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VERSION 1 - REVIEW 

REVIEWER Rostyslav Bubnov 
Clinical Hospital “Pheophania” of State Affairs Department, Kyiv, 
Ukraine;  
Zabolotny Institute of Microbiology and Virology, National Academy 
of Sciences of Ukraine, Kyiv, Ukraine 

REVIEW RETURNED 19-Apr-2016 

 

GENERAL COMMENTS Many thanks for inviting me as a reviewer!  
The manuscript `“OMICS” BIOMARKERS ASSOCIATED WITH 
CHRONIC LOW BACK PAIN: A RETROSPECTIVE CLINICAL 
STUDY` by Massimo Allegri et al. is very interesting paper dealing 
with very important and almost unstudied topic genomic and pain. 
Paper is prepared under authorship of reputed group conducting 
`PainOMICS` project and presents study on genetic and OMIC 
biomarkers in a large population sample of CLPB patient.  
Authors performed retrospective observational, multicenter, 
international clinical study, with a case control design, including 
examination of enormous number of observations as much as a total 
of 12000 individuals.  
The Authors applied the advanced OMICS techniques as Glycomics 
and Activomics analyses for patients stratification.  
The results are supported with large (even probably too large) 
number of recruited patients, overloading necessary levels for 
statistically validated conclusions and providing rigorous 
epidemiologic data for further research.  
The limitation of study were acknowledged (heterogeneity and lack 
of animal studies) and also the fact that current paper is a part of 
four different trials and was reviewed and funded by EC in FP7.  
For the reason of large scale research, advanced and sophisticated 
study, ambitious aim of the project I would recommend this 
manuscript for acceptance `as it is`.  
As a minor non-mandatory revision, Authors might be suggested to 
include prospect of further research in order to validation results 
since patient enrolment is currently active up to September 2016, 
and specify hypotheses for searching new markers in different pain 
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groups considering large heterogeneity of pain individuality of every 
pain case.  
Many aspects of pain are much expected in upcoming research from 
the group, like acute/chronic pain conditions; different pain origin 
assessment; phenotype-genotype correlation including imaging 
data; efficacy of treatment with genome altering and its correlation to 
the outcomes; needs for intervention and to unify personalized 
approach to pain case; and preparing evidence-based guidelines.  

 

REVIEWER Melek Sezgin, Prof., MD 
Mersin University Medical Faculty,  
Department of Physical Medicine and Rehabiliation,  
Mersin/ TURKEY 

REVIEW RETURNED 22-May-2016 

 

GENERAL COMMENTS This research's topic is very current and interesting. Purpose and 
method of the study are well-planned.  
The results , statistical data, and the discussion of the study in the 
article I didn't see. 

 

REVIEWER Bijar Ghafouri 
Pain and Rehabilitation Centre.  
Department of Medical and Health Sciences.  
PAINOMICS™ laboratory  
Linköping University  
Linköping, Sweden 

REVIEW RETURNED 11-Jun-2016 

 

GENERAL COMMENTS This is an interesting study. Using omics approach is novel at this 
time and the results will add knowledge to understanding the 
mechanisms in chronic LBP. However, there are a number of 
concerns that should be addressed:  
The study cohort needs to be more carefully characterized for 
possible confounding factors, which have a profound impact on pain. 
The clinical examination is not well described. It is important to know 
if the patients have chronic LBP only or also generalized pain. The 
control group seems not to be healthy pain free subjects as some of 
them are patients with acute LBP. Some comments about why the 
authors include patients with acute LBP are required.  
 
“All the patients and controls undergo blood sampling for omics 
determinations. The samples will then be divided into two tubes 
containing EDTA for genetic and glycomic analyses and into one 
serum tube with clot activator plus gel for the Activomics” I am 
wondering what the authors mean that they take blood samples first 
and then will divide the samples to two tubes? What kind of tube 
they are they using when they take the samples?  
 
The authors give a very detailed description of the analysis method 
for glycomics and have one reference for the method. But the 
description for genetic and activeomics analysis is very brief and 
there are no references supporting the methodology.  
 
