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VERSION 1 - REVIEW 

REVIEWER Shuji Ogino 
Dana-Farber Cancer Institute, Brigham and Women's Hospital, 
Harvard Medical School, Harvard School of Public Health 

REVIEW RETURNED 23-Nov-2014 

 

GENERAL COMMENTS This is an interesting article. I have comments for improvement.  
 
The authors molecular data analyses are limited to exposures 
(disease risk or protective factors), but not diseased tissue. Please 
discuss this limitation.  
 
Please also discuss building comprehensive databases, including 
disease tissue data – eg, cancer tissue data. In Netherlands, the 
group of Prof. van den Brandt collected tissue in a population-based 
cohort (The Netherlands Cohort Study), and successfully examine 
relationship between exposures and disease molecular features.  
 
Please discuss that kind of research, “molecular pathological 
epidemiology” (S Ogino et al. JNCI 2010; S Ogino et al. Gut 2011; F 
Bishehsari et al. World J Gastroenterology 2014; D Colussi et al. Int 
J Mol Sci 2013).  
 
The review by S Ogino et al. in Mod Pathol 2013 actually has a 
figure which illustrates building a high dimensional database 
including exposures, normal tissue/body fluids biospecimens, 
disease tissue biospecimens and clinical outcomes.  
 
To utilize omics data on exposures and disease tissue, 
interdisciplinary education program needs to be developed. Please 
quote discussion by S Ogino et al. Am J Epidemiol 2012; L Kuller et 
al. Am J Epidemiol 2012. 

 

REVIEWER Charles Auffray 
CNRS Institute of Biological Sciences and European Institute for 
Systems Biology and Medcine - Lyon - France 

REVIEW RETURNED 27-Nov-2014 
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GENERAL COMMENTS The paper by Tigchelaar et al. describes one small fraction (1,539) 
of the participants in the very large (167,729 LifeLines longitudinal 
cohort in the Netherlands, from which multiple biological samples 
and additional gastro-intestinal questionnaires are collected, with the 
aim to register multiple high-dimensional data types and identify 
biomarkers, particularly those related to intestinal diseases.  
 
The Methods section is relatively extensive for some of the 
additional high-dimensional data types, e.g. transcriptomics, 
methylation, exhaled air metabolites, and genotyping, but provides 
only an overview of the other data types collected in a 
supplementary Table, itself refering to the online LifeLines catalog. 
This is difficult to understand since the only results presented from 
the analysis of the sub-cohort are baseline characteristics, the 
occurrence of functional bowel disorders and qualitative intake of 
various foods.  
 
Hence the paper looks like the Materials and Methods section of the 
more extensive study of the sub-cohort with only a small glimpse on 
its characteristics, but no high-dimensional experimental data and 
disease-related biomarkers are presented. This seems contradictory 
with the intentions presented in the Introduction, and does not 
provide the evidence one would expect to highlight the potential of 
this highly valuable resource.  
 
Reducing the paper to a short note presenting the baseline 
characteristics of the sub-cohort in more details and an overview of 
the potential high-dimensional data types that can be collected 
would be of limited value. The presentation of initial results obtained 
through the analysis of some of these addtional data types, with 
examples of identified disease-related biomarkers, would be 
necessary to make it a more attractive and informative paper. 

 

REVIEWER Eileen Steinle Alexander 
Xavier University Cincinnati Ohio USA  
Cincinnati Children's Hospital Medical Center Cincinnati Ohio USA 

REVIEW RETURNED 27-Apr-2015 

 

GENERAL COMMENTS In the manuscript, "Cohort profile: LifeLines DEEP, a prospective 
general population cohort study in the northern Netherlands – study 
design and baseline characteristics," Tigchelaar, et al., describe a 
subcohort with multiple data levels and biosamples available for 
discernment of the association between genetic variants and risk of 
common diseases, including irritable bowel syndrome and other 
gastrointestinal disorders of interest. Baseline results are presented.  
This well written manuscript would benefit from minor clarification 
regarding the use of means and SD for reported outcomes. Please 
state if these data are all normally distributed.  
If feasible, perhaps revise the Venn diagram in Fig. S1 to be more 
consistent with stated frequencies.  
Thank you for the opportunity to review this work.  

