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Outline

Key events after He JianKui’s breaking the news of his work

Reaction and current consensus from the scientific community,
professional society in germline genome editing
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CRISPR Technology

Guide RNA

o CRISPR is a simple yet powerful tool
(o
for editing genomes.

Matching genomic
sequence oﬂ

It allow genetic material to be added,
removed, or altered at particular
locations in the genome.

Potential applications include

PR L A correcting genetic defects, treating
and preventing the spread of diseases
DELETING A GENE [ \ INSERTING A GENE and improving crops.
W
A
Gene is disrupted Gene has a new sequence



Timeline of “CRISPR-related events”

Scientists showed that
CRISPR could be used to
e edif the genomes of

B ee® cultured mouse cells or

wi3=4 human cells

Produce customized dogs with

double the amount of muscle
| mass by deleting a gene

CRISPR was discovered

. First monkeys
| engineered with
| fargeted mutations

using CRISPR

N .
s CRISPR to edit

the genes of
various crops to
make them
more nutritious
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Timeline of “CRISPR-related events”

Gene editing in embryos intended
for pregnancy has not previously
been reported.

CRISPR is remarkably accurate at
editing the genes that it is supposed
to edit, but it can also cause off-
target mutations.

No one has previously tried editing
embryos that develop into humans,
because the science is not yet
precise enough to guarantee the
results.

He by making
the world’s first genome-edited
babies
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Dr He posted a video-

clip online announcing
his work on the world first-
gene-edited baby using
CRISPR

About Lulu and Nana: Twin Girls Born Healthy After Gene Surgery As Single-Cell
Emi

4117 views o UKE B OSUKE A SIARE B SAE

e i




About Lulu and Nana: Twin Girls Born Healthy After Gene Surgery As Single-Cell
Embryos

394,117 views

The He Lab
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What has he done?

Former professor, Southern University
of Science and Technology, Shenzhen,
China

He claimed he impregnated a woman
with embryos that had been edited to
disable the genetic pathway HIV uses to
infect cells, using CRISPR



JK's Study Design
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March 2017 to November 2018

8 couples enrolled; 1 dropped out; 30 eggs; 70% edited
Recruited through HIV AIDS support group

The pregnancy was normal and closely monitored by
ultrasounds and blood test.

Whole genome sequencing were used to check the status
of Twins and JK claimed the surgery worked safely as
intented.
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He made some “heroic” statements

* “Agene surgery that couples save a child from a lethal
genetic disease like cystic fibrosis or from life threating
disease like HIV doesn't’t just give that little boy or girl an
equal chance at a healthy life.”

* “We heal a whole family”

e “l cannot think of a gift more beautiful and wholesome for
society than giving another couple a chance to start a loving
family”

"' understand my work will be
controversial, but | believe families
need this technology. And I'm
willing to take the criticism for
them," he said.



Five principles JK suggested

In another video, JK and his teamed came up with 5 Ethical Principles for
Therapeutic Assisted Reproductive Technologies justifying the pressing need of
their work.

el
2,233 subscribers

HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT Q >

Uploads » PLAY ALL

- |
i Y -
(>, LA A

Draft Ethical Principles of "Designer Baby" is an Epithet Why We Chose HIV and CCR5 Gene Surgery in Embryos: An About Lulu and Nana: Twin

Therapeutic Assisted... ; First Embryologist Explains How ... Girls Born Healthy After Ge...
12K views * 3 months ago
22K views * 3 months ago 44K views * 3 months ago 10K views * 3 months ago 394K views * 3 months ago

cc




The CRISPR Journal

Volume 1, Number 6, 2018
© Mary Ann Liebert, Inc.
DO 10.1089/crispr.20180051

The
CRISPR

Journal

Draft Ethical Principles for Therapeutic Assisted

Reproductive Technologies

He Jiankui,'* Ryan Ferrell,' Chen Yuanlin,' Qin Jinzhou,'

ADbstract

? and Chen Yangran'

et

The germline gene-editing field has several detailed preclinical research guidelines but lacks concise and plain-
language ethics statements on ultimate clinical uses, The general public deserves a clear vision of the future to
gauge the field's ultimate intentions and have meaningful input and discussion about its progress. We propose
the identification of a core set of fundamental human values to frame, guide, and restrict clinical applications
that communities around the world can share and localize based on religious beliefs, culture, and public-health

challenges.

