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The genetic reprogramming technology allows generation of
induced pluripotent stem cells (iPSCs) from somatic cells (Taka-
hashi and Yamanaka, 2006) [1]. iPSCs have the ability to self-
renew, and to differentiate into any type of somatic cells, and are
considered as a promising tool for drug development, disease
modeling, and regenerative medicine. The reprogramming factors
(oct4, sox2, klf4, c-myc) can be delivered to the cell nucleus either
by vectors integrating into the genome (lentiviruses, retroviruses)
or by non-integrative methods (e.g., plasmids, Sendai virus, syn-
thetic mRNAs and recombinant proteins). To evaluate the con-
tribution of the reprogramming process isogenic system should be
utilized (Shutova et al., 2016) [2]. Isogenic iPSC lines, obtained in
different ways can serve the ideal system to investigate DNA
methylation changes. The data presented in this article report
methylation profiles for iPSC lines derived from fibroblasts of a
healthy donor and PARK8-associated Parkinson's disease patient
via integrating (lentiviral transfection) and non-integrating (Sen-
dai virus infection) reprogramming using an Illumina 450K
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Methylation BeadChip platform. The data on DNA methylation of
neurons differentiated from iPSC lines are also provided here.

& 2018 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
Specifications Table
ubject area
 Cell biology

ore specific sub-
ject area
Isogenic induced pluripotent stem cells derived from fibroblasts
ype of data
 idat-files, tables with beta-values

ow data was
acquired
Genome methylation data was obtained using the Illumina Human Methy-
lation BeadChip 450K platform
ata format
 Raw data, analyzed data

xperimental
factors
Total DNA was extracted from fibroblasts derived iPSC lines and neurons
differentiated from healthy donor and Parkinson's disease patients
xperimental
features
DNA methylation of iPSCs generated by integrating (lentiviral) and isogenic
iPSCs generated by non-integrating (Sendai virus) methods was analyzed
using Illumina 450K Methylation BeadChip and RnBeads package. DNA
methylation of iPSCs derived neurons was also analyzed.
ata source
location
Vavilov Institute of General Genetics of the Russian Academy of Sciences or
Moscow Russia
ata accessibility
 Microarray data has been deposited into the NCBI GEO database (Accession
number GSE105093), https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc¼GSE105093
Value of the data

● For the first time, data on DNA methylation of isogenic iPSCs obtained by integrating and non-
integrating methods are reported.

● There is little data on genome-wide studies of isogenic iPSС lines. DNA methylation data of isogenic
iPSCs lines, obtained by lentiviruses and Sendai virus, allow comparison of the results obtained by
different reprogramming methods, including data on rare diseased iPSCs, and to combine them into
large data sets.

● Epigenome-wide analysis of iPSCs often require comparison of the lines, not only with different
genetic backgrounds, but also obtained in various ways. Our data will allow understanding, whe-
ther the way of reprogramming makes significant changes in the DNA methylation landscape.
1. Data

The data presented here originates from four iPSC lines of a healthy donor generated via integrating
(IPSRG2L, IPSRG6L) and isogenic cell lines generated by non-integrating (IPSRG4S, IPSRG10S) methods
at different passages [1,2]. Two iPSC lines from the same Parkinson's disease (PD) patient with the
PARK8 gene mutation were obtained by integrating (IPSPDL2.15L) and non-integrating (IPSPDL2.9S)
methods and used at passage 15. Three neuronal populations enriched with tyrosine hydroxylase-
positive (TH-positive) neurons differentiated from the iPSCs obtained via integrating method from a
healthy donor (IPSRG2L) and two PD patients with the PARK8 gene mutation (IPSPDL1.6L and
IPSPDL2.15L) were chosen for DNA methylation analysis. Cell lines are summarized in Table 1.

