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Welcome to the
Austin Forum on Technology & Society!

We cover emerging, disruptive, and pervasive
technologies to help you understand how these 
technologies will influence and impact society,

and how you can be a positive contributor to that!
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We have 6 ways to learn, share, connect!
Live monthly events Online content

Presentation + Networking events
• Expert presenter-focused
• In-person and online—hybrid
• Recording and slides posted online

Workshops
• Offered by Austin Forum partners and friends
• Free, or with special discounts for AF attendees
• Designed to accelerate technical understanding, 

expertise

Meetup discussion events
• Participatory for everyone
• In-person only
• Never recorded—speak freely!

Podcasts: Austin Forum Upload (hiatus)
• Audio only
• Conversation formats
• Hosted in all major podcast stores, AF website

Book discussion events
• Participatory for everyone
• Online only
• Never recorded—speak freely!

Slack Community, Website, Newsletter
• Get updates and register for events
• Learn more about the Austin Forum
• Ask questions, share, etc. (Slack)
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Our Partners Make Austin Forum Possible!

Please contact us if you want to become an annual partner!
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Welcome to our newest annual partner!

Mark Contreras
Sr. Sales Manager

Supermicro

Tom Garvens
VP Hardware 

Solutions
Supermicro
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Why join the Austin Forum Slack 
workspace?

✓ Continue and deepen the conversation 
after Austin Forum events

✓ Find new opportunities for collaboration, 
mentoring, working, and more

✓ Learn about other local events and 
relevant Tech & Society opportunities

✓ Because this gives everyone in our 
community—online and in-person—the 
same way to ask questions!

Before we get started, join our
How?

1. Open a web browser

2. Go to: www.austinforum.org/slack

3. Click “Join the Austin Forum Slack 
Workspace”

4. Enter your email address

5. Check your email to confirm Slack invitation

6. Enter your name and click “Create Account”

7. You’re in! You can use the Slack mobile app 
now, too.

8. Add channels to your view using + Add 
channels)

http://www.austinforum.org/slack
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And now, our featured presentation…
Please:

✔ Respect our speakers & audience

✔ Ask questions in the AF Slack in 
the #event-questions channel.
One person will win a SXSW 
badge!

✔ Learn, think, and enjoy!
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Dr. Ilya Finkelstein
The University of 
Texas at Austin

Dr. Stephen C. Ekker, 
The University of 
Texas at Austin

Gene Editing: A 2024 Update



Seeing this […] diversity of structure in one small, intimately related group of birds, one 

might really fancy that […] one species had been taken and modified for different ends.





The promise and peril of 

CRISPR gene editing

Image: Nils Davey @ IBD

https://www.investors.com/news/technology/crispr-gene-editing-biotech-companies/


Image: Kelsey King @ Ensia

2013: CRISPR-Cas9 used to edit human cells

2013: Gene-edited mice

2015: Pigs resistant to swine flu

2017: Pigs for human organ transplants

2017: Viable edited human embryo (US)
2018: First human trials (US & Europe)

2021: First engineered humans born (HIV-resistant?)

2023: First CRISPR treatment for sickle cell disease

2014: Disease-resistant wheat

2015: Herbicide-tolerant canola

2022: Over 40 engineered crops

CRISPR

https://ensia.com/voices/crispr-is-coming-to-agriculture-with-big-implications-for-food-farmers-consumers-and-nature/
https://www.ncbi.nlm.nih.gov/pubmed/22745249
http://www.genetics.org/content/early/2014/09/28/genetics.114.169771.short
https://www.nature.com/articles/528S15a
http://science.sciencemag.org/content/early/2017/08/09/science.aan4187
https://www.nature.com/news/crispr-fixes-disease-gene-in-viable-human-embryos-1.22382
https://www.technologyreview.com/s/610721/crispr-trials-are-about-to-begin-in-people-but-we-still-dont-know-how-well-it-works-in/
https://www.nature.com/articles/nbt.2969
https://www.nature.com/news/seeds-of-change-1.17267
https://www.nature.com/news/gene-edited-crispr-mushroom-escapes-us-regulation-1.19754


A humble beginning to the CRISPR age of biology

“An unusual structure was found ... Five highly homologous sequences of 29 nucleotides were arranged as 

direct repeats with 32 nucleotides as spacing.”

The authors suggest that spacers are the traces of past invasions by extrachromosomal elements, and 

hypothesize that they provide the cell immunity against [...] infection.

Fundamental curiosity-driven research is a public imperative!





crRNA

(gRNA)

Cas9 

protein

CRISPR-Cas proteins can be 

used in any organism!

● Gene knockout (deletion)

● Gene replacement

(editing)

● Chromosome inactivation



Technical hurdles to genome editing

Solutions:

● Engineer/find more precise Cas9s

● Select target genes very carefully

● Verify all edits by other means

Unanticipated (off-target) edits Delivery to cells

Unanticipated immune response
Cost



Victoria Gray: First sickle cell patient treated with CRISPR

Victoria Gray (2021); credit: NPR

Ex vivo engineering of hematopoietic 

stem and progenitor cells (HSPCs) 
followed by transplantation

Casgevy priced at $2.2 million per 
patient in the US

https://www.npr.org/sections/health-shots/2021/12/31/1067400512/first-sickle-cell-patient-treated-with-crispr-gene-editing-still-thriving


Can we afford these therapies?