Introduction

More than seven million children are bom every year
with lethal or debilitating discases of genetic or partially
genetic origin.' Gene surgeries, including CRISPR* gene
editing and mitochondrial donation techniques, promise
new therapeutic strategies during in vitro fertilization
(IVF) to cure or prevent these diseases before a child
can suffer,

The potential utility and, for some, the controversy of
gene editing to treat unborn children, including the avail-
ability and effectiveness of preimplantation geneti dxug
nosis for many genetic discases, has prompted scientific
societies and other worldwide orgumwuom to publnh
a raft ol‘ about i re-
search.? Guidelines for ultimate clinical practices, how-
ever, remain less defined. What should be our proposed
ethics and actual red lines?

A clear vision of the future, succinetly stated in plain
language, is needed for the public lu gauge the hcld‘
eventual ions and have
about how gene surgery may or may not affect their fam-
ily, friends, and neighbors,

Surveys conducted in 2018 of >2,500 Americans® and
4,000 Chinese’ show the general public of both count-
ties are generally receptive to gene surgery in human
embryos—if the sole purpose is to treat serious diseases,

Respondents rejected enhancements, with the notable ¢
ample of increasing intelligence being opposed by abo
80% of Americans and 70% of Chinese respondeni
Despite regulatory the Unitc
States passed a law in 2015 explicitly to prohibit tl
U.S. Food and Dmg Administration from reviewing

any appllcalmm‘ whereas China maintains a ministeri
guideline® drafted in response to cloning concerns” son
15 years prior to the emergence of CRISPR—a cros
cultural cthical divide did not emerge in the Americi
and Chinese surveys. Support for therapeutic uses

gene surgery in embryos was high, even among a majc
ity of highly religious Americans.

On the other hand, many survey respondents al
reported they were relatively uninformed about
gene-editing field. So, current public views on gene su
gery may be forming based on widely shared person
cthics toward medicine and mercy. This is an open iny
tation for the scientific community to support the publ
in making informed decisions about gene surgery’s cli
ical utility, limitations, risks, regulatory needs, and futu
role in society.

Open Dialogue
Open dialogue has helped shape regulations and advan
cultural nluludex in the field of TVF and other assisted 1

*Clustered Regularly Interspaced Short Paindromi: Repeats.

(ART) for >40 years. As a resu
initial worries and warnings around eugenic applicatio

Technobgy, Shenzhen, PA.
Shenzhen Universty, Shenzhen, China.

' Depar enter,
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Five principles JK suggested

RSPECTIVE

1. Mercy for families in need (B42Z0)
A broken gene, infertility, or a preventable disease should not extinguish life or undermine a
loving couple's union.

For a few families, carly gene surgery may be the only viable way to heal a heritable
discase and save a child from a lifetime of suffering.

2. Only for serious disease, never vanity (BPATYEEMRAR)
Gene surgery is a serious medical procedure that should never be used for aesthetics, enhancement,
or sex selection purposes — or in any way that would compromise a child’s welfare, joy, or free
will. No one has a right to determine a child’s genetics except to prevent disease,

Gene surgery exposes a child to potential safety risks that can be permanent. Performing
gene surgery is only permissible when the risks of the procedure are outweighed by a serious
medical need.

3. Respect a child’s autonomy (FESRFREH)

A life is more than our physical body and its DNA. After gene surgery, a child has equal rights to
live life freely, to choose his or her occupation, to citizenship, and to privacy. No obligations exist
to his or her parents or any organization, including paying for the procedure.

4. Genes do not define you (EEMER)
Our DNA does not predetermine our purpose or what we could achieve. We flourish from our own
hard work, nutrition, and support from society and our loved ones. Whatever our genes may be, we

are equal in dignity and potential.

5. Everyone deserves freedom from genetic discase ({2 ORI
Wealth should not determine health. Organizations developing genetic cures have a deep moral
obligation to serve families of every background.
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The germline gene-editing field has several detailed preclinical research guidelines but lacks concise and plain-
language ethics statements on ultimate clinical uses, The general public deserves a clear vision of the future to
gauge the field’s ultimate intentions and have meaningful input and discussion about its progress. We propose
the identification of a core set of fundamental human values to frame, guide, and restrict clinical applications
that communities around the world can share and localize based on religious beliefs, culture, and public-health

challenges.