The glycomics analysis include only N-glycosylation. There are two 
types of protein glycosylation N-glycosylation and O-glycosylation. 
These have significant differences in terms of their biosynthesis and 
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structure, as well as location within the protein. The authors should 
mention that they are analyzing only N-glycosylation and some 
comments about why they analyze only N-glycans are appreciated. 
Maybe change the title from glycomics to N-glycomics?  
As the authors mention in the introduction investigating of the PTM 
of proteins is a very important and challenging issue. Glycosylation 
of the proteins is one of the common PTM. It is relevant to define 
which glycans are present at each glycosylation site in a 
glycoprotein. For example it is known that if sialic acid is linked to 
either carbon 3 or carbon 6 of galactose, it can lead to structures 
capable of binding to different receptors. In this study the authors will 
investigate only the released N-glycans, it is worth to discuss that 
why there are no interest/attempt to investigate the protein 
glycosylation. It is not clear how the glycomic and activomic analysis 
together will advance the knowledge about the molecular 
mechanisms behind CLBP. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Rostyslav Bubnov  

Institution and Country: Clinical Hospital “Pheophania” of State Affairs Department, Kyiv, Ukraine; 

Zabolotny Institute of Microbiology and Virology, National Academy of Sciences of Ukraine, Kyiv, 

Ukraine  

Competing Interests: None declared  

 

Many thanks for inviting me as a reviewer!  

The manuscript `“OMICS” BIOMARKERS ASSOCIATED WITH CHRONIC LOW BACK PAIN: A 

RETROSPECTIVE CLINICAL STUDY` by Massimo Allegri et al. is very interesting paper dealing with 

very important and almost unstudied topic genomic and pain. Paper is prepared under authorship of 

reputed group conducting `PainOMICS` project and presents study on genetic and OMIC biomarkers 

in a large population sample of CLPB patient.  

Authors performed retrospective observational, multicenter, international clinical study, with a case 

control design, including examination of enormous number of observations as much as a total of 

12000 individuals.  

The Authors applied the advanced OMICS techniques as Glycomics and Activomics analyses for 

patients stratification.  

The results are supported with large (even probably too large) number of recruited patients, 

overloading necessary levels for statistically validated conclusions and providing rigorous 

epidemiologic data for further research.  

The limitation of study were acknowledged (heterogeneity and lack of animal studies) and also the 

fact that current paper is a part of four different trials and was reviewed and funded by EC in FP7.  

For the reason of large scale research, advanced and sophisticated study, ambitious aim of the 

project I would recommend this manuscript for acceptance `as it is`.  

 

Thanks for your comments.  

 

As a minor non-mandatory revision, Authors might be suggested to include prospect of further 

research in order to validation results since patient enrolment is currently active up to September 

2016, and specify hypotheses for searching new markers in different pain groups considering large 

heterogeneity of pain individuality of every pain case.  

We have presented only the protocol and not the results. In the methods session (on page 5), we 

have clarified that we present only the protocol: “We describe the details of the retrospective cohort 

protocol clinical study without providing any preliminary results. Patient enrolment is currently active, 
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up to September 2016”.  

Many aspects of pain are much expected in upcoming research from the group, like acute/chronic 

pain conditions; different pain origin assessment; phenotype-genotype correlation including imaging 

data; efficacy of treatment with genome altering and its correlation to the outcomes; needs for 

intervention and to unify personalized approach to pain case; and preparing evidence-based 

guidelines.  

We have included the following statement at the end of the paper: “With this protocol we would like to 

investigate better biomarkers related to chronic low back pain. The next mandatory step will be to 

evaluate if and how these biomarkers could help to predict patients at higher risk of developing 

chronic pain after an acute episode and how these biomarkers might also be related to predicting 

response to pharmacological/surgical treatment. The same research group is already conducting a 

new prospective study investigating the transition from acute to chronic low back pain and the 

enrollment will be closed in the spring 2017.”  

 

 

Reviewer: 2  

Reviewer Name: Melek Sezgin, Prof., MD  

Institution and Country: Mersin University Medical Faculty, Department of Physical Medicine and 

Rehabiliation, Mersin/ TURKEY  

Competing Interests: No  

 

Dear the Authors,  

This research's topic is very current and interesting. Purpose and method of the study are well-

planned.  

Thanks for your comments.  

The results, statistical data, and the discussion of the study in the article I didn't see.  

Thank you for your comment. Thus far we have not analyzed the results as this article simply 

discusses the protocol and the methods used in order to present the complexity of the study.  

We discussed the statistics on page 9 and 10. We have developed the discussion of the study in the 

“conclusions” chapter.  

 

Reviewer: 3  

Reviewer Name: Bijar Ghafouri  

Institution and Country: Pain and Rehabilitation Centre. Department of Medical and Health Sciences. 

