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Human nuclear transfer embryonic stem cells
expressing OCT­4 marker of early embryos
COURTESY OF OHSU CENTER FOR EMBRYONIC CELL AND GENE THERAPY

Not All Stem Cells Created Equal
Compared to induced pluripotent stem cells generated from somatic cells, stem cells created by
nuclear transfer appear to be closer to the genetic state of embryonic cells.

By Anna Azvolinsky | July 2, 2014

In the process of converting a somatic cell to a stem
cell, researchers have questioned whether the
resulting cells retain characteristics of their prior,
non­stem­cell states. Applying two pioneering
approaches to create human pluripotent stem cells
from somatic cells—by inducing pluripotent stem
cells (iPSCs) or using a process called somatic cell
nuclear transfer (SCNT)—researchers from Oregon
Health & Science University (OHSU) and their
colleagues have compared the genomic and
epigenomic landscapes of the resulting cell types.
They found that the genomes of stem cells created
through SCNT more closely match those of
embryonic stem cells (ESCs) derived from early
human embryos. The team’s comparative analysis

was published today (July 2) in Nature.

Shoukhrat Mitalipov, a reproductive biologist and director of the Center for Embryonic Cell and Gene
Therapy at OHSU, led the team that developed the SCNT approach just last year. For the present study,
Mitalipov said he and his coauthors wanted to better understand the degree to which this new class of
pluripotent cells were comparable to iPSCs.

Both iPSCs and SCNT­derived cells showed similar numbers of acquired genomic deletions and duplications.
But while the iPSCs retained some of the epigenetic and gene expression patterns of their parental somatic
counterparts, the SCNT­derived cells had transcriptional and epigenetic patterns that were more like in
vitro fertilized (IVF) ESCs, which are considered the most authentic form of ESCs, as they are directly
isolated from human embryos.

Unlike IVF ESCs, however, patient­derived somatic cells reprogrammed into pluripotent stem cells present
a better opportunity for patient­tailored therapies—they overcome the issue of donor­recipient matching.
Both SCNT­derived cells and IPSCs mimic the characteristics of true ESCs, but previous studies have shown
that iPSCs can acquire both epigenetic and transcriptional aberrations during the stem­cell conversion
process. The present study is the first to compare the genetic variability of SCNT­derived cells to that of IVF
ESCs, showing that the somatic­to­stem­cell conversion results in the acquisition of these aberrations and
is not somehow secondary to this process.

“This is an extremely important study showing that differences exist between stem cells made by nuclear
transfer compared to reprogramming by transcription factors [to create iPSCs],” George Daley, a stem cell
biologist at Children’s Hospital Boston and Harvard Medical School, told The Scientist in an e­mail. “It
suggests that reprogramming by nuclear transfer may be slightly more effective than reprogramming by
transcription factors.”

Mitalipov and his colleagues started with fetal human dermal fibroblasts (HDFs) from the same source,
creating four SCNT­derived pluripotent stem cell lines and seven iPSC lines. The iPSC method involves
turning on four key early embryonic transcription factors, while the SCNT approach requires the transfer of
the nucleus from the skin cell into a nucleus­lacking donor egg cell. The two IVF ESC lines analyzed in the
current study came from the same egg donor used to create the SCNT­based cell lines. 

The genomic methylation patterns of the SCNT­derived cells more closely matched those of IVF ESCs
compared to those of the iPSCs, the researchers found. There were 6,478 differentially methylated sites
between the iPSCs and the IVF ESCs, compared to only 110 such sites that differed between the IVF ESCs
and SCNT­derived cells.

While both reprogrammed stem cell types preserved some of their parental epigenetic memory, the iPSCs
retained eight­fold more of these methylation sites. “For both [stem cell types], there are genomic regions
that look like the original fibroblast line but there are far fewer in the stem cells made by nuclear transfer,”
said study coauthor Joseph Ecker, who directs the Salk Institute’s Genomic Analysis Laboratory. “There is
still room for improving both methods,” Ecker added. “We need to understand what characteristics and
processes are still lacking [in these pluripotent cells] to bring them to the ideal epigenetic reprogrammed
state.”

“This is an extensive analysis and a first look at comparing the cells made with these two different

1 Comment 10111Like

Follow The Scientist

       

Stay Connected with The Scientist
The Scientist Magazine

The Scientist Careers

Neuroscience Research Techniques

Genetic Research Techniques

Cell Culture Techniques

Microbiology and Immunology

Cancer Research and Technology

Stem Cell and Regenerative Science

Popular Posts

1.  The Sex Paradox
2.  The Hidden Side of Sex
3.  Accidental Orgasms
4.  STAP Papers Retracted
5.  Carnal Knowledge

Current Issue

View the July 2014 contents.

