
Data in brief 26 (2019) 104519
Contents lists available at ScienceDirect

Data in brief

journal homepage: www.elsevier .com/locate/dib
Data Article
Data on the mechanobiological differences in the
transcriptomes of human fetal and adult dermal
fibroblasts in response to extracellular matrix
rigidity

Mitchell J. Leih a, Marisol A. Ramirez b, Rachel J. Jerrell a,
Aron Parekh a, c, d, *

a Department of Otolaryngology, Vanderbilt University Medical Center, USA
b Department of Biostatistics, Vanderbilt University Medical Center, USA
c Vanderbilt-Ingram Cancer Center, Vanderbilt University Medical Center, USA
d Department of Biomedical Engineering, Vanderbilt University, USA
a r t i c l e i n f o

Article history:
Received 5 August 2019
Accepted 6 September 2019
Available online 18 September 2019

Keywords:
Wound healing
Fetal fibroblast
Rigidity
Myofibroblast
* Corresponding author. Department of Otolaryn
E-mail address: aron.parekh@vumc.org (A. Pare

https://doi.org/10.1016/j.dib.2019.104519
2352-3409/© 2019 The Author(s). Published by Else
creativecommons.org/licenses/by-nc-nd/4.0/).
a b s t r a c t

Fetal skin is known to proceed through the wound healing process
without the formation of scar tissue but rather via regeneration.
Fetal dermal fibroblasts have emerged as a significant driving force
in this regenerative response due to their unique phenotypic
characteristics including our recent finding of an attenuated con-
tractile response to extracellular matrix (ECM) rigidity that nor-
mally contributes to myofibroblast differentiation and scar
formation. We provide data here that these mechanobiological
differences in fetal dermal fibroblasts also extend to their genetic
profile in which we found 353 differentially expressed genes when
compared to adult dermal fibroblasts. These data are related to the
research article entitled “The altered mechanical phenotype of
fetal fibroblasts hinders myofibroblast differentiation” [1].
© 2019 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/).
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Specifications Table

Subject Cell biology, dermatology
Specific subject area Mechanobiology of wound healing
Type of data Table

Figure
How data were acquired High-throughput sequencing performed by the Vanderbilt Technologies for Advanced

Genomics (VANTAGE) using an Illumina NovaSeq6000.
Data format Raw

Analyzed
Parameters for data collection One strain of human adult and fetal dermal fibroblasts each used in duplicate plated

overnight on fibronectin-conjugated polyacrylamide gels with mechanical properties
that correspond to late-stage granulation tissue.

Description of data collection Total RNA was extracted from the samples and library preparation and sequencing were
performed by VANTAGE. Data analyses were performed in collaboration with the
Vanderbilt Technologies for Advanced Genomics Analysis and Research Design
(VANGARD).

Data source location Vanderbilt University Medical Center
Nashville, Tennessee
United States of America
36.141739, -86.802132

Data accessibility With the article
Related research article Rachel J. Jerrell, Mitchell J. Leih, Aron Parekh

The altered mechanical phenotype of fetal fibroblasts hinders myofibroblast
differentiation
Wound Repair and Regeneration
10.1111/wrr.12677

Value of the Data
� The data here reveal the differences in gene expression between human adult and fetal dermal fibroblasts in response to

ECM rigidity which contributes to myofibroblast differentiation.
� The data may be of interest to researchers studying tissue repair and regeneration and the role of fibroblasts in adult and

fetal wound healing.
� The data may provide the basis for future studies to uncover new mechanisms that limit myofibroblast differentiation in

fetal fibroblasts that may be targeted in adult fibroblasts to inhibit this process and reduce scarring.
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1. Data

