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“Are you familiar 

with CRISPR?”

In 1993, a breakthrough new 
technology, known as CRISPR, gave 
scientists a path to treat incurable 
diseases through genetic editing. 

In 2016, due to its potential for 
misuse, the U.S. Intelligence 
Community designated genetic 
editing a ‘Weapon of Mass 
Destruction and Proliferation.’





The Nobel Prize
in Chemistry 2020

awarded jointly to 

Emmanuelle 
Charpentier 

and 
Jennifer A. 

Doudna

"for the development 
of a method for 

genome editing."

October 7, 2020
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Fyodor Urnov
Innovative 
Genomics Institute



Francisco Mojica
(University of Alicante)
Salterns of Santa Pola, Spain



An “unusual arrangement”: CRISPR in E. coli (1987)

Ishino Y. et al. 

J. Bacteriol. 2018 





Science 2007

Rodolphe Barrangou (NCSU)



Jill Banfield
UC Berkeley

Courtesy:
HUMAN NATURE

“One thing they’ll write on 

my tombstone is:

Told Jennifer Doudna

about CRISPR-Cas. 

Like, that will be the sum of 

my life!”



CRISPR

… is a natural 
bacterial immune 
defense system 
that provides 
a means to 
recognize, 
remember and 
destroy viral 
invaders.



Team Doudna/Charpentier (2012)

Stanley Hall
UC Berkeley
2012

Emmanuelle Jennifer Martin Krzysztof Ines
Charpentier Doudna Jinek Chylinski Fonfara



“… for the invention of CRISPR-Cas9, a precise nanotool for editing DNA”

Kavli Prize
Oslo, Norway
Sept. 2018





Lights. Camera. Action…  CUT!

CRISPR-Cas9 
visualized by high-
speed atomic force 
microscopy

M. Shibata, H. Nishmasu et al.
Nature Communications 8, 1430 (2017) Hiroshi Nishimasu (Univ Tokyo)





Victoria Gray
Forest, Mississippi

First patient to receive CRISPR gene 
therapy for sickle-cell disease in the USA

• 46% total HbF
• 99.7% red blood cells contain 

some of it.

CRISPR Therapeutics  | June 2020
Meredith Rizzo / NPR



In vivo Genome Editing

NEJM June 2021





Carlene Knight



The world’s most expensive 

medicine could save toddlers’ lives. 

But getting it is complicated

By Jonathan Saltzman -- Boston Globe 8.8.19

Estelle Lemieux





20072011

2013

He Jiankui
Heterogeneous Diversity of Spacers within CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats)
Jiankui He & Michael W. Deem
Phys. Rev. Lett. 105, 128102 – Published 14 September 2010

He Jiankui’s Journey



Huang Junjiu
(Sun Yat-sen University)

Chinese Scientists Edit Genes of Human Embryos, 

Raising Concerns

-- New York Times (2015)



Shoukrat Mitalipov (OHSU)



Robert Edwards / Louise Brown



The “AIDS Village”
Wenlou Village 

Henan Province, China

Lu Guang



“The Baby is Born”



Antonio Regalado
MIT Technology Review





HKU November 28, 2018





1. He didn’t address an unmet medical need.

2. The actual editing wasn’t executed well.

3. It’s not clear what those new mutations will do.

4. There were problems with informed consent.

5. He operated under a cloak of secrecy …

6. … but organized a slick PR campaign.

7. A few people knew about He’s intentions but failed to stop him.

8. He acted in contravention of global consensus.

9. He acted in contravention of his own stated ethical views.

10. He sought ethical advice and ignored it.

11. There is no way to tell whether He’s work did any good.

12. He has doubled down.

13. Scientific academies have prevaricated.

14. A leading geneticist came to He’s defense.

15. This could easily happen again.
Ed Yong, The Atlantic

Dec 3 2018

15 Reasons Why



“ How could Dr. He and 

[his] team change the 
gene pool of the 
human species without 
considering the need 
to consult other parts 
of the human species?”

-- Qiu Renzong



A. Regalado
Tech Review Dec 3, 2019

Birth Announcement



Elsie Chen 
New York Times

Residential  Surveillance



“Going against the consensus… that CRISPR-Cas9 

technology is still too experimental and dangerous 

to use in human embryos, he applied it to forever 

change the genomes of twin girls.... His reckless 

experimentation on the girls in China not only 

shattered scientific, medical and ethical norms, it 

was also medically unnecessary… 

He’s fateful decision to ignore the basic medical 

mantra of “do no harm” and risk the unintended 

consequences will likely be remembered as one 

of the most shocking misapplications of any 

scientific tool in our history.”



HHGE Criteria

… should a country decide to permit them, are:

1. Limited to serious monogenic diseases (severe 

morbidity or premature death)

2. Limited to changing a pathogenic gene variant 

to a sequence common in the population and 

non-disease-causing

3. No healthy embryos to be subjected to HHGE

4. Limited to cases where prospective parents 

have no (or very poor) options for having a 

genetically related child. NAS/Royal Society
Sept 2020



Andrey Rudakov / 
Bloomberg

Denis Rebrikov
Pirogov Medical University
Moscow

«Вчера было рано, завтра будет поздно. Власть надо брать сегодня».

“Yesterday was early, tomorrow will be late. 

Power must be taken today.”
-- LENIN



Who Wants a CRISPR Clinic?

Credit: William Hurlbut



Luhan Yang (eGenesis)



The UCSD Insectary

Omar Akbari

GENE DRIVES



Christie Hemm Klok
Washington Post

Beef Barn,
UC Davis



Genome Edited Plants

Caixia Gao (Chinese Academy Sciences) Zach Lippman (CSHL/HHMI)



The first CRISPR gene-
edited food has gone on 
sale in Japan recently, in the 
form of a tomato packed 
with an alleged increase in 
nutritional content. 

The Sicilian Rouge High GABA 
tomato, created by start-
upSanatech Seed, sold gene-
edited seedlings to any 
farmers that wanted them 
earlier in the year, and 4,200 
farmers took up the offer. 
Now, the tomatoes are ripe for 
sale.

https://sanatech-seed.com/ja/


Eriona Hysolli
Medium December 2018





David Liu
Broad Institute/HHMI



Alexis Komor Nicole Gaudelli
(UCSD) (Beam Therapeutics)

Behold: Base Editing 
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