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a b s t r a c t 

In this article, we present data on the proteome of hu- 

man neuroblastoma cells stably overexpressing Neuroglobin 

(NGB). The neuroprotective role of NGB is clearly established, 

nevertheless the related mechanistic processes, which are de- 

pendent on NGB overexpression, are not known. To address 

this question, we performed shotgun label-free quantifica- 

tion (LFQ) proteomics using an SH-SY5Y cell model of neu- 

roblastoma that overexpresses an NGB-FLAG construct, and 

wild type cells transfected with an empty vector as con- 

trol (CTRL). The proteomes from six biological samples per 

condition were digested using the S-Trap sample prepara- 

tion followed by LC-MS/MS analysis with a LTQ-Orbitrap XL 

mass spectrometer. The quantitative analysis was performed 

using the LFQ algorithm of MaxQuant, leading to 1654 cor- 

rectly quantified proteins over 2580 identified proteins. Fi- 

nally, the statistic comparison of the two analyzed groups 

within Perseus platform identified 178 differential proteins 

(107 up- and 71 down-regulated). In addition, multivariate 

statistical analysis was carried out using MetaboAnalyst 5.0 
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software. MS proteomics data are available via ProteomeX- 

change with the dataset identifier PXD029012. 

© 2022 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

S

V

 

 

 

1

 

p  

t  

c  

l  

s  

(  

M  
pecifications Table 

Subject Omics: Proteomics 

Biochemistry 

Specific subject area Dataset of the differential proteome of Neuroglobin-overexpressing 

neuroblastoma SH-SY5Y cells 

Type of data Figures 

Table 

How the data were acquired The data were acquired via liquid chromatography-tandem mass 

spectrometry (LC-MS/MS): EASY-nLC + LTQ-Orbitrap XL 

Data format Analyzed 

Filtered 

Raw 

Description of data collection The overexpression of Neuroglobin in the form of a FLAG-tagged 

protein (NGB-FLAG) was repeatedly tested over the time to confirm its 

stability. NGB-FLAG and CTRL cells (six replicates per condition) were 

analyzed by LC-MS/MS using MaxQuant, Perseus, and MetaboAnalyst 

platforms for statistical and comparative analysis. Raw LC-MS/MS files 

were made publicly available within the ProteomeXchange Consortium. 

Data source location CEINGE–Biotecnologie Avanzate s.c.ar.l., Naples, Italy 

Data accessibility The raw mass spectrometry proteomics data have been deposited to 

the ProteomeXchange Consortium via the PRIDE partner repository 

with the dataset identifier PXD029012 (available at 

https://www.ebi.ac.uk/pride/archive/projects/PXD029012 ) 

Related research article V. Manganelli, I. Salvatori, M. Costanzo, A. Capozzi, D. Caissutti, M. 

Caterino, C. Valle, A. Ferri, M. Sorice, M. Ruoppolo, T. Garofalo, R. 

Misasi, Overexpression of Neuroglobin Promotes Energy Metabolism 

and Autophagy Induction in Human Neuroblastoma SH-SY5Y Cells, 

Cells. 10 (2021) 3394. https://doi.org/10.3390/cells10123394 

alue of the Data 

• This work provides the first documentation of the proteome of neuroblastoma cells when

Neuroglobin (NGB) expression is up-regulated. 

• The proteome dataset highlights the quantitative differences of significant up- or down-

regulated proteins as direct effect of NGB overexpression. 

• The scientist interested in NGB-based research or in neurodegenerative disorders may find

these data a valuable resource for their studies. 

. Data Description 

In this study, we used a shotgun label-free proteomic approach to investigate the differential

rotein expression profiles of neuroblastoma SH-SY5Y cells overexpressing the NGB-FLAG pro-

ein [1] . In parallel, wild type cells transfected with an empty vector were employed as control

ells (CTRL). The proteomes of these cells were digested using S-Trap columns and analyzed by

iquid chromatography-tandem mass spectrometry (LC-MS/MS) using a LTQ-Orbitrap XL mass

pectrometer. The raw LC-MS/MS runs were elaborated with MaxQuant according to the LFQ

Labe-Free Quantification) approach, while data analysis was carried out adopting Perseus and

etaboAnalyst platforms. The LFQ analysis revealed a total of 2580 identified proteins, of which

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.ebi.ac.uk/pride/archive/projects/PXD029012
https://doi.org/10.3390/cells10123394
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Fig. 1. Eulero-Venn diagram illustrating with different colours the qualitative results of the proteomic analysis in the 

NGB-FLAG-overexpressing SH-SY5Y cells. Blue section includes the number of total identified proteins, the pink area 

contains the number of quantified proteins, while the green one the significant differentially abundant proteins obtained 

after statistical analysis of NGB-FLAG versus CTRL samples. 

Fig. 2. Profile plots showing the trend of abundance of the proteins identified in the LFQ experiment, with focus on 

NGB (A) in the total proteome and (B) taken alone. 

 

 

 

 

 

 

 

 

 

 

1654 correctly quantified. Of these, 178 proteins were selected as differentially regulated (107 up

and 71 down) between NGB-FLAG and CTRL samples ( Fig. 1 ). Supplementary Table S1 con-

tains the list of the 178 differential proteins characterizing the proteome of NGB-overexpressing

SH-SY5Y cells. This list includes for each protein: UniProt ID, Gene name, and Difference value.