Subscribe to RSS feed
All

The Nutshell

News Magazine Multimedia Subjects Surveys Careers Search

Link this Stumble Tweet this

http://www.the-scientist.com/?
http://www.the-scientist.com/?members.signIn
http://www.the-scientist.com/?subscribe.now
http://www.the-scientist.com/?articles.list/categoryNo/2625/category/The-Scientist/
http://www.the-scientist.com/?articles.list/categoryNo/2901/category/News---Opinion/
http://www.the-scientist.com/?articles.list/categoryNo/2884/category/Daily-News/
http://www.nature.com/nature/journal/vaop/ncurrent/abs/nature13551.html
http://www.ohsu.edu/xd/research/centers-institutes/stem-cell-center/mitalipov-lab/
http://www.the-scientist.com/?articles.view/articleNo/35567/title/New-Stem-Cells-on-the-Block/
http://www.the-scientist.com/?articles.view/articleNo/29511/title/The-iPSC-ESC-gap/
http://hsci.harvard.edu/people/george-q-daley-md-phd
http://www.salk.edu/faculty/ecker.html
https://www.facebook.com/TheScientistMagazine
http://www.linkedin.com/groups/Scientist-Magazine-2142072?trk=myg_ugrp_ovr
https://twitter.com/TheScientistLLC
http://vimeo.com/thescientistllc
http://www.youtube.com/user/thescientistllc
http://www.the-scientist.com/?subscribe.now
https://www.facebook.com/TheScientistMagazine
https://www.facebook.com/TheScientistCareers
https://www.facebook.com/NeuroscienceResearchTechniques
https://www.facebook.com/GeneticEngineeringTechniques
https://www.facebook.com/CellCultureTechniques
https://www.facebook.com/MicrobiologyAndImmunology
https://www.facebook.com/CancerResearchAndTechnology
https://www.facebook.com/StemCellAndRegenerativeScience
http://www.the-scientist.com/?articles.view/articleNo/40333/title/The-Sex-Paradox/
http://www.the-scientist.com/?articles.view/articleNo/40321/title/The-Hidden-Side-of-Sex/
http://www.the-scientist.com/?articles.view/articleNo/40302/title/Accidental-Orgasms/
http://www.the-scientist.com/?articles.view/articleNo/40408/title/STAP-Papers-Retracted/
http://www.the-scientist.com/?articles.view/articleNo/40306/title/Carnal-Knowledge/
http://www.the-scientist.com/?magazines.view/magazineIssueNo/1662/title/Sex
http://www.the-scientist.com/?magazines.view/magazineIssueNo/1662/title/Sex
http://www.the-scientist.com/?rss.feed/
http://www.the-scientist.com/?rss.feed/categoryNo/2903/The-Nutshell/
http://www.the-scientist.com/?articles.list/categoryNo/2901
http://www.the-scientist.com/?magazines.currentIssue/
http://www.the-scientist.com/?articles.list/categoryNo/2907/category/Multimedia/
http://www.the-scientist.com/?articles.list
http://www.the-scientist.com/?articles.list/categoryNo/2910/category/Surveys/
http://www.the-scientist.com/?articles.list/categoryNo/2924/category/Careers/


You

WIS
Posts: 1

Week in Review: June
30–July 4
By Tracy Vence

STAP retractions; comparing
SCNT­derived stem cells with
iPSCs; malaria­infected mice
more attractive to mosquitoes;
stem cell banks face business
challenges

Done with
Immunosuppressants
By Jef Akst

Adult sickle­cell patients have
safely stopped taking their
immunosuppressant medication
thanks to a new type of blood
stem­cell transplant.

STAP Papers Retracted
By Tracy Vence

Nature issues retractions of the
stimulus­triggered acquisition of
pluripotency papers and pens an
editorial on the controversy
surrounding their publication.

methods,” said Dieter Egli, a regenerative medicine specialist at the New York Stem Cell Foundation and
Columbia University.

But the functional significance of the differences observed between these types of stem cells must still be
addressed, he added. Because the stem cell lines analyzed all came from a single somatic cell source, it will
be important to extend these analyses to other stem cell lines, before drawing conclusions, said Egli.

Daley agreed. “What remains unknown is whether these differences, which are overall quite minor, will
compromise the value of iPS cells in any way,” he told The Scientist. There are already clinical
trials planned to evaluate patient­derived iPSCs. An important question is whether SCNT­derived cells
provide an advantage over iPSCs for use in disease modeling and cell­based therapies to justify the
increased effort in generating them, said Daley.

Also unknown is whether the age of the somatic cell from which stems cell are derived matters for
therapeutic use. For the present study, Mitalipov’s team used fetal fibroblasts. But other studies, including
one from the Egli laboratory, have shown that the technique works even with cells taken from adult
patients. Whether the age of the donated nucleus affects reversion back to a stem­cell state is something
that Ecker and Mitalipov would now like to investigate. The researchers also plan to analyze other
epigenetic signatures of these different stem cell lines, including histone modifications.