 

REVIEWER Sabine Rohrmann 
University of Zurich 

REVIEW RETURNED 30-Apr-2015 
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GENERAL COMMENTS This is the description of a very interesting and innovative sub-cohort 
of the LifeLines Study. It is well-written and well-organized.  
I have only some minor issues.  
The authors present some results of this cohort. For some of them, it 
is, however, not clear how relevant they are to explain the 
importance of this cohort in general. For example, showing 
consumption of selected food groups in the cohort is not relevant as 
long this consumption is not put into perspective (e.g. in comparision 
with the full LifeLines cohort or the general population). More 
interersting and innovative instead of showing dietary intake results 
might be to show results of analysis of exhaled air.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 Shuji Ogino  

This is an interesting article. I have comments for improvement.  

 

Question 1: The authors molecular data analyses are limited to exposures (disease risk or protective 

factors), but not diseased tissue. Please discuss this limitation. Please also discuss building 

comprehensive databases, including disease tissue data – eg, cancer tissue data. In Netherlands, the 

group of Prof. van den Brandt collected tissue in a population-based cohort (The Netherlands Cohort 

Study), and successfully examine relationship between exposures and disease molecular features.  

Please discuss that kind of research, “molecular pathological epidemiology” (S Ogino et al. JNCI 

2010; S Ogino et al. Gut 2011; F Bishehsari et al. World J Gastroenterology 2014; D Colussi et al. Int 

J Mol Sci 2013).  

The review by S Ogino et al. in Mod Pathol 2013 actually has a figure which illustrates building a high 

dimensional database including exposures, normal tissue/body fluids biospecimens, disease tissue 

biospecimens and clinical outcomes.  

 

To utilize omics data on exposures and disease tissue, interdisciplinary education program needs to 

be developed. Please quote discussion by S Ogino et al. Am J Epidemiol 2012; L Kuller et al. Am J 

Epidemiol 2012.  

 

Reply: We thank the reviewer for his positive comments. We agree that lack of diseased tissue is a 

limitation. We have cited two of the suggested papers (Bishehsari 2014,World K Gastroenterol and 

Ogino 2013, Mod Pathol) and have added the following sentences to the discussion (p. 14):  

 

“LifeLines DEEP has been designed to study exposures in detail whereas data on disease 

heterogeneity is limited. Combining our exposure-driven-data-collection cohort with disease-and 

tissue-specific-data-collection cohorts, such as the Netherlands Cohort Study on Cancer could offer 

even more insight into disease mechanisms.[44,45]”  

 

 

Reviewer 2 Charles Auffray  

The paper by Tigchelaar et al. describes one small fraction (1,539) of the participants in the very large 

(167,729 LifeLines longitudinal cohort in the Netherlands, from which multiple biological samples and 

additional gastro-intestinal questionnaires are collected, with the aim to register multiple high-

dimensional data types and identify biomarkers, particularly those related to intestinal diseases.  

 

Question 1: The Methods section is relatively extensive for some of the additional high-dimensional 

data types, e.g. transcriptomics, methylation, exhaled air metabolites, and genotyping, but provides 
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only an overview of the other data types collected in a supplementary Table, itself refering to the 

online LifeLines catalog. This is difficult to understand since the only results presented from the 

analysis of the sub-cohort are baseline characteristics, the occurrence of functional bowel disorders 

and qualitative intake of various foods.  

 

Hence the paper looks like the Materials and Methods section of the more extensive study of the sub-

cohort with only a small glimpse on its characteristics, but no high-dimensional experimental data and 

disease-related biomarkers are presented. This seems contradictory with the intentions presented in 

the Introduction, and does not provide the evidence one would expect to highlight the potential of this 

highly valuable resource.  

 

Reducing the paper to a short note presenting the baseline characteristics of the sub-cohort in more 

details and an overview of the potential high-dimensional data types that can be collected would be of 

limited value. The presentation of initial results obtained through the analysis of some of these 

additional data types, with examples of identified disease-related biomarkers, would be necessary to 

make it a more attractive and informative paper.  

 

Reply: We thank the reviewer for his suggestions on improving our paper. We realize that our paper 

contains more cohort description than results. Given the multiple biological layers of information it is 

not possible to go deeply into all results in one paper. Nevertheless, we added the following 

description of ongoing projects on VOC and microbiome analysis, and highlighted results of biomarker 

analysis in irritable bowel syndrome patients. The corresponding paragraphs on pages 12 and 13 now 

read:  

 

“One area of particular interest is the domain related to gastrointestinal health. We therefore studied 

the prevalence of IBS in LifeLines DEEP. We identified IBS in 21% of participants. These data should 

be interpreted with caution as our diagnosis is based solely on participant‟s responses to a Rome III 

criteria questionnaire, and results may therefore be slightly inflated. Nevertheless, our result is 

consistent with previous suggestions that almost 25% of the population encounters irritable bowel 

symptoms over the course of their lifetimes.[37] Its prevalence in our cohort confirms that IBS is a 

common disease and thus research aimed at improved diagnosis and treatment will benefit society. 