Supplementary Table S2 contains all the details relative to protein identification and quantifi-

cation as generated from MaxQuant and Perseus elaborations. Then, the proteomic dataset was

explored to check the trend of NGB levels within the two compared cell populations, being NGB

protein the experimental internal control of our proteomic analysis. The profile plots showed in

Fig. 2 highlight the trend of abundance (LFQ intensity) of NGB among the replicates. Finally, both

Perseus and MetaboAnalyst software were used to generate heatmaps in order to visualize the
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Fig. 3. Heatmaps of LFQ protein intensities to show the separation of the two analyzed groups (NGB-FLAG versus CTRL) 

using (A) MetaboAnalyst 5.0 and (B) Perseus. 
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istribution of protein abundances within the replicates. As shown in Fig. 3 , both the heatmaps

ere built to have double confirmation of a clear separation of the two analyzed groups. 

. Experimental Design, Materials and Methods 

.1. Cell samples preparation and LC-MS/MS analysis 

The proteomes of six biological replicates from both the experimental conditions (NGB-FLAG

nd CTRL) were extracted and digested with trypsin using S-Trap digestion protocol [2] , and

nalyzed by LC-MS/MS, using a LTQ-Orbitrap XL mass spectrometer coupled with a EASY-nLC

ystem (Thermo Scientific, Bremen, Germany) [3] . In more detail, the cells were lysed in RIPA

uffer (Sigma-Aldrich, St. Louis, MO, USA) and mechanical homogenization of the samples was

btained with the TissueLyser II homogenizer (Qiagen, Duesseldorf, Germany). After, the protein

ysates were incubated with 1% Benzonase (E8263–5KU, Sigma-Aldrich, St. Louis, MO, USA) in

 mM MgCl 2 at 37 °C for 30 min to degrade nucleic acids, and then centrifuged at 18,0 0 0 rpm

or 30 min at 4 °C to clarify the samples. Proteome hydrolysis was performed onto S-Trap micro

pin filters (Protifi, Huntington, NY, USA), using trypsin (Promega, Madison, WI, USA) at 47 °C
or four hours, in a ratio 1:25 per 50 μg of protein extracts. Eluted peptides were vacuum-

ried, resuspended in 0.2% formic acid, and the volume corresponding to 750 ng of sample was
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injected onto the LC system. Samples were concentrated and desalted onto a C18 trapping col-

umn (2 cm × 100 μm ID, 5 μm) and then fractionated onto a C18 capillary reverse-phase column

(20 cm × 75 μm ID, 5 μm) working at the flow rate of 250 nL/min, using chromatography sol-

vent A (0.1% formic acid in water) and solvent B (80% ACN, 0.08% formic acid). The gradient used

was: 5% to 40% B (180 min), 40% to 80% (5 min), 80% (5 min), 5% (20 min). The LTQ-Orbitrap

XL mass spectrometer equipped with an ESI (Electrospray Ionization) ion source was used for

MS/MS analysis setting a Data-Dependent Acquisition (DDA) method. MS analysis was performed

on a 40 0–180 0 m/z mass range for the precursor ions with a resolution set to 30,0 0 0. For the

MS/MS analysis, the five most abundant ions in each MS scan were selected and fragmented us-

ing a Collision-Induced Dissociation (CID) fragmentation, applying a dynamic exclusion window

of 40 s. One blank after each sample was run for preventing sample carryover. The LC-MS/MS

raw files were deposited to ProteomeXchange via the PRIDE partner repository with the dataset

identifier PXD029012 [4 , 5] . 

2.2. Proteomic data analysis 

The LC-MS/MS raw files were elaborated with MaxQuant (version 1.6.17.0) for the processes

of protein identification and quantification, according to the LFQ algorithm [6 , 7] . The runs were

analyzed with the Andromeda search engine against the freely available reference proteome of

Homo sapiens (Organism ID:9606; Proteome ID: UP0 0 0 0 05640; total proteins: 79,038) down-

loaded from the UniProtKB database (January 2021). The precursor and the fragment mass toler-

ance allowed was set to 4.5 and 20 ppm, respectively. The minimum peptide length was set to

seven amino acids and trypsin was selected as proteolytic enzyme, allowing up to two missed

cleavage sites. Carbamidomethylation (Cys) was set as fixed modification, while oxidation (Met)

and N-term acetylation were the variable modifications. The false discovery rate (FDR) at both

the protein and peptide level was set to 1%. In this analysis, the match between runs option was

selected. According to the MaxLFQ algorithm, proteins were quantified on the basis of the ex-

tracted ion currents (XIC) of precursor ion peptides. Then, the results of this analysis were first

imported onto Perseus (version 1.6.14.0) and, then, onto MetaboAnalyst 5.0 for univariate and

multivariate statistical data analysis, and data visualization [8–10] . Within Perseus, the initial

proteomic dataset was filtered removing proteins only identified by site, potential contaminants,

and reverse hits. Further filtering of the dataset was carried out considering for each protein a

number of valid LFQ values equal to or higher than the 50% in all the replicates [11] . LFQ inten-

sities were log 2 -transformed, and missing values imputed using random numbers from an ideal

gaussian distribution (width = 0.5; down shift = 1.8). Finally, the comparison between the NGB-

FLAG and CTRL conditions was carried out selecting significant proteins with values of S0 = 0.5

and Student’s t-test with FDR = 0.01. The differential abundance (Difference) was calculated as

difference of the average log 2 protein LFQ intensities of NGB-FLAG and CTRL samples. A profile

plot analysis was performed to individuate the trend of the identified proteins throughout the

replicates, with a particular focus on NGB, whose trend was highlighted with a red line [12] .

The heatmap produced using Perseus was generated after Z-score normalization of the protein

dataset, and minimum and maximum intensity values were represented by default green and

red colours, respectively. On the other hand, for the analysis performed with MetaboAnalyst the

dataset underwent no further normalization or transformation, but data were Pareto-scaled. The

heatmap generated was represented with default blue and red colours, indicating the minimum

and the maximum intensity range, respectively [13] . 
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