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc&equal;GSE105093
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc&equal;GSE105093
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc&equal;GSE105093
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc&equal;GSE105093
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc&equal;GSE105093


Fig. 1. A - Spearman correlation analysis of the whole-genome DNA methylation in iPSC lines obtained by integrating and non-
integrating methods and their differentiated derivatives. _pXX corresponds to passage number. _DN corresponds to neurons
differentiated from the iPSCs. B - Hierarchical cluster analysis data using normalized beta-values.

Table 1
Description of the cell lines used in the study.

Sample
Name_Passage

Donor Disease
status

Cell type iPSCs reprogram-
ming method

IPSRG2L_DN D1 Healthy Differentiated neurons –

IPSPDL2.15L_DN P1 PD Differentiated neurons –

IPSPDL1.6L_DN P2 PD Differentiated neurons –

IPSRG6L_p15 D1 Healthy iPSCs Lentiviral
IPSRG6L_p27 D1 Healthy iPSCs Lentiviral
IPSRG2L_p10 D1 Healthy iPSCs Lentiviral
IPSRG2L_p26 D1 Healthy iPSCs Lentiviral
IPSRG4S_p11 D1 Healthy iPSCs Sendai virus
IPSRG4S_p25 D1 Healthy iPSCs Sendai virus
IPSRG10S_p10 D1 Healthy iPSCs Sendai virus
IPSPDL2.15L_p15 P1 PD iPSCs Lentiviral
IPSPDL2.9S_p15 P1 PD iPSCs Sendai virus
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Genomic DNA was isolated from iPSCs and differentiated neurons, converted with sodium bisul-
fite, and applied onto a chip according to the manufacturer's instructions. Data from the Infinium
Human Methylation BeadChip 450K chip for 12 samples were deposited into the NCBI GEO database
under the accession number GSE105093. Raw data with signal intensities of methylated and non-
methylated samples were processed using the RnBeads package [3].
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Correlation analysis of the data on genome wide methylation of non-differentiated iPSC lines
obtained from two different donors by two methods and their differentiated derivatives (TH-positive
neurons) showed that correlation between differentiated neurons and their parent iPSCs was the
least. iPSC lines grouped into two clusters according to the donor of parental fibroblasts but not
reprogramming method (Fig. 1).
2. Experimental design, materials, and methods

2.1. iPSCs generation

Generation of integration free iPSC lines was described in Ref. [4], integrational iPSCs were gen-
erated as described in Ref. [5,6].

2.2. Differentiation of dopaminergic neurons from iPSCs

iPSCs were grown in the medium for neuronal differentiation (DMEM/F12 medium supplemented
with 2% KO SR, 1% nonessential amino acids, 2mM L-glutamine, 50 units/ ml penicillin, 50 µg/ml
streptomycin, 0.1mM beta-mercaptoethanol 80 ng/mL Noggin, 10 µM SB431542, 2 µM dorsomorphin,)
for 14 days. Then, cells were cultured for 24 more days in maturation Neurobasal Medium (Invitro-
gen) containing B27 supplement (Invitrogen) 2mM L-glutamine, 10 ng/ml BDNF, and 10 ng/ml GDNF
(all from PeproTech).

2.3. Methylation data profiling

To isolate DNA, iPSCs and neurons differentiated thereof enriched with TH-positive cells (day 38 of
differentiation) were used. Both cell types were removed from the support with 0.05% trypsin
solution. Trypsin was inactivated with two volumes of DMEM supplemented with 10% FBS and cells
were centrifuged at 300 g for 5min. Cell pellet was washed with PBS and centrifuged under the same
conditions. DNA from the cells was isolated by phenol–chloroform extraction. The isolated DNA was
subjected to bisulfite conversion, hybridization, and scanning on an iScan.

2.4. Methylation data analysis

To analyze the Illumina BeadChip 450K platform data, the RnBeads package was used [3]. To filter
the correctly determined methylation values, the Greedycut algorithm [3] was applied to raw data.
Background normalization and correction between chemical probes of different types was performed
using the methylumi.noob [7] and BMIQ [8] algorithms.
Acknowledgements

This work was supported by the Russian Science Foundation (project no. 14-15-00930), FASO intra-
mural research funding IV-53, and Ministry of Science and Education (project RFMEFI60417X0184).

