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June	19,	2017	
 
Dockets	Management	(HFA-305)	
Food	and	Drug	Administration	
5630	Fishers	Lane,	Rm.	1061	
Rockville,	MD	20852	
Via	https://www.regulations.gov.		
	
RE:		Docket	No.	FDA	2016-N-4389	on	“Genome	Editing	in	New	Plant	Varieties	Used	for	Foods.”	

The	Society	for	In	Vitro	Biology	(SIVB),	formerly	the	Tissue	Culture	Association,	is	a	professional	
society	devoted	to	fostering	the	exchange	of	knowledge	of	in	vitro	biology	of	cells,	tissues	and	
organs	 from	 both	 plant	 and	 animals	 (including	 humans).	 The	 focus	 is	 on	 biological	 research,	
development,	and	applications	of	significance	to	science	and	society.	 	The	SIVB	 is	made	up	of	
academics,	ranging	from	professors	to	students,	industry	members	and	other	interested	expert	
members	that	work	 in	the	area	of	tissue	culture.	 	SIVB	members	have	played	 leading	roles	 in	
the	 development,	 safety	 evaluation,	 and	 deployment	 of	 GE	 crops;	 therefore,	 the	 SIVB	
membership	counts	with	unparalleled	expertise	on	the	topic. 

In	its	request	for	comments,	the	FDA	is	asking	a	series	of	guiding	questions.		Before	these	can	
be	 reliably	 answered,	 it	 is	 first	 necessary	 to	 provide	 additional	 background	 information	 on	
genome	editing.		The	term	‘genome	editing’	refers	to	series	of	technologies	that	can	make	site-
specific	 changes	 in	 the	 DNA	 of	 a	 plant	 or	 other	 organism.	 	 These	 changes	 fall	 into	 three	
categories:	

• Type	I	–	comprises	small	indels	or	base	pair	substitutions	
• Type	II	–	one	allele	is	substituted	for	another	
• Type	III	–	DNA	is	inserted	at	a	site	

	

1.	 In	 what	 ways	 are	 the	 food	 safety	 risks	 associated	 with	 human	 and	 animal	 foods	 from	 genome	
edited	plants	the	same	as	or	different	from	those	associated	with	other	plant	development	methods	
(e.g.,	 hybridization,	 chemical	 or	 radiation-induced	 mutagenesis	 and	 non-targeted	 genetic	
modifications	using	in	vitro	recombinant	DNA	technologies)?	Please	provide	data	and/or	information	
to	support	your	view.	

Type	I.	 	These	modifications	are	in	essence	no	different	from	the	same	products	produced	by	
mutation	breeding,	 or	 selection	 from	a	 large	population	 as	 is	 common	 traditional	 practice	 in	
plant	breeding.	 	Single	base	insertions,	deletions	and	substitutions	are	common	in	nature	and	
are	enhanced	in	mutagenesis	–	a	technique	often	used	in	plant	breeding	since	the	1940s,	and	
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considered	 unnecessary	 to	 regulate.	 The	 International	 Atomic	 Energy	 Agency	 maintains	 a	
database	 of	 over	 3000	 crop	 varieties	 developed	 from	 mutagenesis1.	 	 Mutations	 from	
mutagenesis	were	documented	at	a	rate	of	4-10	x10-6	bp	in	mutated	plants:	

• Shan	 L,	 Y-c	 Zheng,	 H-r	 Cui,	 H-w	 Fu,	 Q-y	 Shu,	 and	 J-z	 Huang.	 	 2016.	 Frequency	 and	 type	 of	 inheritable	
mutations	induced	by	gamma	rays	in	rice	as	revealed	by	whole	genome	sequencing.	J.	Zhejiang	Univ	Sci	B.	
17(12):	905–915.		doi:		10.1631/jzus.B1600125		

Mutagenesis	also	results	in	deletions	or	duplications	of	hundreds	of	genes:	

• Bolon	YT,	AO	Stec,	 JM	Michno,	 J	Roessler,	PB	Bhaskar,	 L	Ries,	AA	Dobbels,	BW	Campbell,	NP	Young,	 JE	
Anderson,	DM	Grant,	JH	Orf,	SL	NaeveL,	GL	Muehlbauer,	CP	Vance,	&	RM	Stupar		2014.	Genome	resilience	
and	 prevalence	 of	 segmental	 duplications	 following	 fast	 neutron	 irradiation	 of	 soybean.	 Genetics	 198:	
967-981.	