Introduction

More than seven million children are bom every year
with lethal or debilitating discases of genetic or partially
genetic origin.' Gene surgeries, including CRISPR* gene
editing and mitochondrial donation techniques, promise
new therapeutic strategies during in vitro fertilization
(IVF) to cure or prevent these diseases before a child
can suffer,

The potential utility and, for some, the controversy of
gene editing to treat unborn children, including the avail-
ability and effectiveness of preimplantation genetic diag-
nosis for many genetic discases, has prompted scientific
societies and other worldwide organizations to publish
a raft of guideli about i inical re-
search. Guidelines for ultimate clinical practices, how-
ever, remain less defined. What should be our proposed
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eventual i i and have i i
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4,000 Chinese® show the general public of both count-
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Five principles JK suggested

1. Mercy for families in need (E42Z0)
A broken gene, infertility, or a preventable disease should not extinguish life or undermine a
loving couple’s union.

For a few families, carly gene surgery may be the only viable way to heal a heritable
discase and save a child from a lifetime of suffering.

2. Only for serious disease, never vanity (BT EEHAR)
Gene surgery is a serious medical procedure that should never be used for aesthetics, enhancement,
or sex selection purposes — or in any way that would compromise a child’s welfare, joy, or free
will. No one has a right to determine a child's genetics except to prevent disease.

Gene surgery exposes a child to potential safety risks that can be permanent. Performing
gene surgery is only permissible when the risks of the procedure are outweighed by a serious
medical need.

his or her occupation, to citizenship, and to privacy. No obligations exist
organization, including paying for the procedure.

what we could achieve. We flourish from our own
r loved ones. Whatever our genes may be, we
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“We decided to publish this commentary after peer review in expedited fashion because we
felt it added an unusual and interesting viewpoint from a Chinese research team, in
contrast to the dozens of official guidelines and reports grappling with germline editing
issued over the past few years,” said Kevin Davies, PhD, executive editor of The CRISPR



Two days after the video...

ECOND INTERNATIONAL SUN

HUMAN GENOME EDITING

SECOND INTERNATIONAL SUMMIT ON

HUMAN GENOME EDITING

Nowerrber 27.29, 2018 The Univenady of Hoeg Kong

THE ACADEMY OF SOENCES OF MONG KONG
THE ROYAL SOQLTY

U5 NANONAL ACADEMY OF SOENCES

U5 NATONAL ACADEMY OF MEDICIND




At the conference

Health & Environment

Unrepentant Chinese scientist He Jiankui
apologises for sparking global controversy, but
says he is proud of his achievement

+ Speaking at international conference in Hong Kong, academic says couples who took part in
experiment gave informed consent

+ Scientist reveals second woman may be pregnant, but does not give details

Elizabeth Cheung

Alice Shen

Karen Zhang

Published: 2:00pm, 28 Nov, 2018 ~

Two days after the video, he attended
the summit.

He was proud of what he had done,
saying he intended to engineer babies
who would not be vulnerable to H.I.V.
infection.
EEERTN—BERARERH IFZE
E REBEXREEER "FEL HR
EEEREEA - HEBEZ -



Questions from the audience

-~

Why HIV? Why CCR5? What is the medical
needs?

W

~
What is the informed consent process?
Who conducted? Who reviewed? What

- did the consent procedure include? y




Questions from the audience

+  Scientific Validity?

« Technology is not proven safe Why HIV? Why CCR5?
: i What is the medical
»  Off-target mutations are likely to happen | ___Jc>

 Why HIV CCR5?
* Prevalent in developing countries
« A global health challenge

« JKsees there’s a medical need to prevent HIV
in this regard, although sperm washing is
effective enough




Questions from the audience

* JK claimed 4 people reviewed the consent, US professor, China academics etc

e After one month, JK and another prof involved in the consent procedures
* Line-by-line; question any question.
* Private discussion

4 )
Consent documents has been
made it publicly available in )
e Nl el ‘ What is the informed consent process?
Who conducted? Who reviewed? What

\_
< ( , \did the consent include?
]
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K’s Study Design- Informed Consent

Home
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Research

The He lab is focused on developing advanced genomic tech
the quality and practicality of personalized medicine.