H. Ma et al., “Abnormalities in human pluripotent cells due to reprogramming mechanisms,”
Nature, doi:10.1038/nature13551, 2014.
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What doesn't seem to be apparent from the article, is in using the SCNT
stem cells after creation.  How can they be used in patient
treatment?  What will dictate the histocompatibility of the resultant stem
cells?  If it is due to the ovum, then there most likely will be immune
issues.  It is doubtful that it will be due to the nucleus alone as studies have
shown, in cases of SCNT using homologous cells, that creating reconstituted
cells with cancer nuclei in noncancer cytoplasts, it is the cytoplasm
(mitochondria) that dictates the outcome. Namely that such SCNT cells are
normal in phenotype.  In the case of the article, surely use in patients will
require a good deal of future experimentation.  This aspect was not clear
from the article.

Sign in to Report

Related Articles

1 Comment 10111Like

News & Opinion

Careers

Link this Stumble Tweet this

http://www.the-scientist.com/?members.profile/memberNo/1970964/
http://www.the-scientist.com/?members.profile/memberNo/1970964/
http://www.the-scientist.com/?articles.view/articleNo/40424/title/Week-in-Review--June-30-July-4/
http://www.the-scientist.com/?articles.view/articleNo/40424/title/Week-in-Review--June-30-July-4/
http://www.the-scientist.com/?articles.view/articleNo/40419/title/Done-with-Immunosuppressants/
http://www.the-scientist.com/?articles.view/articleNo/40419/title/Done-with-Immunosuppressants/
http://www.the-scientist.com/?articles.view/articleNo/40408/title/STAP-Papers-Retracted/
http://www.the-scientist.com/?articles.view/articleNo/40408/title/STAP-Papers-Retracted/
http://nyscf.org/about-us/nyscf-team/item/183-dieter-egli-phd-senior-research-fellow
http://www.the-scientist.com/?articles.view/articleNo/36623/title/First-Ever-iPS-Cell-Trial-a-Go/
http://www.the-scientist.com/?articles.view/articleNo/39830/title/SCNT-Picks-Up-Steam/
http://www.the-scientist.com/?articles.list/tagNo/47/tags/stem-cells/
http://www.the-scientist.com/?articles.list/tagNo/2088/tags/SCNT/
http://www.the-scientist.com/?articles.list/tagNo/129/tags/reprogramming/
http://www.the-scientist.com/?articles.list/tagNo/49/tags/regenerative-medicine/
http://www.the-scientist.com/?articles.list/tagNo/2650/tags/iPSCs/
http://www.the-scientist.com/?articles.list/tagNo/128/tags/iPSC/
http://www.the-scientist.com/?articles.list/tagNo/434/tags/human-embryonic-stem-cells/
http://www.the-scientist.com/?articles.list/tagNo/823/tags/embryonic-stem-cells/
http://www.the-scientist.com/?articles.list/tagNo/82/tags/clinical-trials/
http://www.the-scientist.com/?articles.list/tagNo/6238/tags/cellular-reprogramming/
http://www.the-scientist.com/?members.signIn
http://www.the-scientist.com/?members.register
http://www.the-scientist.com/?members.signIn
http://www.the-scientist.com/?rss.feed/categoryNo/2901/News---Opinion/
http://www.the-scientist.com/?rss.feed/categoryNo/2924/Careers/


       
© 1986­2014  The ScientistHome   News & Opinion   The Nutshell   Multimedia   Magazine   Advertise

About & Contact   Privacy Policy   Job Listings   Subscribe   Archive

Now Part of the LabX Media Group:   Lab Manager Magazine | LabX | LabWrench

https://www.facebook.com/TheScientistMagazine
http://www.linkedin.com/groups/Scientist-Magazine-2142072?trk=myg_ugrp_ovr
https://twitter.com/TheScientistLLC
http://vimeo.com/thescientistllc
http://www.youtube.com/user/thescientistllc
http://the-scientist.com/
http://www.the-scientist.com/?
http://www.the-scientist.com/?
http://www.the-scientist.com/?articles.list/categoryNo/2901/category/News---Opinion/
http://www.the-scientist.com/?articles.list/categoryNo/2903/category/The-Nutshell/
http://www.the-scientist.com/?articles.list/categoryNo/2907/category/Multimedia/
http://www.the-scientist.com/?magazines.currentIssue
http://www.the-scientist.com/?home.advertise
http://www.the-scientist.com/?home.about
http://www.the-scientist.com/?home.privacy-policy
http://careers.the-scientist.com/
http://www.the-scientist.com/?subscribe.now
http://www.the-scientist.com/?magazines.list
http://www.labmanager.com/
http://www.labx.com/
http://www.labwrench.com/