Gastrointestinal complaints are multifactorial making large cohorts necessary to study them in more 

detail. For IBS in particular there is an urgent need to develop biomarkers that are predictive of 

disease. We have selected six gastrointestinal-health-related biomarkers and developed a multi-

domain biomarker panel that can distinguish IBS patients from healthy controls and that correlates 

well to GI symptom severity in IBS patients.[Mujagic Z 2015, submitted for publication] The biomarker 

panel was developed in the Maastricht IBS cohort (which currently includes 400 cases and 200 

healthy controls, recruitment is ongoing) and validated in the LifeLines DEEP cohort. In addition, we 

studied the VOC profile from exhaled air in both cohorts and compared IBS cases with 

controls.[Baranska A 2015, submitted for publication] We identified a novel breath biomarker of 16 

VOCs that distinguishes IBS patients from healthy controls and correlates significantly with the 

presence of GI symptoms. Furthermore, we are collaborating with a large GWAS study on the 

identification of the genetic architecture of IBS.[38] Several chromosomal regions of suggestive 

significance were identified in individual cohorts. Integrative meta-analysis of this data is currently 

ongoing. Moreover, we are working on the analysis of food intake in IBS patients versus healthy 

controls.”  

 

“LifeLines DEEP is also, a unique, independent data source. For approximately 1,500 individuals, we 

will be able to construct genetic risk profiles for predisposition to many common diseases based on 

genome-wide association data. Next, we will be able to link these risk profiles to phenotype 

information, as well as clinical, immunological and other parameters. Using this information, we may 

already be able to compare high-risk individuals with and without disease complaints to generate 
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hypotheses on resilient individuals. Recently, Ricaño-Ponce et al. studied the genetics of 14 immune-

mediated diseases and identified SNPs specifically affecting the expression of long non-coding RNAs 

in these diseases.[Ricaño-Ponce I 2015, submitted for publication] At the same time, LifeLines DEEP 

also allows for integration across different data levels to study, for example, the association between 

molecular and phenotypic data to increase our understanding of pathogenic mechanisms.[40] For 

instance, on analyzing data from the LifeLines DEEP cohort, we found associations of bacterial 

taxonomies to age (Fig 4) and to BMI and blood lipid levels.[Fu J 2015, submitted for publication] 

Furthermore, Smolinska et al. performed extensive analysis on confounding factors such as smoking 

and BMI on VOCs analysis.[Smolinska A 2015, manuscript in preparation]”  

 

Reviewer 3 Eileen Steinle Alexander  

In the manuscript, "Cohort profile: LifeLines DEEP, a prospective general population cohort study in 

the northern Netherlands – study design and baseline characteristics," Tigchelaar, et al., describe a 

subcohort with multiple data levels and biosamples available for discernment of the association 

between genetic variants and risk of common diseases, including irritable bowel syndrome and other 

gastrointestinal disorders of interest. Baseline results are presented.  

Question 1: This well written manuscript would benefit from minor clarification regarding the use of 

means and SD for reported outcomes. Please state if these data are all normally distributed.  

If feasible, perhaps revise the Venn diagram in Fig. S1 to be more consistent with stated frequencies.  

Thank you for the opportunity to review this work.  

 

Reply: We thank the reviewer for her compliments. We agree that a description of the distribution of 

the data should be added, and have made the corresponding changes in the manuscript. Under the 

header „Baseline characteristics of study participants‟ we added the following sentence (p.11):  

 

“The data on age, BMI and blood level parameters were normally distributed, whereas the data on 

CVD risk score and QoL components deviated from normality.”  

 

We also made sure that the numbers in the Venn diagram correspond to the text and we added 

proportions to the diagram in Fig S1 and to the paragraph on inclusion on page 7:  

 

“Initially, 1,539 participants were included in the LifeLines DEEP study. Of these participants, 78 

dropped-out: 51 did not complete the second visit to the LifeLines location in time and 27 withdrew 

from participation. In total, 1461 individuals completed the LifeLines DEEP study. From those 

participants, we collected additional blood for genetics, methylation, and transcriptomics analyses 

(n=1,387); exhaled air for analysis of volatile organic compounds (n=1,425); and fecal samples for 

microbiome and biomarker assessment (n=1,248) (Table 1). Moreover, 1,176 gastrointestinal 

complaints questionnaires were returned. For 81.0% (n=1,183) of theparticipants, we collected all 

three biomaterials: additional blood, exhaled air and feces (supplementary Fig S1). For 11.5% 

(n=168) of the participants, we collected additional blood and exhaled air and for 4.4% (n=65) of the 

participants we collected exhaled air and feces. For 3.1% of the participants, we only have additional 

blood (2.5%, n=36) or exhaled air (0.6%, n=9).”  

