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- Kathy Niakan(The Francis Crick Institute, UK)
http://www.nature.com/news/uk-scientists-gain-licence-to-edit-genes-in-human-embryos-1.19270

- Fredrik Lanner (Karolinska University, Sweden)
http://www.nature.com/news/gene-editing-research-in-human-embryos-gains-momentum-1.19767
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Blakeley P, et al. "Defining the three cell lineages of the human blastocyst by single-cell RNA-seq." Development 2015.
Blakeley P, et al. "Defining the three cell lineages of the human blastocyst by single-cell RNA-seq." Development 2015.

Petropoulos S, et al. "Single-Cell RNA-Seq Reveals Lineage and X Chromosome Dynamics in Human Preimplantation
Embryos.” Cell 2016.
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-Puping Liang, et al. "CRISPR/Cas9-mediated gene editing in human tripronuclear zygotes.” Protein & Cell 2015.
» Lichun Tang , et al. "CRISPR/Cas9-mediated gene editing in human zygotes using Cas9 protein” Mol Genet Genomics.
2017 Mar 1.
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-Anton T, et al. "Visualization of specific DNA sequences in living mouse embryonic stem cells with a
programmable fluorescent CRISPR/Cas system.” Nucelus 2014,

-Ma H, et al. "Multicolor CRISPR labeling of chromosomal loci in human cells”. PNAS 2015.

-Ma H, et al. "Multiplexed labeling of genomic loci with dCas9 and engineered sgRNAs using
CRISPRainbow".Nat Biotechnol 2016.
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-Konermann S, et al. "Genome-scale transcriptional activation by an engineered CRISPR-Cas9 complex.”
Nature 2015.

-Liu XS, et al. "Editing DNA Methylation in the Mammalian Genome". Cell 2016.

-Morita S, et al. "Targeted DNA demethylation in vivo using dCas9-peptide repeatand scFv-TET!
catalytic domain fusions.” Nat Biotechnol 2016
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Molecular Genetics and Genomics, 2017

RO R PR

MDi1EFET

JFoni-
Bo{&EF

BR-F

ZDWED
=I5
-
i

12



E~EERMRR RS/ LSRR AR DR TR E

BB INS/BREINGEWAEBIET?

TEFEDFIRWCETAERMEZAITETD
NI CESMN?

R DT &

el

RFDELTHFTEZIMZTFIEL.
%)75\ ?

ROEYERMNBERTS

el

LB EDFER/NTRITITHONTSH?

ﬁﬂﬁ? SR THIMEDO—EIIEESFIRN)TIRGE
BEERRICLEE, TEEFEBERMEDO=O 11T TIEH
I’-I‘E—C'%f&b\i TR ERMBEOHEENHLIDTIE?

I—

13



Ethics, Governance and Public Engagement: General Considerations

In the last few years, a broad ethical debate arose on the implications of gene editing. The
greatest controversies surround the possibilities of genetic manipulations affecting the germ
line of humans, animals and plants, and whether gene drives could modify wild populations
and alter ecosystems (Gurwitz, 2014; NASEM 2016; Oye et al., 2014; Ishii, 2015; Olson, 2016).
Basic questions underlying these issues are far from new, but prospects that the new
technologies will enable easier, quicker, more far-reaching genetic manipulations raise
concerns about what a new era may hold.

(FHERIZPTARIZED)

14



SE A



S LRV #85E(1947)

o212 —JEE(1948) ?Bﬁﬁ’i’%&( %ﬁﬁéh’fb‘é AFEIE]’E’J”]L
S R LT HHRICSIMNT HHET ORI HER
o strom EERET B EMTHRSNI-AHE

PROTECTION OF HUMAN SUBJECTS (“the Common rule” 45 CFR Part 46)

¥ g $

ol o o S RY A L )

- -National Academy of Sciences (NAS) - hESC Guidelines 2005
E—H i 'I:H "*‘TT% L(i") -National Academy of Sciences (NAS) - 2007 Guideline Ame ndments
NIH Guidelines for Research -The ISSCR Guidelines for the Conduct of Human Embryonic Stem
. Cell Research
Using Human Stem Cells (2009)
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