PAINOMICS™ laboratory  

Linköping University, Linköping, Sweden  

Competing Interests: None declared  

 

This is an interesting study. Using omics approach is novel at this time and the results will add 

knowledge to understanding the mechanisms in chronic LBP. However, there are a number of 

concerns that should be addressed:  

 

The study cohort needs to be more carefully characterized for possible confounding factors, which 

have a profound impact on pain.  

The clinical examination is not well described. It is important to know if the patients have chronic LBP 

only or also generalized pain.  

Thanks for Your comments. We absolutely agree with the reviewer that low back pain is really 

complex. All patients were enrolled by Back Pain Clinics. As it is a retrospective study, we could not 

define a unique clinical evaluation of patients, but we have tried to have the same way to categorize 

the pain generator (as stated in the text) according pain clinics daily activity.  

 

The control group seems not to be healthy pain free subjects as some of them are patients with acute 
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LBP. Some comments about why the authors include patients with acute LBP are required.  

Our endpoint is only to evaluate possible biomarker of chronic pain. It is true that we enroll also 

patients with acute low back pain but only for those patients who have not developed chronic pain. In 

these patients pain could be related to acute inflammation and not to a chronic disease such chronic 

pain  

According to the reviewer’s comment, we have added the following phrase in the conclusion 

regarding bias (on page 10). “A possible bias could be related to the fact that some controls have 

acute inflammation with acute low back pain. However, we decided to enroll also these patients as 

controls as the objective of the study is to evaluate new biomarkers for patients chronic low back pain. 

Hence, patients who have not developed chronic pain could be helpful as controls as they could help 

to exclude biomarker only related to acute inflammation and not to a chronic disease such as chronic 

low back pain.  

“All the patients and controls undergo blood sampling for omics determinations. The samples will then 

be divided into two tubes containing EDTA for genetic and glycomic analyses and into one serum 

tube with clot activator plus gel for the Activomics” I am wondering what the authors mean that they 

take blood samples first and then will divide the samples to two tubes? What kind of tube they are 

they using when they take the samples?  

 

Thank you for your comment. We revised the sentence accordingly. The new version (on page 7) is 

“All the patients and controls undergo blood sampling for omics determinations. The samples will be 

collected into two tubes containing EDTA for genetic and glycomic analyses and into one serum tube 

with clot activator plus gel for the Activomics. For genetic analyses, DNA will be isolated from whole 

blood samples using a commercial DNA extraction kit.”  

 

The authors give a very detailed description of the analysis method for glycomics and have one 

reference for the method.  

But the description for genetic and activeomics analysis is very brief and there are no references 

supporting the methodology.  

It is stated clearly in the text that ‘Activomics, is a novel –omic strategy that aims to describe biological 

systems in terms of differential protein post-translational modification (PTM) activities‘ . Unlike the 

maturity of the genomics and glycomics fields, Activomics is a newcomer to the biomarker discovery 

process and whilst it offers tremendous novel scope, little can be cited in advance of the completion of 

this and other ongoing and as yet unpublished clinical studies.  

 

 

Activomics analyses:  

Activomics analyses will be performed on retrospective serum samples from anonymous but well 

characterized patients. Samples are collected, handled and analyzed in a way that minimizes freeze-

thaw cycles and arrayed with the aid of a automatic liquid handler robot (Multiprobe II, Perkin Elmer) 

in 96-well microtitre plates for high throughput screening. For each enzymatic reaction tested, 2 

microliters of serum from patients and healthy controls will be incubated with the appropriate 

Activomics substrate under controlled conditions (time, temperature, optimized buffer conditions, etc.). 

In general, the fluorescent peptides to be used as target substrates are synthesized through the 

addition of an N-terminal carboxyfluorescein (FAM) group via an aminohexanoic acid (Ahx) spacer 

group, i.e. FAM-Ahx-Peptide. High throughput screening is performed using a modification of the 

capillary electrophoretic mobility shift assay on an automated microfluidic platform (EZReader, Perkin 

Elmer, USA). Peptide substrates are generally C-terminally amidated and purified by HPLC to > 90% 

purity (Genscript, Hong Kong). All lyophilized peptides are redissolved in sterile, double distilled water 

at 2 mM concentration and are diluted to 10 µM for screening tests. Assays are performed in the 

appropriate reaction buffer in 384-well format (Corning 3821 BC) using a semi-automated pipettor 

system for reproducibility (Sorensen Multi, precision CV < 5%). Post-translationally modified products 

are separated from unreacted substrate by high voltage microfluidic mobility shift assays using 
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voltage and pressure parameters optimized for each substrate. Product conversion is assessed from 

the respective peak areas obtained from electrophoretic mobility shifts (% product/substrate + 

product). The extent of PTM of each substrate is assessed and compared in a univariate analysis for 

patients with versus those without chronic low back pain.  