• Anderson	 JE,	 JM	Michno,	 TJY	 Kono,	AO	 Stec,	 BW	Campbell,	 SJ	 Curtin	 and	RM	Stupar.	 	 2016.	 	Genomic	
variation	 and	 DNA	 repair	 associated	 with	 soybean	 transgenesis:	 a	 comparison	 to	 cultivars	 and	
mutagenized	plants.		BMC	Biotechnology.		16:41	

Mutagenesis	 simply	 enhances	 the	 rate	 of	 changes	 that	 take	 place	 anyway	 in	 a	 genome.	 	 In	
general,	 insertions	and	other	 rearrangements	are	commonplace	 in	plant	genomes.	 	The	 topic	
has	been	reviewed:	

• Weber	 N,	 C	 Halpin,	 LC	 Hannah,	 JM	 Jez,	 J	 Kough	 &	 W	 Parrott.	 2012.	 Crop	 genome	 plasticity	 and	 its	
relevance	 to	 food	 and	 feed	 safety	 of	 genetically	 engineered	 breeding	 stacks.	 Plant	 Physiol.	 160:	 1842-
1853.	

• Schnell	 J,	M	Steele,	 J	Bean,	M	Neuspiel,	C	Girard,	N	Dormann,	C	Pearson,	A	Savoie,	L	Bourbonnière	&	P	
Macdonald.	 2015.	 	 A	 comparative	 analysis	 of	 insertional	 effects	 in	 genetically	 engineered	 plants:		
consideration	for	pre-market	assessments.		Transgenic	Res.	24:1-17.	

	

Type	II	editing	gives	the	same	results	that	traditional	backcrossing	does	(as	long	as	the	template	
gene	is	from	the	same	taxonomic	family).		The	main	difference	is	that	editing	is	far	more	precise	
than	backcrossing.	 	Editing	only	changes	1	allele;	backcrossing	brings	 in	all	the	flanking	genes.		
Case	in	point,	tomato	varieties	that	have	the	Tm-2	gene	from	L.	peruvianum	backcrossed	into	
them	have	between	4	and	51	cM	of	L.	peruvianum	DNA	in	them:	

• Young	ND	and	SD	Tanksley.		1989.	RFLP	analysis	of	the	size	of	chromosomal	segments	retained	around	the	
Tm-2	locus	of	tomato	during	backcross	breeding.		Theor.	Appl.	Genet.		77:353-359	

Type	II	editing	can	also	replace	an	allele	with	another	that	is	orthologous,	but	from	a	taxonomic	
group	beyond	the	family.		These	substitutions	are	possible	when	orthologous	genes	have	been	
highly	conserved	across	evolution.	 	As	long	as	the	overall	gene	family	does	not	have	toxins	or	
allergy-inducing	 gene	 members,	 there	 is	 no	 scientific	 reason	 to	 treat	 these	 differently	 from	
genes	that	are	backcrossed	into	a	plant.		A	good	example	is	the	EPSPS	enzyme,	which	is	present	
in	1000’s	of	versions	in	the	human	diet:	

• Hammond	B,	J	Kough,	C	Herouet-Guicheney,	&	JM	Jez,		2013.		Toxicological	evaluation	of	proteins	
introduced	into	food	crops.	Crit	Rev	Toxicol.	43(Suppl	2):25-42.	

