
Unintended Effects

24 October, 2018



 Introduction – Development of a Biotech Product

 Unintended Effects in General

 Unintended Effects on Composition and Databases

 What have we learned in the past 20 years

2

Contents

10/24/2018 Unintended effects



Page 3

Biotechnology is an extension of  

traditional plant breeding
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Traditional plant breeding Many genes are transferred

Plant biotechnology A single gene is transferred
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GM-insertional effects are assessed based on molecular 
information but…

insertional effects are not limited to those encountered as a 
result of genetic engineering and should present a similar level of 
risk.

Schnell, J. et al. (2015) A comparative analysis of insertional effects in genetically 
engineered plants:  considerations for pre-market assessments.  Transgenic Res. 24, 
1-17.
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General Unintended Effects
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Unintentional effects may occur 

during conventional breeding
UnintendedSelected
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Changes in Composition of Maize

Maydica (2006) 51: 417-423

Starch Protein Oil

Amino Acids
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Impact of Germplasm Background
1 event, 1 location

Variations in 

composition 

related to 

germplasm 

background and 

NOT to 

transgensis

Privalle, L, Gillikin, N, Wandelt, C. J. Agric. Food Chem.
2013, 61, 8260-8266.DOI: 10.1021/jf400185q
Copyright © 2013 American Chemical Society
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Impact on Proximate/Fiber
Multiple Events Same Construct

1 location

No impact related to gene regardless of insertion site 
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Version 1 released in 2003

Version 6 current version released in 2016, Version 7 EOY 2018

Publicly available

972,000 data points. 195 analytes

Only Conventional data included

8 crops (maize, soybean, cotton, potato, canola, sorghum, sweet 

corn, rice)

Searchable
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Endpoint Paoletti et al. CCDB

Maize Amino acids 1997 6567

Soybean Amino acids 1655 5025

Database Facts
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• How long is long enough?

• What is the main use of these crops?

ANIMAL FEEDING

Commercial cultivation of genetically modified (GM) plants has been 

conducted for more than 20 yr. Over this period of time, studies on the 

feeding of GM crops to animals were also conducted to evaluate the 

potential impact. The evidence revealed that animal studies feeding GM 

crops did not present adverse effects.

Flachowsky  (2017) Future challenges feeding transgenic plants. Animal Frontiers 7, 15-23
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History of Safe Use

10/24/2018 Unintended effects



Van Eenennaam, A. L. and Young, A. E. Prevalance and impacts of genetically 

engineered feedstuffs on livestock populations  J. Animal Science (2014) 92:4255-

4278
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History of Safe Use – Over 20 years
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Broiler Production Statistics
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• All health parameters have improved in both dairy, 

cattle and poultry industries since the introduction of 

biotech products

• An estimated 24 consecutive generations of broilers 

have been consuming biotech feed 2000 -2011

• Through 2017 it is now 38 consecutive generations
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Important Animal Statistics
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 Selection is a key step in both conventional and GM 

crop breeding

• The plant genome is dynamic – there is extensive 

documentation of changes occurring in nonGM

plants

 No adverse unintended  impacts of GM crops due to 

the transformation process have been observed.

 >20 years of animal feeding on agbiotech crops no 

negative impact on animal production statistics
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Learnings

Can we build on what we’ve learned and focus on 

relevant endpoints?
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