Fetal dermal fibroblasts are characterized by a unique contractile phenotype that limits their
biomechanical response to ECM rigidity and limits myofibroblast differentiation [1,2]. These results
suggest that fetal dermal fibroblasts are defined by a unique genetic signature that promotes regen-
eration over scarring in fetal skin [2,3]. Therefore, RNA sequencing was performed on human fetal and
adult dermal fibroblasts that had been seeded on rigid PAAs with mechanical properties that mimic
late-stage granulation tissue to determine whether fetal fibroblasts were characterized by differences
in gene expression. We identified a total of 353 genes of significance (FDR adjusted p-value < 0.05 and
fold change > 2), 201 of which were upregulated and 152 were downregulated in fetal dermal fibro-
blasts (Fig. 1 and Table 1; full gene list can be found in Supplemental Table 1). Using WebGestalt and
gene ontology (GO) analyses, the differentially expressed genes were organized into 124 known bio-
logical processes (Supplemental Table 2). Among the top 10 most significant groupings, several cate-
gories had complete overlap in the genes present in their lists. Processes that contained completely
redundant gene lists were removed to bring a more diverse gene portfolio to the foreground (Fig. 2).
The genes represented in this filtered list number 103 with 67 being upregulated and 35 down-
regulated in fetal dermal fibroblasts. Several categories represent known differences in fetal dermal
fibroblasts such as ECM formation, cell adhesion, and responses to TGF-b1 as well as myofibroblast
differentiation while others have not been previously reported such as genes involved in nervous
system development and the formation of ion channels (CACNA1H, NDNF, GPM6B, CACNA1G,
OLFML2A, PENK, MAF, TNC, KCNMA1, ADRA2C).



Fig. 1. Volcano plot showing the distribution of differentially regulated genes (FDR adjusted p-value < 0.05 and fold change > 2)
between adult and fetal dermal fibroblasts where the points shown in blue are underexpressed and those in red are overexpressed
in fetal fibroblasts.
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2. Experimental design, materials, and methods

2.1. Cell culture

Primary human adult and fetal dermal fibroblasts (lots 12925 and 10111, respectively, from Scien-
cell) were cultured in Dulbecco's modified Eagle's medium supplemented with 10% fetal bovine serum
and used prior to passage 5 as previously described [1].

2.2. Rigid PAA

Fibronectin-conjugated rigid PAAs were synthesized and cast in activated 60 mm glass Petri dish
lids in duplicate as previously described [1,4]. Briefly, these substrates were composed of a 12%/0.6%
ratio of acrylamide/BIS-acrylamide, 0.1% N-hydroxysuccinimide ester, and 230 mg/ml of fibronectin
yielding an elastic modulus of 22,692 Pa which mimics late-stage granulation tissue [1,5].

2.3. RNA isolation

Total RNA was harvested from trypsinized fibroblasts after overnight incubation using the RNeasy
Mini Kit (Qiagen) as per the manufacturer's instructions.

2.4. RNA-seq

DNase-treated total RNA quality was assessed using the 2100 Bioanalyzer (Agilent). Samples with a
RNA integrity number greater than 7 were subjected to polyA (mRNA) enriched library prep using
stranded mRNA sample kits with dual indexed adaptors (New England BioLabs). Library quality was
assessed using the 2100 Bioanalyzer (Agilent) and libraries were quantitated using KAPA Library
Quantification Kits (KAPA Biosystems). Pooled libraries were subjected to 150 bp paired-end
sequencing according to the manufacturer's protocol (Illumina NovaSeq6000). Bcl2fastq2 Conversion
Software (Illumina) was used to generate de-multiplexed Fastq files.



Table 1
The 353 genes that were differentially expressed between adult and fetal dermal fibroblasts and organized based on p-values from duplicate samples.

Feature_
gene_
biotype

Feature_
gene_
name

Adult_
fib1

Adult_
fib2

Fetal_fib1 Fetal_
fib2

baseMean log2FoldChange lfcSE stat pvalue padj FoldChange

ENSG00000130600 processed_
transcript

H19 580 686 34753 12062 11939.9025046067 5.40744546221042 0.272053474734391 19.8764065318032 6.51E-88 1.10E-83 42.4427273846125

ENSG00000167244 protein_
coding

IGF2 35 26 4368 1661 1535.92396156943 6.84420217334409 0.368587300941476 18.5687411255409 5.75E-77 4.86E-73 114.897386604058

ENSG00000115461 protein_
coding

IGFBP5 355 426 4519 3423 2409.42790509528 3.7230106856081 0.305503850518108 12.1864607575132 3.67E-34 2.07E-30 13.2049843411863

ENSG00000157766 protein_
coding

ACAN 344 246 4730 2044 1872.7960882111 3.76574976156969 0.310558907503858 12.1257180862633 7.72E-34 3.26E-30 13.6020270567562

ENSG00000115457 protein_
coding

IGFBP2 45 49 1844 628 634.679420559682 4.91239869939689 0.421551745869203 11.6531333283129 2.21E-31 7.48E-28 30.1147567253153