 

As suggested by the reviewer we have now added two references supporting genetic analyses and 

we have given a more detailed explanation about the genotyping process, data quality control, 

genotype imputation and planned analyses, on page 7.  

 

Genetic analyses:  

 

GWAS analyses will be performed on DNA samples isolated from whole blood, using genome-wide 

Illumina genotyping technology [36,37]. Briefly, 4µl of 60 ng/µl DNA will be amplified at 37 °C 

overnight, followed by enzymatic fragmentation, alcohol precipitation and DNA resuspension. Whole 

genome amplified DNA will be hybridized to the Illumina HumanCore Bead Chip, including > 240,000 

genome-wide tag SNPs and > 20,000 high-value markers (indels and updated exome-focused 

content). After hybridization, allelic specificity will be conferred by enzymatic base extension. Products 

will be subsequently stained and the intensities of the beads’ fluorescence will be detected by the 

iScan system (Illumina, Inc.) Genotype calling will be performed with the Illumina GenomeStudio 

2011.1 Genotyping Module 1.9.4 software. During quality control genotype data will be filtered by 

sample-wise and variant-wise call rates and by Hardy-Weinberg Eqilibrium p-values. Related 

individuals, individuals with extreme heterozygosity rates, and individuals whose genetics suggest 

non-Caucasian origins will be discarded. A much denser set of markers will be obtained by genotype 

imputation using the Haplotype Reference Consortium (HRC) reference panel. The resulting set of 

markers will contain both genotypes measured on the Illumina chip and genotypes imputed based on 

the very dense HRC reference panel. For each genetic variant a standard association model (linear or 

logistic regression model) will be used to investigate associations between CLBP-related phenotypes 

and genetic markers. The multiple testing problem will be addressed by judging the significance of 

associations using a Bonferroni-corrected, genome-wide significance level corresponding to a 

nominal significance level of 5 %.  

 

The glycomics analysis include only N-glycosylation. There are two types of protein glycosylation N-

glycosylation and O-glycosylation. These have significant differences in terms of their biosynthesis 

and structure, as well as location within the protein. The authors should mention that they are 

analyzing only N-glycosylation and some comments about why they analyze only N-glycans are 

appreciated. Maybe change the title from glycomics to N-glycomics?  

As the authors mention in the introduction investigating of the PTM of proteins is a very important and 

challenging issue. Glycosylation of the proteins is one of the common PTM. It is relevant to define 

which glycans are present at each glycosylation site in a glycoprotein. For example it is known that if 

sialic acid is linked to either carbon 3 or carbon 6 of galactose, it can lead to structures capable of 

binding to different receptors. In this study the authors will investigate only the released N-glycans, it 

is worth to discuss that why there are no interest/attempt to investigate the protein glycosylation.  

 

It is not clear how the glycomic and activomic analysis together will advance the knowledge about the 

molecular mechanisms behind CLBP.  

 

Thank you for the comment.  

We agree that knowing glycan structures is essential. Since we know N-glycan structures presented 

in each chromatographic peak (e.g. sialic acid linkage, antennary arm, core or antenarry fucose, 

number of antennas, bisecting GlcNAc…), we are capable to connect these glycan structures with 

their different biological functions.  

Both glycomic and activomic approaches aim to reveal alterations in proteome complexity that arise 
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from post translational modifications that vary in response to changes in the physiological 

environment, a particularly important avenue to explore in chronic inflammatory diseases. 

Furthermore, exploring disease-related links between glycomic and activomic data within the context 

of a clearly defined genetic and demographic background is a highly original and potentially 

instructive secondary objective of the current study.  

Since aforementioned studies connected mostly N-glycans with chronic inflammation and methods for 

high-throughput glycoprotein analysis are still in development, our glycomic data will be based 

exclusively on released N-glycans. 

VERSION 2 – REVIEW 

REVIEWER Bijar Ghafouri 
Linkoping University  
PAINOMICS® laboratory  
Sweden 

REVIEW RETURNED 04-Aug-2016 

 

GENERAL COMMENTS All my comments have been answered by the authors.  
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