One key focus includes developing a single molecule genom
for accurate, fast, and inexpensive prenatal and cancer diag
single molecule sequencers were placed in Chinese hospital:

We are also studying the safety and feasibility of preventing
diseases using genome editing (“gene surgery”) early in life,
embryos. For several years, we have been evaluating key saf
germline editing with CRISPR /Casg, including off-target eff
monkey, and nonviable human embryos. We developed a wl
sequencing protocol and bioinformatics pipeline to detect a
We are also investigating different techniques to reduce clin
mosaicism. In tandem with scientific research, we are keenl
engaging patient communities and regulators for discussing
and restrict the ethical use of gene surgery early in life.

“Writing” Genomes

Off-target and mosaicism are two major safety concerns of
editing using CRISPR/Casg system. We evaluated the off-ta

Article 1 Why conducting this research?

1. The theoretical basis of the experiment: Based on the human assisted reproductive tech-
nology, with the core of the CRISPR / Cas9 gene editing technology, gene editing of the
CCR5 gene in the embryo would knock out the CCR5 gene. It would help these CCRS gene
editing babies to obtain the genotype of the Northern European to naturally immunize
against HIV-1 virus;

Method: Based on the human assisted reproductive technology, early embryos were injected
with trace amounts of Cas9 RNP after intracytoplasmic sperm injection (ICSI) during normal IVF
treatment. Cas9 RNP (Cas9 protein and optimized optical sgRNA) can act on the CCR5 gene, so as
to prevent the newborn from the AIDS by editing the CCRS gene and hindering the HIV-1 virus
from invading the (CD4+) T cell. With the help of Preimplantation Genetic Screening or preim-
plantation genetic diagnosis (PGS / PGD), high-throughput whole genome seguencing, early
pregnancy screening and other rigorous technigues could reduce the probability of birth defects,
deformed children, etc., and decrease the risk of off-target issues and other risks. This technigue
may be able to produce IVF baby naturally immunized against AIDS (Referred to as baby) [See
Annex |: Technical Procedure Flow Chart]

2. Technical Objectives: The main objective of this project is to produce infants who have the
ability to immunize against HIV-1 virus.

mouse, monkey and nonviable human embryos. We have devuivpiu o v
genome deep sequencing protocol to detecting off-targets. We are also working to
improve the efficiency of genome editing in embryos, and reduce the mosaicism.

Information about the clinical trial of Lulu and Nana:

Birth of twins with gene edited for HIV resistance
Informed consent
Second informed consent

Ethical approval
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JK's Study Design- Informed Consent

Article 7 Who is responsible for the cost of participating in the research?

1.

The costs incurred in this clinical trial are paid by He Jliankui laboratory at the South Univer-
sity of Science and Technology under the project fund. The coverage details are as follows:
(1) IVF outpatient costs, COH costs, embryo laboratory culture costs;

(2) Round-trip transportation costs (limited to high-speed rail second-class seat or economy
class airfare);

(3) Accommodation costs: 350 RMB [ day / person;

(4) Lost work allowance: 200 RMB / person;

(5) Pregnancy detection and monitor costs: Villus puncture, amniotic fluid test, B-ultrasound
etc. (For details, please refer to Attachment 4: Project Examination. | understand and agree
with my legal wife to do the above tests.)

(6) The cost of awaiting medical treatment at the designated medical institution one month
prior to the birth and the post-natal recovery at the designated medical institution within 28
days after birth, as well as the rent and nursing fees (200RME / day);

(7) Insurance: The project team will buy Ping An Group's A-Star health insurance for the
newborn baby.

Based on the calculation of the average costs of such a procedure, the project team commits

to pay total cost of 280,000 RMB per couple JAny cost beyond this limit will be the responsi-

bility of the volunteers. Any costs incurred during the trial but unrelated to the research, in-
cluding but not limited to the treatment of other diseases and travel accident will be the re-
sponsibility of the volunteers.
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JK's Study Design- Informed Consent

Article 3 Possible risks and precautions.

1. With the existing knowledge, the additional operations proposed in this project will not put
the mother at risk of contracting HIV and other infectious diseases. In case of any disputes
over rights and obligations during the project period between you and the medical institu-
tion, the contract signed shall prevail, and the project team is not responsible for this.

2. In order to ensure normal embryo development, in vitro fertilization and incubation phase
injection of trace substances is at the trace amount (pg level, that is 10 10 "g). It does not
guarantee that gene editing will play its role. It is normal if the infants do not have the ca-
pacity of natural Immunity to AIDS. The project team does not assume legal responsibility in
this situation.