ENSG00000147257 protein_

coding

GPC3 1 4 1421 495 478.751483277584 8.78289480334661 0.785712131870135 11.1782603921894 5.21E-29 1.47E-25 440.468428169782

ENSG00000187134 protein_
coding

AKR1C1 15945 17452 3330 1696 8580.87994956873 �2.44880780180127 0.23520035709285 �10.4115819893699 2.20E-25 5.30E-22 0.183162008844232

ENSG00000138829 protein_
coding

FBN2 2320 2599 14217 7383 6794.80101198621 2.42257907893781 0.239688059969616 10.1072163513064 5.13E-24 1.08E-20 5.36128592800274

ENSG00000065320 protein_
coding

NTN1 57 107 1683 783 678.000133841349 4.17522919447282 0.418192011176857 9.98400037036357 1.79E-23 3.36E-20 18.0663003608169

ENSG00000145423 protein_
coding

SFRP2 277 398 5540 1540 1856.74752694247 3.54632723226002 0.360257500889282 9.84386785425992 7.29E-23 1.23E-19 11.6829057027865

ENSG00000182870 protein_
coding

GALNT9 22 44 915 518 399.572582915745 4.7500403932568 0.501125505553367 9.47874402842773 2.57E-21 3.96E-18 26.9094387007394

ENSG00000143061 protein_
coding

IGSF3 53 57 1286 433 450.340358497523 4.15936559376057 0.457625136837542 9.08902343630909 9.99E-20 1.41E-16 17.8687349392357

ENSG00000175084 protein_
coding

DES 7 8 850 195 249.570464658704 6.24309876385249 0.696866823813241 8.95881185689164 3.28E-19 4.27E-16 75.746050629168

ENSG00000186417 protein_
coding

GLDN 533 660 10 0 260.97963868153 �6.75964375842138 0.764198112772096 �8.84540755263196 9.12E-19 1.10E-15 0.009228783729772

ENSG00000106484 protein_
coding

MEST 59 38 1303 370 426.393183802598 4.26582743309214 0.502333368998755 8.49202481132148 2.03E-17 2.29E-14 19.237206800382

ENSG00000151632 protein_
coding

AKR1C2 3253 3570 707 374 1769.1297758965 �2.36618279566862 0.285082205358044 �8.30000172300077 1.04E-16 1.10E-13 0.19395813668136

ENSG00000113296 protein_
coding

THBS4 17 5 432 303 209.473145771093 5.41625683809279 0.700434386024764 7.73271122343399 1.05E-14 1.05E-11 42.7027429771673

ENSG00000132386 protein_
coding

SERPINF1 3798 3818 1007 460 2035.40934737493 �2.1169510742622 0.278346130835184 �7.60546255092623 2.84E-14 2.67E-11 0.2305335973709

ENSG00000230202 pseudogene RP11-
632C17__A.1

384 382 2281 1105 1054.17798112034 2.41580200628447 0.319398197210847 7.56360564142353 3.92E-14 3.49E-11 5.33616030029701

ENSG00000106819 protein_
coding

ASPN 22 17 485 251 203.501087440402 4.52400166249946 0.612268015579165 7.38892371867581 1.48E-13 1.25E-10 23.007011037822

ENSG00000182752 protein_
coding

PAPPA 2447 1592 8840 5382 4747.78573471342 2.13885853572378 0.289868498252942 7.37872017350911 1.60E-13 1.29E-10 4.40413452132315

ENSG00000176887 protein_
coding

SOX11 1 5 272 232 146.241147246419 6.79776221580786 0.927534253572193 7.32885302039012 2.32E-13 1.78E-10 111.257764737514

ENSG00000184674 protein_
coding

GSTT1 0 0 429 286 197.449531495011 11.2698050730994 1.56698087898104 7.19205015470759 6.38E-13 4.69E-10 2469.1607927716
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Fig. 2. The top ten statistically significant GO: Biological Processes identified between adult and fetal dermal fibroblasts (expressed
as the -log (p-values)). Categories that were originally found to contain genes that were redundant (Extracellular Structure Orga-
nization, Positive Regulation of Cell-Substrate Adhesion, and Female Pregnancy) and overlapped with other categories (ECM For-
mation/Organization, Regulation of Cell-Substrate Adhesion, and Multicellular Organism Process) were excluded to provide a more
diverse representation of different biological domains.
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2.5. Transcriptome analysis

RNA reads were aligned to the human genome hg19 using STAR and quantified by featureCounts
[6,7]. Alignment quality was checked by RSeQC [8]. DESeq2 was used to detect differential expression
between fetal and adult dermal fibroblasts [9]. Functional enrichment analysis were performed using
WebGestalt and GSEA to identify enriched pathways to provide insight into the biological differences
[10,11].
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.dib.2019.104519.