	

                                                
1 https://nucleus.iaea.org/Pages/mvd.aspx 
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Type	 III.	 SIVB	 considers	 that	 Type	 III	 editing	 can	 present	 issues	 similar	 to	 those	 posed	 by	
transgenes.	 	Thus,	as	along	as	a	 significant	 insertion	 is	 involved,	 it	 should	be	 treated	 like	any	
other	 cases	where	a	 transgene	has	been	 inserted.	 	However,	 small	 insertions	occur	naturally	
due	to	mutations	and	therefore	should	not	fall	under	FDA	regulation.		Any	insertion	sequence	
that	can	occur	once	in	the	organism’s	genome	by	chance	alone	should	excluded	up	front.	
	

To	what	extent	is	the	scientific	knowledge	of	and	experience	with	current	new	plant	varieties	(such	as	
those	developed	with	 in	vitro	 recombinant	DNA	technologies	 that	have	gone	through	the	voluntary	
consultation	process)	relevant	to	the	safety	assessment	and	regulatory	status	of	food	from	new	plant	
varieties	 produced	 using	 genome	 editing?	 Is	 there	 additional	 scientific	 knowledge	 that	 would	 be	
relevant	specifically	 to	 the	safety	assessment	and	regulatory	status	of	new	plant	varieties	produced	
using	genome	editing?	Please	provide	data	and/or	information	to	support	your	view.	

The	 current	 food	 safety	 paradigm	 justifiably	 centers	 on	 the	 transgene	 and	 its	 products.		
However,	 the	 original	 fear	 of	 unintended	 consequences	 from	 the	DNA	 insertion,	 such	 as	 the	
accidental	activation	of	genes	for	toxin	production	

• Kessler	 DA,	 MR	 Taylor,	 JH	 Maryanski,	 EL	 Flamm,	 KL	 Kahl	 (1992)	 The	 safety	 of	 foods	 developed	 by	
biotechnology.		Science	256	(5063):	1747-1749	

is	 used	 to	 justify	 food	 and	 feed	 safety	 evaluations.	 	 Keeping	 in	 mind	 that	 conventional	
modification	is	not	considered	risky	enough	to	merit	regulating,	the	modern	understanding	of	
the	 plant	 genome	 (Weber	 et	 al.,	 2013;	 Schnell	 et	 al.,	 2015,	 referenced	 above)	 shows	 that	
modification	 with	 rDNA	 is	 no	 more	 likely	 to	 result	 in	 unintended	 effects	 than	 conventional	
modification.	 	 Thus	 it	 is	 not	 surprising	 that	 FDA	 evaluated	 153	 submissions	 from	 18	 crops	
between	 1995	 and	 2017,	 and	 found	 that	 all	 have	 been	 “not	materially	 different”	 from	 their	
conventional	 counterparts.	 	 Thus	 evaluations	 for	 unintended	effects	 are	 superfluous.	 	Within	
this	 context,	 there	 is	no	 justification	 for	any	mandatory	pre-market	 consultations	with	Type	 I	
and	Type	II	genome	editing.			
	

2.	 Are	 there	 categories	 of	 genome	 edited	 plant	 varieties	 for	 which	 there	 are	 scientific	 bases	 to	
conclude	 that	 foods	 from	such	categories	are	unlikely	 to	present	 food	safety	 risks	different	 from	or	
greater	than	those	for	traditional	plant	breeding?	

As	discussed	above,	plants	derived	from	Type	I	and	II	editing	clearly	meet	the	requirements	laid	
out	in	question	2.		Twenty	years	of	experience	have	shown	no	adverse	effects	and	there	is	no	
evidence	of	increased	harm	from	unintended	effects	of	genetic	engineering	of	plants.			

• National	 Academies	 of	 Sciences,	 Engineering,	 and	 Medicine.	 2016.	 Genetically	 Engineered	 Crops:	
Experiences	 and	 Prospects.	 Washington,	 DC:	 The	 National	 Academies	 Press.	
doi:https://doi.org/10.17226/23395	

• A	decade	of	EU-funded	GMO	research	 (2001	 -	2010),	European	Union	Directorate-General	 for	Research	
and	Innovation	Biotechnologies,	Agriculture,	Food	EUR	24473	EN	2010	