We would like to show our gratitude to the Maria Shutova for sharing their pearls of wisdom with
us during the course of this research.
Transparency document. Supporting information

Supplementary data associated with this article can be found in the online version at http://dx.doi.
org/10.1016/j.dib.2018.01.061.

http://dx.doi.org/10.1016/j.dib.2018.01.061
http://dx.doi.org/10.1016/j.dib.2018.01.061


R. Sultanov et al. / Data in Brief 17 (2018) 662–666666
References

[1] K. Takahashi, S. Yamanaka, Induction of pluripotent stem cells from mouse embryonic and adult fibroblast cultures by
defined factors, Cell 126 (2006) 663–676.

[2] M.V. Shutova, A.V. Surdina, D.S. Ischenko, V.A. Naumov, A.N. Bogomazova, E.M. Vassina, D.G. Alekseev, M.A. Lagarkova, S.
L. Kiselev, An integrative analysis of reprogramming in human isogenic system identified a clone selection criterion, Cell
Cycle 15 (2016) 986–997.

[3] Y. Assenov, F. Müller, P. Lutsik, J. Walter, T. Lengauer, C. Bock, Comprehensive analysis of DNA methylation data with
RnBeads, Nat. Methods 11 (2014) 1138–1140.

[4] S. Holmqvist, Š. Lehtonen, M. Chumarina, K.A. Puttonen, C. Azevedo, O. Lebedeva, M. Ruponen, M. Oksanen, M. Djelloul,
A. Collin, S. Goldwurm, M. Meyer, M. Lagarkova, S. Kiselev, J. Koistinaho, L. Roybon, Creation of a library of induced plur-
ipotent stem cells from Parkinsonian patients, NPJ Park. Dis. 2 (2016) 16009.

[5] O.S. Lebedeva, M.A. Lagar’kova, S.L. Kiselev, I.V. Mukhina, M.V. Vedunova, O.V. Usova, A.V. Stavrovskaya, N.G. Yamshchikova,
E. Yu. Fedotova, I.A. Grivennikov, L.G. Khaspekov, S.N. Illarioshkin, The morphofunctional properties of induced pluripotent
stem cells derived from human skin fibroblasts and differentiated to dopaminergic neurons, Neurochem. J. 7 (2013)
207–214.

[6] I.V. Chestkov, E.A. Vasilieva, S.N. Illarioshkin, M.A. Lagarkova, S.L. Kiselev, Patient-specific induced pluripotent stem cells for
SOD1-associated amyotrophic lateral sclerosis pathogenesis studies, Acta Nat. 6 (2014) 54–60.

[7] T.J. Triche Jr, D.J. Weisenberger, D. Van Den Berg, P.W. Laird, K.D. Siegmund, Low-level processing of Illumina Infinium DNA
Methylation BeadArrays, Nucleic Acids Res. 41 (2013) e90.

[8] A.E. Teschendorff, F. Marabita, M. Lechner, T. Bartlett, J. Tegner, D. Gomez-Cabrero, S. Beck, A beta-mixture quantile nor-
malization method for correcting probe design bias in Illumina Infinium 450 k DNA methylation data, Bioinformatics 29
(2013) 189–196.

http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref1
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref1
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref1
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref2
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref2
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref2
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref2
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref3
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref3
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref3
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref4
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref4
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref4
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref5
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref5
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref5
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref5
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref5
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref6
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref6
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref6
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref7
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref7
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref8
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref8
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref8
http://refhub.elsevier.com/S2352-3409(18)30064-7/sbref8

	Methylation profile of induced pluripotent stem cells generated by integration and integration-free approaches
	Data
	Experimental design, materials, and methods
	iPSCs generation
	Differentiation of dopaminergic neurons from iPSCs
	Methylation data profiling
	Methylation data analysis

	Acknowledgements
	Supporting information
	References