References

[1] R.J. Jerrell, M.J. Leih, A. Parekh, The altered mechanical phenotype of fetal fibroblasts hinders myofibroblast differentiation,
Wound Repair Regen. 27 (1) (2019) 29e38.

[2] A. Parekh, P.A. Hebda, The contractile phenotype of dermal fetal fibroblasts in scarless wound healing, Curr. Pathobiol. Rep.
5 (3) (2017) 271e277.

https://doi.org/10.1016/j.dib.2019.104519
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref1
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref1
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref1
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref2
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref2
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref2


M.J. Leih et al. / Data in brief 26 (2019) 10451920
[3] T.A. Wilgus, Regenerative healing in fetal skin: a review of the literature, OstomyWound Manag. 53 (6) (2007) 16e31, quiz
32-3.

[4] A. Parekh, N.S. Ruppender, K.M. Branch, M.K. Sewell-Loftin, J. Lin, P.D. Boyer, J.E. Candiello, W.D. Merryman, S.A. Guelcher,
A.M. Weaver, Sensing and modulation of invadopodia across a wide range of rigidities, Biophys. J. 100 (3) (2011) 573e582.

[5] B. Hinz, The myofibroblast: paradigm for a mechanically active cell, J. Biomech. 43 (1) (2010) 146e155.
[6] A. Dobin, C.A. Davis, F. Schlesinger, J. Drenkow, C. Zaleski, S. Jha, P. Batut, M. Chaisson, T.R. Gingeras, STAR: ultrafast

universal RNA-seq aligner, Bioinformatics 29 (1) (2013) 15e21.
[7] Y. Liao, G.K. Smyth, W. Shi, featureCounts: an efficient general purpose program for assigning sequence reads to genomic

features, Bioinformatics 30 (7) (2014) 923e930.
[8] L. Wang, S. Wang, W. Li, RSeQC: quality control of RNA-seq experiments, Bioinformatics 28 (16) (2012) 2184e2185.
[9] M.I. Love, W. Huber, S. Anders, Moderated estimation of fold change and dispersion for RNA-seq data with DESeq2,

Genome Biol. 15 (12) (2014) 550.
[10] J. Wang, S. Vasaikar, Z. Shi, M. Greer, B. Zhang, WebGestalt 2017: a more comprehensive, powerful, flexible and interactive

gene set enrichment analysis toolkit, Nucleic Acids Res. 45 (W1) (2017) W130eW137.
[11] A. Subramanian, P. Tamayo, V.K. Mootha, S. Mukherjee, B.L. Ebert, M.A. Gillette, A. Paulovich, S.L. Pomeroy, T.R. Golub, E.S.

Lander, J.P. Mesirov, Gene set enrichment analysis: a knowledge-based approach for interpreting genome-wide expression
profiles, Proc. Natl. Acad. Sci. U. S. A 102 (43) (2005) 15545e15550.

http://refhub.elsevier.com/S2352-3409(19)30874-1/sref3
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref3
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref3
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref4
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref4
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref4
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref5
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref5
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref6
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref6
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref6
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref7
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref7
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref7
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref8
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref8
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref9
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref9
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref10
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref10
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref10
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref11
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref11
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref11
http://refhub.elsevier.com/S2352-3409(19)30874-1/sref11

	Data on the mechanobiological differences in the transcriptomes of human fetal and adult dermal fibroblasts in response to  ...
	1. Data
	2. Experimental design, materials, and methods
	2.1. Cell culture
	2.2. Rigid PAA
	2.3. RNA isolation
	2.4. RNA-seq
	2.5. Transcriptome analysis

	Acknowledgments
	Conflict of Interest
	Appendix A. Supplementary data
	References




