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Insulin from GE bacteria 



DNA in our food? 

If I eat a banana,  
will I become a banana? 

 



Image from http://evolution.berkeley.edu/evolibrary/news/070201_corn 



A genetic duplication in 
tomato 

Xiao H, Jiang N, Schaffner E, Stockinger EJ, van der Knaap E. 2008. A retrotransposon-mediated gene duplication underlies 
morphological variation of tomato fruit. Science 319: 1527-1530. 
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Sweet potato, a natural GMO 

Kyndt et al, 2015. PNAS  5844–5849 

At least four 
bacterial genes 



Gene pool 

http://creationwiki.org/File:GenePool.png 



Word processing: an analogy 
for genetic engineering 



Imagine you are writing a 
cookbook on Italian cooking 



Imagine this sentence is a 
gene 

Tomato was added to the focaccia 
in the late 18th century. 



Plant transformation  
Copy and paste 

1.  Cut tomatoes in half. 
2.  Squeeze out the seeds.  
3.  Grate tomato flesh into a bowl. 
4.  Discard skins… 
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Plant transformation  
Copy and paste 



The precursor of pizza was probably the 
focaccia, a flat bread known to the Romans 
as panis focacius, to which toppings were 
then added. Modern pizza developed in… 

Gene editing (CRISPR) 
Targeted edits 

Wikipedia 



Gene editing (CRISPR) 
Targeted edits 

Wikipedia 
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Wine is made from grap juice. 
 
Wine is made from grape juice. Wine is made from grapem juice. Wine is made from grape juice. 

Gene editing (CRISPR) 
Targeted edits 



Emulating natural mutation 

0.00000001% 
change 

Nature Biotechology  doi:10.1038/nbt.2969  



Non-GMO breeding techniques 

For comparison 



Hybridization by hand 

Image from http://perennialreport.mortonarb.org/  



Forcing hybridization 

http://www.slideshare.net/musselburghgrammar/plant-culture-104171  



Credit – Vincent Colantonio; M.S. 
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Tissue culture 

See: Scnnell et al, 2015. A comparative analysis of insertional effects in genetically engineered plants: 
considerations for pre-market assessments. Transgenic Research 24:1-7, etc. 



Which causes greater genetic 
change: genetic engineering 
or conventional breeding? 



Genetic change… 

n  … is normal and desirable 
n  …comes about in lots of ways 



Genetic engineering… 

…offers more control in making 
genetic changes 



Genetic change: What matters is… 

Not how it was made 
But what it does 



General topics 

n  Ways to communicate biology of GE 
crops 

n  Guidance from social sciences 



Presenting the science is 
necessary but insufficient 





I know what to do to promote 
dialogue.   

I am not always successful in doing 
what I am telling you to do. 







Be grounded in the science 



Genetically engineered crops 
(GMOs) 

What are your principal concerns 
and questions? 

Paul	Vincelli	
Extension	Professor	and	Provost's	Distinguished	Service	Professor	
UK	Coordinator,	Sustainable	Agriculture	Research	and	Education	Program	
University	of	Kentucky	

Let critics speak first 



Are you trying to poison 
America’s children? 

Resist that impulse to respond 
with anger! 



https://www.geneticliteracyproject.org/2015/02/10/the-
original-frankenfoods/  

Doesn’t 
represent 
scientific 
findings 



Let critics speak first 

Seek consent 

Practice active 
listening 



Commodity Residues 
(ppm) 

Source 

Soybean 0.26-18.5 http://www.reuters.com/article/2015/04/20/us-food-agriculture-
glyphosate-idUSKBN0NB1N020150420  

Soybean 0.1 to 1.8  http://www.ask-force.org/web/HerbizideTol/Arregui-Monitoring-
Glyphosate-Residues-in-Soybean-2004.pdf  

Soybean 0.27-17 http://www.fao.org/docrep/009/a0209e/a0209e0d.htm  

Maize 0.029 (mean) http://www.foodstandards.gov.au/code/applications/documents/
A1021%20GM%20Maize%20SD2%20Glyphosate%20residues.pdf 