• Chassy	 B,	 et	 al.,	 2004.	 Nutritional	 and	 Safety	 Assessments	 of	 Foods	 and	 Feeds	 Nutritionally	 Improved	
through	 Biotechnology.	 Comprehensive	 Reviews	 in	 Food	 Science	 and	 Food	 Safety,	  69 (2):crh62–crh6, 
10.1111/j.1365-2621.2004.tb15497.x	

• Delaney	 et	 al.,	 Evaluation	 of	 protein	 safety	 in	 the	 context	 of	 agricultural	 biotechnology.	 Food	 Chem	
Toxicol.	2008	May;	46	Suppl	2:S71-97.	doi:	10.1016/j.fct.2008.01.045	
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• Delaney	B.		2015.	Safety	assessment	of	foods	from	genetically	modified	crops	in	countries	with	developing	
economies.	Food	and	Chemical	Toxicology.		86:	Pages	132-143	https://doi.org/10.1016/j.fct.2015.10.001	

• Nicolia	A,	A	Manzo,	 F	Veronesi,	 and	D	Rosellini.	 	 2014.	 	An	overview	of	 the	 last	10	 years	of	 genetically	
engineered	crop	safety	research.		Crit.	Rev.	Biotechnol.		34:77-88.	

	

a.	 If	 such	 categories	 exist,	 how	 do	 plant	 developers	 ensure	 the	 safety	 of	 foods	 from	 new	 plant	
varieties	in	these	categories?	For	example,	how	are	safety	assessments	of	foods	from	these	varieties	
accomplished,	and	what	data	and	information	are	or	should	be	considered	in	such	assessments?	

Levels	of	known	toxins	and	antinutrients	(eg,	glycoalkaloids	in	potato)	should	be	assessed	for	all	
new	 varieties	 prior	 to	 release,	 regardless	 of	method	 used	 to	 create	 them.	 	 This	 approach	 is	
consistent	 with	 the	 current	 FDA	 standard	 that	 all	 foods	 will	 be	 safe	 for	 food	 and	 feed.		
Historically,	this	approach	has	worked	successfully	since	the	establishment	of	the	FDA	without	
the	need	for	compulsory	pre-market	assessment.	

• Steiner	H-Y,	C	Halpin,	JM	Jez,	J	Kough,	W	Parrott,	L	Underhill,	N	Weber,	and	LC	Hannah.	2013.	Evaluating	
the	potential	for	adverse	interactions	within	genetically	engineered	breeding	stacks.	Plant	Physiology	161:	
1587-1594.	

	
b.	If	certain	categories	of	genome	edited	plants	do	not	raise	questions	of	safety	or	regulatory	status,	
should	 there	 nevertheless	 be	 a	 mechanism	 separate	 from	 the	 voluntary	 premarket	 consultation	
process	 through	which	 plant	 developers	may	 voluntarily	 notify	 FDA	 about	 their	 intent	 to	market	 a	
food	derived	from	a	genome	edited	new	plant	variety	that	 falls	within	these	categories?	 If	so,	what	
process	should	plant	developers	use	to	notify	FDA?	What	kind	of	 information	should	be	 included	 in	
such	a	notification	to	FDA?	

As	 discussed	 previously,	 there	 is	 no	 valid	 reason	 for	 Type	 I	 and	 II	 edits	 to	 be	 examined.			
Nevertheless	 the	 ability	 to	 voluntarily	 consult	 with	 FDA	 may	 be	 important	 for	 some	
manufacturers,	and	a	process	like	that	outlined	in	

• Guidance	to	Industry	for	Foods	Derived	from	New	Plant	Varieties;	FDA	Federal	Register	Volume	57	-	
Friday,	May	29,	1992	

should	 be	 effective.	 	 As	 discussed	 above,	 the	 weight	 of	 the	 evidence	 is	 that	 harmful,	
unexpected	effects	are	 too	rare	 to	 reliably	measure.	 	Therefore,	 the	data	 required	of	anyone	
seeking	 consultation	 should	 be	 limited	 to	 ensuring	 that	 levels	 of	 naturally	 occurring	
antinutrients	or	toxins	have	not	been	elevated.	