3. The primary risk of gene editing (DNA-targeted CRISPR-Cas9 endonuclease) is the off-target
effect of generating extra DNA mutations at sites other than the intended target. This is due
to that the technigue can cause nonspecific cleavage, resulting in mutations in non-targeted
genomic sites. PGD, whole genome-wide sequencing, amniocentesis and peripheral blood
test of mothers in different stages of pregnancy after transplantation will minimize the

possibility of substantial Injury.lTherefnre, this project team is not responsible for the risk of

off-target which is beyond the risk consequences of the existing medical science and tech-

nology.
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JK's Study Design- Informed Consent

6. Neonatal malformations, congenitally deficiency, suffering from common genetic diseases
belong to the scope of natural risk of natural reproduction, the project team does not as-
sume legal responsibility.

1.  This research project will likely help you produce HiV-resistant infants. It is beyond the
scope of the research project to test the HIV-related effects of maternal infection during the
research period, and the risk is borne by volunteers. HIV resistance in infants is based on a
health certificate issued by a post-natal medical institution obstetric.

2. The project team purchases Ping An Group's Anxingbao insurance for babies born.



Guidelines in China

- Several other points

1) The Chinese Government prohibits the
genetic manipulation of human
gametes, zygotes, and embryos for
reproductive purposes.

Legal violation

2) HIV carriers are not allowed to have
assisted reproductive technologies'

3) 14 days embryo rule



JK's Study Design- Ethics Approval

According to information listed on China’s Clinical

Trial Registry website, the study was sponsored by —
the Southern University of Science and Technology E¥REERLEHHNH

iR CCRS 3 1R 9R HHELE 2017 53 H—2019 4 3 A
(873 ##% A E) and Shenzhen HarMoniCare g S
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JK’s Study Design- Informed Consent

. : : e Chinese hospital denies
The hosplt.aI and thg university Ilpked toa snproving gene-edited kables
controversial experiment purporting to have experiment

Tuesday, November 27, 2018 @ 1 comment

created the world's first genetically-edited 8 =

babies denied their involvement.

* The public statement:

e The University and the Department were
unaware of the research project and its
nature.

* The research was conducted outside of
the campus and was not reported to the

Un ive rsity nort h e De pa rtment. KT I T A X ARV A 18 T4 R S 2 4 5 200 7 )

2018-11-26 Lt f5 i

AH, AIRERGTRAMR (EF2018920 1 HEHEBL, RIWIA201842 202141 F) R AMKEERGIEST T X6 HINMIBTT, RECE%
Wb (ERTESHCHGIE , RN -NMRARREMER 7 HINR, AREMIRTEEORBNTFEARNS, MEHFRAT ETHE.

* The University formed an independent
. . . . . . maxr_muma&n::&mw. »kﬁd‘?&Nﬂf(ﬁ!ﬁ*ﬁﬂﬁ;ﬁ&ﬂﬁ:‘&m&ﬁﬂ‘m.
committee to investigate this incident S MTNXTERANETARIROIR, SERATNRTALA. FARA. RANLONNRLCKLLRIRNR, &

TRAEE. WMEZEABRXNE.

WA RRY
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Reaction from the Chinese Scholars

The Genetics Society of China and the Chinese Society for Stem Cell
Research issued a joint statement saying: “We strongly condemn it
for the extreme irresponsibility, both scientifically and ethically.”

Society

Chinese scientists condemn ‘crazy’ and
‘unethical’ gene-editing experiment

+ More than 120 researchers sign open letter criticising He Jiankui after he claimed to have been
responsible for world's first gene-edited babies

Alice Shen
Published: 11:30pm, 26 Nov, 2018 ~



Reaction from the Chinese Scholars

- “We are opposed to any clinical operation of human embryo
genome editing for reproductive purposes in violation of laws,
regulations, and ethical norms in the absence of full scientific

evaluation.”

«  On the same day, the Chinese national health commission
ordered the Guangdong health commission initiated an

investigation.



Two months later

January, 2019

The investigation team of Guangdong Province



The investigation team of Guangdong Province

The government investigation found that

- JK, starting from 2016, had deliberately evaded supervision, used unsafe and
ineffective methods, and forged ethical review materials.

. To circumvent the regulations, JK got blood from HIV-negative volunteers.
«  Dr. He had raised funds on his own “in pursuit of personal fame and fortune.”

