 
this field) 
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e.g. SHARe/Coriell/NCRAD 

Can have multiple occurrences  
of these two fields in the file 
(eg. If samples are in both 
Coriell and NCRAD). 

SOURCE2_SUBJ_ID Subject ID used in the 
Source Repository 

String Usually dbGaP alias 

e.g. SHARe ID/Coriell/NCRAD 
IDs 

Can have multiple occurrences  
of these two fields in the file 
(eg. If samples are in both 
Coriell and NCRAD). 

 

0=unconsented connecting family member not being sequenced 
1=Health/Medical/Biomedical (IRB) (HMB-IRB); As per the NIA DAC deceased individuals fall into this 
consent group. 
2=Health/Medical/Biomedical (IRB, NPU) (HMB-IRB-NPU) 
3=Disease-Specific (Alzheimer Disease, IRB) (DS-ALZ-IRB) 
4=Disease-Specific (Alzheimer Disease, IRB, NPU) (DS-ALZ-IRB-NPU) 
5=Disease-Specific (Neurodegenerative Disease , IRB) (DS-ND-IRB) 
6=Disease-Specific (Neurodegenerative Disease , IRB, NPU - DS-ND-IRB-NPU) 

(Note: The consent groups above were revised in July 2013.  The original consent language is listed below 
for reference. 

1=Subject consented to genetic research of any human disease conducted by non-profit and for profit 
(pharmaceutical and biotechnology companies); As per the NIA DAC deceased individuals fall into this 
consent group. 

2=Subject consented to genetic research of any human disease conducted by non-profit organizations;   

3=Subject consented to Alzheimer disease research conducted by non-profit and for profit 
(pharmaceutical and biotechnology companies) organizations; 

4=Subject consented to Alzheimer disease research conducted by non-profit organizations; 

5=Subject consented to neurodegenerative disease research conducted by non-profit and for profit 
(pharmaceutical and biotechnology companies) organizations; 

6=Subject consented to neurodegenerative disease research conducted by non-profit organizations.) 
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APPENDIX 2 

Replication cohort: Case, Control & Dementia definitions  

Definition of Control: 

• The minimum age for controls is 60.   

• Controls are defined as individuals without subjective complaints of memory loss or 
cognitive decline and whose neuropsychological test performance falls within the range 
of norms for age and education.   

• The absence of cognitive impairment must have been documented within the last year 
either by neuropsychological testing or cognitive testing (e.g. MOCA, MMSE, CDR).   

• Controls should not have a history of major neurological or psychiatric disorders.   

• Controls should not have a current diagnosis of schizophrenia, bipolar disorder, major 
depression, OCD,  

• Controls should not have a current diagnosis or history of PD, AD, MS, brain tumor, and 
HD.   

• No 1st degree relatives of individuals diagnosed with dementia can qualify as 
controls.  2nd and 3rd degree relatives are acceptable.   

• The control can be a spouse of a proband (or the spouse of a proband's siblings) unless 
his/her offspring have been included in the family ascertainment and has been diagnosed 
with AD.  Up to 50% of the controls could be spouses of the cases in the NIA LOAD 
study.  

  
Definition of dementia: 

Source: Diagnostic and Statistical Manual of Mental Disorders – Fourth Edition (DSM-IV) 

1. Impairment in short- and long-term memory 
2. At least 1 of the following:  

a. Impairment in abstract thinking  
b. Impaired judgment  
c. Other disturbances of higher cortical function  
d. Personality change  

3. Memory impairment and intellectual impairment caused significant social and 
occupational impairments 

4. Absence of occurrence exclusively during the course of Delirium  
5. Either of the following: 

a. Evidence of an organic factor causing this impaired memory and intellect  
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b. Impaired memory and intellect cannot be accounted for by any nonorganic mental 
disorder  

Definition of Alzheimer's disease 

Source: NINCDS-ADRDA criteria (McKhann et al., 1984, Neurology 34:939-944)  

I. Criteria for the clinical diagnosis of PROBABLE Alzheimer's disease 

• dementia established by clinical examination and documented by the Mini-Mental Test; 
Blessed Dementia Scale, or some similar examination, and confirmed by 
neuropsychological tests; 

• deficits in two or more areas of cognition; 
• progressive worsening of memory and other cognitive functions; 
• no disturbance of consciousness;  
• onset between ages 40 and 90, most often after age 65; and 
• absence of systemic disorders or other brain diseases that in and of themselves could 

account for the progressive deficits in memory and cognition 

II. The diagnosis of PROBABLE Alzheimer’s disease is supported by: 

• progressive deterioration of specific cognitive functions such as language (aphasia), 
motor skills (apraxia), and perceptions (agnosia); 

• impaired activities of daily living and altered patterns of behavior; 
• family history of similar disorders, particularly if confirmed neuropathologically; and 

laboratory results of: 

1. normal lumbar puncture as evaluated by standard techniques, 
2. normal pattern or non-specific changes in EEG, such as increased slow-wave 

activity, and 
3. evidence of cerebral atrophy on CT with progression documented by serial 

observation 

III. Other clinical features consistent with the diagnosis of PROBABLE Alzheimer's disease after 
exclusion of causes of dementia other than Alzheimer's disease, include: 

• plateaus in the course of progression of the illness; 
• associated symptoms of depression, insomnia, incontinence, delusions, illusions, 

hallucinations, catastrophic verbal, emotional, or physical outbursts, sexual disorders, and 
weight loss; 

• other neurologic abnormalities in some patients, especially with more advanced disease 
and including motor signs such as increased muscle tone, myoclonus, or gait disorder; 

• seizures in advanced disease; and 
• CT normal for age 
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IV. Features that make the diagnosis of PROBABLE Alzheimer's disease uncertain or unlikely 
include: 

• sudden, apoplectic onset;  
• focal neurologic findings such as hemiparesis, sensory loss, visual field deficits, and 

incoordination early in the course of the illness; and  
• seizures or gait disturbances at the onset or very early in the course of the illness.  

V.  Clinical Diagnosis of POSSIBLE Alzheimer's disease: 

• may be made on the basis of the dementia syndrome, in the absence of other 
neurological, psychiatric, or systemic disorders sufficient to cause dementia, and in the 
presence of variations in the onset, in the presentation, or in the clinical course;  

• may be made in the presence of second systemic or brain disorder sufficient to produce 
dementia, which is not considered to be the cause of the dementia; and  

• should be used in research studies when a single, gradually progressive severe cognitive 
deficit is identified in the absence of other identifiable cause.  

VI.  Criteria for diagnosis of DEFINITE Alzheimer's disease are: 

• the clinical criteria for probable Alzheimer's disease; and  
• histopathologic evidence obtained from a biopsy or autopsy.  

VII.  Classification of Alzheimer's disease for research purposes should specify features that may 
differentiate subtypes of the disorder, such as: 

• familial occurrence;  
• onset before age of 65  
• presence of trisomy 21; and  
• coexistence of other relevant conditions such as Parkinson's disease.     
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