c.	Given	that	genome	editing	techniques	can	give	rise	to	a	broad	range	of	plant	modifications,	 from	
simple	 gene	 deletions	 to	 totally	 novel	 genes,	 and	 that	 some	 such	 modifications	 can	 be	 achieved	
through	traditional	breeding,	please	discuss	 the	basis	upon	which	to	determine	that	 there	would	or	
would	 not	 be	 a	 reason	 to	 include,	 in	 any	 voluntary	 premarket	 consultation	 process,	 foods	 from	
genome	edited	crops	with	modifications	that	could	have	been	achieved	through	traditional	breeding	

This	topic	has	been	discussed	above.		Except	for	Type	III	edits	that	have	a	totally	novel	gene,	
there	is	no	basis	for	mandatory	premarket	consultations	with	FDA	for	edited	plants.	

	

3.	 Are	 there	 categories	 of	 genome	 edited	 plant	 varieties	 for	 which	 there	 are	 scientific	 bases	 to	
conclude	 that	 foods	 from	 these	 categories	 are	more	 likely	 than	 traditionally-bred	plants	 to	present	
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food	safety	risks?	If	so,	please	describe	the	characteristics	of	these	categories	(including,	for	example,	
information	about	the	types	of	phenotypes	and	modifications	(insertions,	deletions	or	substitutions)	
achieved	 through	 genome	 editing)	 and	 provide	 data	 and/or	 information	 to	 support	 why	 plant	
varieties	in	these	categories	are	more	likely	to	present	food	safety	risks	than	traditionally-bred	plants.	

This	 question	 is	 very	 similar	 to	 the	 previous	 ones	 that	 have	 already	 been	 addressed	 in	 the	
comments	and	 in	the	references	provided	above.	 	Except	for	Type	 III	edits	that	have	a	totally	
novel	gene,	there	is	no	basis	for	mandatory	premarket	consultations	with	FDA	for	edited	plants.		
The	 reason	 is	 that	 biologically,	 there	 is	 nothing	 new	 or	 different	 from	 the	 type	 of	 genomic	
changes	that	are	commonplace	and	have	a	history	of	safe	use.	 	For	Type	III	edited	plants,	the	
information	required	should	only	focus	on	the	safety	of	the	inserted	gene(s)	and	its	products.	

	

4.	What	steps	can	we	take	to	help	small	firms,	including	those	who	may	be	considering	using	genome	
editing	to	produce	new	plant	varieties	for	use	in	human	or	animal	food,	to	engage	with	FDA	about	any	
questions	 related	 to	 food	 safety	 or	 the	 regulatory	 status	 of	 foods	 from	 their	 new	 plant	 varieties?	
Please	provide	 supporting	data	and	other	 information	 to	 support	 your	 comments	 and	 responses	 to	
this	question.	

FDA	 should	 offer	 a	 voluntary	 pre-commercialization	 consultation	 where	 requested	 by	 the	
developer	as	is	the	case	with	GE	crops	outlined	in	the	FDA	1992	Guidance	to	Industry	for	Foods	
Derived	 from	 New	 Varieties.	 	 	 It	 is	 particularly	 important	 that	 FDA	 take	 steps	 to	 ensure	
consultations	remain	voluntary,	rather	than	a	de	facto	mandate.	
	
For	products	of	Type	I	and	II	gene	editing,	FDA	should	provide	a	letter	of	no	concern	or	similar	
instrument	at	 the	request	of	 the	developer	 in	order	 to	 facilitate	 the	export	of	US	agricultural	
products	and	subsequent	 import	 into	foreign	 jurisdictions.	 	The	FDA	should	work	closely	with	
the	USDA	and	with	foreign	entities	to	aid	USA	agriculture	and	exporters	to	obtain	any	necessary	
import	permits.	
	