The activities seriously violated ethical principles and scientific integrity and
breached relevant regulations of China, according to the investigation.

RTAREESHEERNNTNE  BRERRERAMAT  EENNE
ML, HELR -
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Gene editing

Second woman carrying gene-edited baby,
Chinese authorities confirm

Police to investigate He Jiankui after last year’s claim to have
altered the DNA of twin girls

Investigators in Guangdong
province will hand over suspected
crimes to the public security
agency, the news report said
without elaborating.

The report did not say what
punitive measures the

A He Jiankui faces a police investigation in China over his claim to have created gene-edited babies. Photograph: .

MATESINBASDEn/AR government inten ds to take

Agence France-Presse against He and his team.

Tue 22 Jan 2019 01.10 GMT




What then?

Latest

Southern University of Science and Technology Public Statement
Jan 21, 2019 Latest News

The Guangdong Province Investigation Task Force has completed a preliminary investigation of the gene-edited baby incident. Based on the
conclusion of the task force and after deliberation, Southern University of Science and Technology (SUSTech) hereby makes the following

statement:

Effective immediately, SUSTech will rescind the work contract with Dr. Jiankui He and terminate any of his teaching and research activities
at SUSTech.

Southern University
of Science and
Technology

http://www.sustc.edu.cn/en/news_events_1_1/3056




Timeline of “CRISPR-related events”
00000

SECOND INTERNATIONAL SUMMIT ON
HUMAN GENOME EDITING

2 The Laiersdy of Horg Keng

April 2015 November
2018
o @& & & @
\ B\ Y N
De;g;rgber De;gl]’gber

CRISPR on human
embryo by a Chinese
research team
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Surprised, not surprised?

Protein Cell. 2015 May; 6(5): 363-372. PMCID: PMC4417674
Published online 2015 Apr 18. PMID: 25894090
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CRISPR/Cas9-mediated gene editing in human tripronuclear
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Chinese scientists genetically modify human
embryos

Rumours of germline modification prove true — and look set to reignite an ethical debate.

David Cyranoski & Sara Reardon

22 April 2015
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INTERNATIONAL SUMMIT ON
HUMAN GENE EDITING

A GLOBAL DISCUSSION

December 1-3, 2015 Washington, D.C.

It would be irresponsible to proceed with any clinical use of
germline editing unless and until (i) the relevant safety and efficacy
issues have been resolved, based on appropriate understanding and
balancing of risks, potential benefits, and alternatives, and (ii) there
is broad societal consensus about the appropriateness of the
proposed application.

The international community should strive to establish norms
concerning acceptable uses of human germline editing and to
harmonize regulations, in order to discourage unacceptable
activities while advancing human health and welfare.
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Germline genome editing could become acceptable in the future if these risks
are addressed and if a number of additional criteria are met. These criteria
include strict independent oversight, a compelling medical need, an absence of
reasonable alternatives, a plan for long-term follow-up, and attention to
societal effects.

Progress over the last three years and the discussions at the current summit,
however, suggest that it is time to define a rigorous, responsible translational
pathway toward such trials.
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COMMENT : 13 MARCH 2019

Adopt a moratorium on heritable genome editing

Eric Lander, Francoise Baylis, Feng Zhang, Emmanuelle Charpentier, Paul Berg
and specialists from seven countries call for an international governance

framework.
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Scientists and ethicists from seven
nations called for a moratorium on
gene-editing experiments designed
to alter heritable traits in human
babies.

First, that the risks of gene editing are

simply too uncertain and potentially large
to proceed.

Secondly, the deeply controversial nature
and potential social impact of altering
human DNA means researchers need
“broad societal consensus” before
proceeding.



Venture Capitals

There has been growing interest in proposals for genetic
enhancement of humans
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The DIY designer baby
project funded with Bitcoin

Cryptocurrency, biohacking, and the fantastic plan for
transgenic humans.

by Antonio Regalado  February 1,2019



Brief reflection

Are germline genome editing techniques inevitable advances?
Should we be worried about the era of human genome editing?

How should we approach the technology? Should we decide
based on a societal, ethical, legal consensus?




* Professor Alastair V. Campbell

* Ethical Reflections on Germline Genome Editing

* Prof. Alexandre Erler

* Regulating Germline Genome Editing: Some
Key Ideas in the Debate
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