 

Reviewer 4 Sabine Rohrmann  

This is the description of a very interesting and innovative sub-cohort of the LifeLines Study. It is well-

written and well-organized.  

I have only some minor issues.  

Question 1: The authors present some results of this cohort. For some of them, it is, however, not 

clear how relevant they are to explain the importance of this cohort in general. For example, showing 

consumption of selected food groups in the cohort is not relevant as long this consumption is not put 

into perspective (e.g. in comparision with the full LifeLines cohort or the general population). More 

interersting and innovative instead of showing dietary intake results might be to show results of 
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analysis of exhaled air.  

 

Reply: We thank the reviewer for her positive comments. The data analysis of the relation of the 

multiple biological layers is ongoing as is the analysis of dietary intake. Data on food intake in the 

LifeLines DEEP cohort allows us to perform an unique analysis of the relation between food intake 

and gut microbiome composition as well as metabolic profile. We added the description of ongoing 

research and a figure as illustration of the integration of omics data with phentotypes, the 

corresponding paragraphs now read (p.12,13):  

 

“One area of particular interest is the domain related to gastrointestinal health. We therefore studied 

the prevalence of IBS in LifeLines DEEP. We identified IBS in 21% of participants. These data should 

be interpreted with caution as our diagnosis is based solely on participant‟s responses to a Rome III 

criteria questionnaire, and results may therefore be slightly inflated. Nevertheless, our result is 

consistent with previous suggestions that almost 25% of the population encounters irritable bowel 

symptoms over the course of their lifetimes.[37] Its prevalence in our cohort confirms that IBS is a 

common disease and thus research aimed at improved diagnosis and treatment will benefit society. 

Gastrointestinal complaints are multifactorial making large cohorts necessary to study them in more 

detail. For IBS in particular there is an urgent need to develop biomarkers that are predictive of 

disease. We have selected six gastrointestinal-health-related biomarkers and developed a multi-

domain biomarker panel that can distinguish IBS patients from healthy controls and that correlates 

well to GI symptom severity in IBS patients.[Mujagic Z 2015, submitted for publication] The biomarker 

panel was developed in the Maastricht IBS cohort (which currently includes 400 cases and 200 

healthy controls, recruitment is ongoing) and validated in the LifeLines DEEP cohort. In addition, we 

studied the VOC profile from exhaled air in both cohorts and compared IBS cases with 

controls.[Baranska A 2015, submitted for publication] We identified a novel breath biomarker of 16 

VOCs that distinguishes IBS patients from healthy controls and correlates significantly with the 

presence of GI symptoms. Furthermore, we are collaborating with a large GWAS study on the 

identification of the genetic architecture of IBS.[38] Several chromosomal regions of suggestive 

significance were identified in individual cohorts. Integrative meta-analysis of this data is currently 

ongoing. Moreover, we are working on the analysis of food intake in IBS patients versus healthy 

controls.”  

 

“LifeLines DEEP is also, a unique, independent data source. For approximately 1,500 individuals, we 

will be able to construct genetic risk profiles for predisposition to many common diseases based on 

genome-wide association data. Next, we will be able to link these risk profiles to phenotype 

information, as well as clinical, immunological and other parameters. Using this information, we may 

already be able to compare high-risk individuals with and without disease complaints to generate 

hypotheses on resilient individuals. Recently, Ricaño-Ponce et al. studied the genetics of 14 immune-

mediated diseases and identified SNPs specifically affecting the expression of long non-coding RNAs 

in these diseases.[Ricaño-Ponce I 2015, submitted for publication] At the same time, LifeLines DEEP 

also allows for integration across different data levels to study, for example, the association between 

molecular and phenotypic data to increase our understanding of pathogenic mechanisms.[40] For 

instance, on analyzing data from the LifeLines DEEP cohort, we found associations of bacterial 

taxonomies to age (Fig 4) and to BMI and blood lipid levels.[Fu J 2015, submitted for publication] 

Furthermore, Smolinska et al. performed extensive analysis on confounding factors such as smoking 

and BMI on VOCs analysis.[Smolinska A 2015, manuscript in preparation]” 
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