Conclusion	
SIVB	 commends	 the	 FDA	 for	 taking	 a	 closer	 look	 at	 its	 role	 in	 regulating	 gene-edited	 foods.		
However,	having	 taken	 that	 closer	 look,	 there	 is	no	 reason	or	 justification	 for	 FDA	 to	 change	
from	its	current	policy	as	applied	to	mutation	and	backcross	breeding	(Type	I	and	II	edits).		Any	
departure	 would	 be	 unfounded	 and	 at	 odds	 with	 long	 standing	 policy,	 Furthermore,	 such	
stance	 is	 directly	 contradictory	 to	 the	 current	 policy	 that	 “Regulation	 and	 oversight	 should	
avoid	 unjustifiably	 inhibiting	 innovation,	 stigmatizing	 new	 technologies,	 or	 creating	 trade	
barriers.”	

• Office	of	Science	&	Technology	Policy	(OSTP).	Principles	for	Regulation	and	Oversight	of	Emerging	
Technologies.		Memorandum	for	Heads	of	Executive	Departments	and	Agencies.	(March	11,	2011)	

This	last	point	is	of	particular	importance	to	small	businesses	and	universities,	as	these	entities	
have	limited	resources.			
	
Overburdening	 the	 regulatory	 process	 for	 plants	 produced	 with	 gene	 editing	 will	 lead	 to	 a	
reduction	in	innovation,	as	has	already	happened	with	GE	plants,	which	will	lead	to	the	inability	
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of	 small	 entities	 and	 universities	 to	 compete	 in	 the	 market.	 Excessive	 regulation	 of	 these	
products	 will	 make	 it	 impossible	 to	 apply	 these	 crop	 improvement	 technologies	 to	 crops.		
Vegetables	 and	 fruits	 that	 could	 benefit	 from	 the	 application	 of	 the	 technology	 will	 be	
particularly	affected,	as	they	are	not	grown	in	sufficient	quantity	to	justify	the	costs,	which	have	
been	associated	with	the	overregulation	of	GE	crops	–	estimated	at	$35million	in	2011:	

• The	cost	and	time	involved	in	the	discovery,	development	and	authorisation	of	a	new	plant	biotechnology	
derived	trait,	Phillips	McDougall,	United	Kingdom,	September	2011	

	
To	summarize:	
FDA	should	not	regulate	on	the	basis	of	process,	but	on	the	basis	of	the	product:	

• Beker	MP,	P	Boari,	M	Burachik	et	al.	2016.	Development	of	a	construct-based	risk	assessment	framework	
for	genetic	engineered	crops.		Transgenic	Res.		25:	597.	doi:10.1007/s11248-016-9955-3	

• Alan	McHughen	2016,	A	critical	assessment	of	regulatory	triggers	for	products	of	biotechnology:	Product	
vs.	process,	GM	Crops	&	Food,	7:3-4,	125-158,	DOI10.1080/21645698.2016.1228516).		

Accordingly:	
• Type	I	editing	needs	to	be	treated	exactly	the	way	conventional	mutagenesis	has	always	

been	treated.		There	is	an	expectation	that	the	final	product	will	be	safe	for	food	and	feed,	
and	developers	have	the	option	of	consulting	with	FDA	if	need	be.		Such	pre-market	
consultation	must	not	be	mandatory.	

• Type	II	editing	needs	to	be	treated	exactly	the	way	conventional	backcrossing	has	always	
been	treated.		There	is	an	expectation	that	the	final	product	will	be	safe	for	food	and	feed,	
and	developers	have	the	option	of	consulting	with	FDA	if	need	be.		Such	pre-market	
consultation	must	not	be	mandatory.	

• Type	III	editing	-	In	assessing	plants	produced	by	Type	III	gene	editing,	the	FDA	should	follow	
its	1992	Guidance	to	Industry	for	Foods	Derived	from	New	Varieties,	in	that	the	key	factors	
in	reviewing	safety	concerns	should	be	the	characteristics	of	the	food	product,	rather	than	
the	fact	that	the	new	methods	are	used.			

	

Respectfully	submitted	on	behalf	of	the	SIVB,	
	

Harold	N.	Trick,	Ph.D.,	Secretary-SIVB	

 