Refined corn oil* ND http://www.foodstandards.gov.au/code/applications/documents/
A1021%20GM%20Maize%20SD2%20Glyphosate%20residues.pdf 

Corn starch* ND http://www.foodstandards.gov.au/code/applications/documents/
A1021%20GM%20Maize%20SD2%20Glyphosate%20residues.pdf 

Canola oil ND http://www.foodstandards.gov.au/code/applications/Pages/
A1089.aspx  

Don’t bombard the public 
with everything you know 



List of all industry funding 
received for GE work (=GMOs) 



Practice full disclosure 

Accepting funding is not scientific 
misconduct.  It does not disqualify you. 



The Common Good 

Food security 
Sustainable food systems 

Reduced pesticide use against 
diseases and insects 



Speak to shared values 





Use your voice 

Personalize the 
topic. Humanize 
the technology. 





Personalize the 
topic. Humanize 
the technology. 



Keep it respectful 

http://www.i2clipart.com/  

“Thanks for your feedback” 



“Thanks for your feedback” 



Empathize 

“People must know how much you care 
before they care about how much you know.” 

 



Chem  
China 

Sustainability 2009, 1:1266 

Use language of 
unity, not division 



Chem  
China 

Sustainability 2009, 1:1266 

Affirm legitimate 
concerns 



Roundup-Ready® corn 
Active ingredient = glyphosate 



“Pesticide treadmill” 

Glyphosate-tolerant weeds 

Affirm legitimate 
concerns 





“Toxicological Profile for Glyphosate,” CDC report, 2019, 
https://www.atsdr.cdc.gov/toxprofiles/tp214.pdf 



https://www.nature.com/articles/s41598-019-42860-0.pdf  

Affirm legitimate 
concerns 



http://www.campbellsoupcompany.com/ 

Consider your position on labeling 



Personalize the 
topic. Humanize 
the technology. 



Traditional papaya variety, 
highly susceptible 



Aspergillus, Aflatoxins 

Rat livers injected with increasing doses of 
aflatoxin B1. Upper left=aflatoxin-free 
control. http://poisonousplants.ansci.cornell.edu/toxicagents/
aflatoxin/aflatoxin.html 



Aflatoxin reduction by gene 
silencing 

Thakare et al, 2017. Aflatoxin-free transgenic maize using host-induced gene silencing. Science Advances e1602382 

Log2 (20) = 4.3 



http://creativecommons.org/
licenses/publicdomain/ 

Speak to 
shared 
values 



https://www.youtube.com/
watch?v=_LoKPldPopU  
http://
biotecnologiasi.tumblr.com/
post/134464391394/ 



Bt brinjal in Bangladesh 

Shelton et al, 2018. Bt eggplant project in Bangladesh: History, Present Status, and Future Direction. Frontiers in 
Bioengineering and Biotechnology doi: 10.3389/fbioe.2018.00106 

20 farmers in 2014 
25,520 farmers in 2018 



Viruses in African cassava 

Left: https://twitter.com/Pvincell/status/363999930349654016 
Right: Image copyright J. Legg 



Cassava with resistance to 
viruses 

https://twitter.com/mark_lynas/status/362877275470962688/photo/1  
Funding: US-AID, Bill and Melinda Gates Foundation, and the Monsanto Fund 



Wagaba et al, 2017.  Field Level 
RNAi-Mediated Resistance to 
Cassava Brown Streak Disease etc, 
doi: 10.3389/fpls.2016.02060 



Roundup-Ready® corn 



“Pesticide treadmill” 

Glyphosate-tolerant weeds 

Affirm legitimate 
concerns 



Widespread deployment of a 
single gene poses a risk 

T-urf13 mitochondrial gene 

Southern corn leaf blight, 1970 

Affirm legitimate concerns 



Case by case 







https://osf.io/preprints/socarxiv/26ubf/  



https://osf.io/preprints/socarxiv/26ubf/  


