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RESEARCH HIGHLIGHTS

be meaningful. The team of researchers 
applied episomal reprogramming to three 
lymphoblast lines and one fibroblast line 
from each of four individuals, then extract-
ed DNA and RNA from the primary cells 
and their derived stem cell lines (Burrows et 
al., 2016). Using gene expression and cyto-
sine methylation arrays, they found that 
the proportion of variance explained by the 
donor individual was around 16% for the 
both data types, compared to only around 
7% for tissue of origin. Moreover, they could 
detect only a single differentially expressed 
gene between fibroblast- and lymphoblast-
derived lines.

“Our paper doesn’t disprove that there 
could be some other mechanism—some 
other epigenetic regulator that is carrying 
this memory over,” says Banovich, but he 
notes that so far only DNA methylation has 
been implicated in somatic memory. He also 
believes that the results will be true across 
different cell types of origin.

Indeed, similar work led by Timo 
Otonkoski and Ras Trokovic at the 
University of Helsinki on iPSC lines derived 
from fibroblasts and peripheral blood 
mononuclear cells shows that differences in 
gene expression, DNA methylation and dif-
ferentiation potential are largely driven by 
genetic differences in the donor, rather than 
the tissue type (Kyttälä et al., 2016). Their 
work also establishes the feasibility of gen-
erating large iPSC panels for biobanks from 
these readily available tissues, without fear-
ing that tissue source will confound analysis.

The key to the new insight on memory 
is in the scope of the comparison. “What’s 
interesting is that some of the earlier 
papers actually see a similar proportion of 
epige netic memory to what we see,” says 
Banovich. But benchmarking against varia-
tion in individuals puts this variation in 
perspective.
Tal Nawy
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Genetic background trumps tissue of 
origin as a source of variability between 
induced pluripotent stem cell lines, 
diminishing the role of somatic memory 
in reprogrammed cells.

Ever since researchers started bestowing 
pluripotency on differentiated cells, there 
has been a question of whether the newly 
born stem cells retain a lingering epigenetic 
memory of their former selves. Early stud-
ies showed that induced pluripotent stem 
cell (iPSC) lines are not all equal and differ 
in qualities such as gene expression, a fact 
that was ascribed to tissue-of-origin effects. 
The issue may have important practical 
consequences: a stem cell with a memory 
of muscle might be less inclined to differ-
entiate into a neuron than back to muscle.

But recent work downplays the impor-
tance of memory. For example, researchers 
at the Wellcome Trust Sanger Institute in 
Cambridge, UK, showed that gene expres-
sion in iPSCs generated from three dif-
ferent cell types varied according to the 
individual, and less so by the tissue, from 
which they were derived. Two new stud-
ies, including research from the laboratory 
of Yoav Gilad at the University of Chicago, 
now confirm and extend the conclusion 
that somatic memory has a limited role in 
reprogrammed cells.

The Gilad lab studies gene regulation. 
Much of their work has used immortal-
ized lymphoblastoid cell lines, but they are 
moving to iPSCs because with those cells it 
is possible to examine tissue-specific gene 
regulation and, unlike with primary cells, 
to do it from the same individuals repeat-
edly, enabling replication and perturba-
tion experiments. And as Nick Banovich, 
a graduate student in the lab, points out, 
“if your equipment breaks or someone 
drops the tube, your experiment is not 
lost.” Large tissue-expression panels such 
as from the Genotype-Tissue Expression 
(GTEx) project have been extremely use-
ful but are based on a finite source of post-
mortem tissue.

Banovich and co–first author Courtney 
Burrows embarked on the somatic-mem-
ory work as a form of quality control; 
they wanted to ensure that an analysis of 
gene regulation across individuals would 
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Reprogrammed cells leave their 
past lives behind
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