Future outlook: long term (5+ years)

Refs: The Guardian; Design of a synthetic yeast genome; Three-person IVF

● De novo “genome-write”

○ Already shown for viruses, bacteria, yeast
○ Human genome-write mostly a ‘cost’ 

problem

● Chromosome / genome transplant therapy

○ Synthetic genome transfer 

● De-extinction of related species (?)

○ Wooly mammoth DNA in modern elephants

● Weaponized gene drives (?)

https://www.theguardian.com/science/2017/feb/16/woolly-mammoth-resurrection-scientists
http://science.sciencemag.org/content/355/6329/1040.long
https://www.theguardian.com/science/2013/jun/28/uk-government-ivf-dna-three-people


NASA Scientist, 

Dr David Brin asked: 

What if you could code 

DNA like you can edit 

text on a word 

processor?

1978



● Therapy?

● Bioweapon?



● Both?



The Human Body is the Bottleneck for Therapies

● 37 Trillion ’Flash Drives’ to ‘edit’

● 1 per cell.



The Human Body is Also Amazing for Therapies

● By targeting key systems:

○ Blood (sickle cell disease)

○ Muscle (DMD)

○ Cancer (CAR-T)



1985, Dr Carl Woese (UIUC) asked me: 

Why spend the rest of your life coding 

computers…

When you could code life?



Disclosures



‘Coding’ life for Innovation & Impact

Disclosures



Rare Disease Therapies

Adding therapeutic genes to B Cells Fixing Faulty Mitochondria



Curing Cancer in Pets and Their People

● Using Gene Editing and AI for Designing New Living Therapies



Fighting Climate Change

Recombinetics: heat-tolerant Angus beef Forjazul: Salt-tolerant seaweed
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NASA Scientist, 

Dr David Brin asked: 

What if you could code 

DNA like you can edit 

text on a word 

processor?

What are YOUR Answers?
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NASA Scientist, 

Dr David Brin asked: 

What if you could code 

DNA like you can edit 

text on a word 

processor?





So what’s next?



So what’s next?

Great hardware
Open Source Software



So what’s next?

● ‘LINUX’ for CRISPR



Ethics, Policy and CRISPR-

Based Technology



Two Technologies

● Gene editing: CRISPR offers a more powerful technique 

than a host of earlier methodologies.

● Gene drives: how supra-Mendelian inheritance results in 

rapid spread of a gene in a population.



Ethics of Human Gene Editing

● Difference between germ-line and somatic cells.

● Weismann barrier:

(current therapies)

(positive eugenics?)



Ethics of Somatic Cell Gene Editing

● If we accept modern medicine, there are no in-principle 

ethical problems.

Problem is safety

and efficacy.



Germ-line editing: Burden of U.S. History



Context: Forced Sterilization in the U.S.



Negative versus Positive Eugenics

● Negative eugenics: Remove undesirable (e.g., disease) 

alleles from population.

● Elimination of genetic diseases from the human 

population?



Positive Eugenics and Designer Babies: Who Decides?

Should We Select for Polydactyly?



Biology Makes Positive Eugenics Difficult

● Epistasis and Pleiotropy



Core Problem:

From Science.



Morals of the Story

● Somatic cell gene therapy is here, but at hat cost?

● Germline gene therapy—deserves public discussion.

● Designer babies with enhanced traits? 

● Technically possible; extremely risky

● Would you do it?



Thank you!



Stephen C. Ekker, PhD

stephen.ekker@gmail.com

@scekker

Ilya Finkelstein, PhD

ilya@finkelsteinlab.org

mailto:stephen.ekker@gmail.com
mailto:ilya@finkelsteinlab.org
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Q&A for

Gene Editing: A 2024 
Update with Dr. Ilya 

Finkelstein and
Dr. Stephen C. Ekker
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What was the most important thing you 
learned tonight? (30 sec)

1 2 3 4 5 6 7 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28

8

29



www.austinforum.org



www.austinforum.org



www.austinforum.org

Upcoming presentation topics include
• Smart cities & places
• Tech for health, happiness & helping
• Programming Quantum cmoputers
• and more!!!

We are changing venues for the
presentation events, to ACC Rio Grande
in the Center for Government & Civic Service!
(Free parking, streaming/recording, beer!)

Join Us for More Great Content in 2024!

Plus:
• In-person meetups & 

workshops
• Online book discussions
• Podcasts
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• If you have computers, tablets, or smartphones no longer being used, 
please help those in need

• Bring your devices to any in-person event, and we’ll donate to our worthy 
charities!

Donate Your Unused Tech
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Austin Forum Team!

John Lockman
Podcast Engineer

Jay Boisseau
Executive Director

Mary Garza
Web/UX Designer

Allison Warner
Managing Director

Gabby Warner
Communications

Chris Ashton
Streaming Support
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Our Partners Make Austin Forum Possible!

Please contact us if you want to become an annual partner!
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Be an Austin Forum Friend—or Champion!
Champions help us program and provide great 
educational programming and informative experts
($1000+)

• Offer advice on programming topics, 
invited speakers, podcasts & events

• Attend the annual meeting & VIP reception
• Get a nice tax deduction!
• Get cool AF swag
• 100% of your gift goes to executing the Forum

BE A FRIEND
OF THE FORUM!

Or be a Friend of the Forum—forever!
($100+)

• Get cool AF swag
• Get a tax deduction!
• 100% of your gift goes to

executing the Forum
• Listed on our Friends page forever!

BE A CHAMPION
OF THE FORUM!

www.austinforum.org/support
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Join us to learn, share, discuss!!

imgres.png

Please share the upcoming events with your friends 
and colleagues!

https://www.facebook.com/viziasllc
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