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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

CRISPR is a simple yet powerful tool 
for editing genomes. 

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

Potential applications include 
correcting genetic defects, treating 
and preventing the spread of diseases 
and improving crops. 
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2012

CRISPR was discovered

2013

Scientists showed that 

CRISPR could be used to 

edit the genomes of 

cultured mouse cells or 

human cells

2014

2015

2016

CRISPR to edit 

the genes of 

various crops to 

make them 

more nutritious

Timeline of “CRISPR-related events”

Produce customized dogs with 
double the amount of muscle 
mass by deleting a gene

First monkeys 

engineered with 

targeted mutations 

using CRISPR
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2018

2018

Timeline of “CRISPR-related events”

Dr He posted a video-
clip online announcing 
his work on the world first-
gene-edited baby using 

CRISPR

• 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 shocked the world by making 
the world’s first genome-edited 
babies
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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 
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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. 

JK’s Study Design
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He made some “heroic” statements

• “A gene 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”

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

9



Five principles JK suggested
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Five principles JK suggested

“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 
Journal. 

11



Two days after the video…
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At the conference

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. 

在香港舉行的一個基因組編輯國際會議
上，科學家賀建奎說，「事實上，對於
這個具體案例，我感到自豪。」
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Questions from the audience

What is the informed consent process? 
Who conducted? Who reviewed? What 
did the consent procedure include?

What is the ethical 
reviews process? 

Why HIV? Why CCR5? What is the medical 
needs?
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Questions from the audience

• Scientific Validity?

• Technology is not proven safe

• Off-target mutations are likely to happen

• Why HIV CCR5?

• Prevalent in developing countries

• A global health challenge

• JK sees there’s a medical need to prevent HIV 
in this regard, although sperm washing is 
effective enough

Why HIV? Why CCR5? 
What is the medical 
needs?
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Questions from the audience

What is the informed consent process? 
Who conducted? Who reviewed? What 
did the consent include?

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

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

Consent documents has been 
made it publicly available in 
his lab website
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JK’s Study Design- Informed Consent
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JK’s Study Design- Informed Consent
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JK’s Study Design- Informed Consent
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JK’s Study Design- Informed Consent
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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

What is the ethical 
reviews process in 
China? 
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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 
(南方科技大學) and Shenzhen HarMoniCare
Women and Children’s Hospital (深圳和美婦兒科
醫院). 

The Ethics Certificate was also obtained from the 
hospital on March, 2017
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JK’s Study Design- Informed Consent

• The hospital and the university linked to a 
controversial experiment purporting to have 
created the world's first genetically-edited 
babies denied their involvement.

• The public statement:
• 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 
University nor the Department. 

• The University formed an independent 
committee to investigate this incident
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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.”
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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. 
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Two months later

January, 2019  

The investigation team of Guangdong Province
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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.

「該行為嚴重違背倫理道德和科研誠信，嚴重違反國家有關規定，在國內外造
成惡劣影響」新華社說。
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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 
government intends to take 
against He and his team. 
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What then?

http://www.sustc.edu.cn/en/news_events_1_1/3056
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April 2015

CRISPR on human 

embryo by a Chinese 

research team

December 

2015

November 

2018

December 

2018

Timeline of “CRISPR-related events”
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Surprised, not surprised?
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At the end of the 1st summit in 2015

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

MIT Technol. Rev
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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? 
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Next.. 

 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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