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GRAS Notice (GRN) No. 1143 Amendments

Kaiping Deng

Staff Fellow/Regulatory Review Scientist
Regulatory Review Branch

Division of Food Ingredients

Office of Food Additive Safety

U.S. Food and Drug Administration Tel:
708-924-0622

kaiping.deng(@fda.hhs.gov

November 6, 2023

Re: Responses to FDA’s GRN 1143 Questions

Dear Dr. Deng,

Please find responses to FDA’s questions concerning B. subtilis NRRL 68053 (GRN
1143) below. FDA’s questions are in BLACK, while the notifier responses are in BLUE:

l.

Please clarify whether B. subtilis NRRL 68053 has been deposited in a culture
collection organization and please provide a depository number if it is available.

Response: Yes, B. subtilis NRRL 68053 has been deposited at the Agriculture
Research Service Culture Collection (NRRL) and the depository number is B-
68053.

On page 9, the notifier states that a genome announcement for B. subtilis NRRL
68053 is pending. Please clarify whether the genome data will be available in a
public domain, e.g., a NCBI accession number.
Response: The genome announcement will be published in a Microbiology
Resource Announcements® (ASM Journals), which will be available in the
public domain.

. The notifier compares the B. subtilis NRRL 68053 genome to that of B. subtilis

168 — “a commonly used reference or type strain” (page 18). We note that B.
subtilis 168 is a whole-genome sequenced strain that has been used in industrial
biotechnology. To support the safety conclusion of this GRAS notice, please
provide the following information:

e genome similarity between B. subtilis NRRL 68053 and the B. subtilis
strains that have been used in food, such as B. subtilis strains of the five
GRAS notices (GRNs 000831, 000905, 000955 and 000956 and 000969)
listed on pages 29-30 which have received “no questions” letters from the
FDA.

Response: Direct sequence comparisons of the B. subtilis NRRL
68053 genome to those of the strains that are the subjects of the
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above noted GRAS notices have not been performed. However,
some gross/phenotypic similarities can be stated in that none of the
strains harbor transferable antibiotic resistance genes and all of the
strains exhibit similar minimum inhibitory concentration test results
to clinically important antibiotics; none of the stains harbor putative
virulence factors that result in toxigenicity of the strains; and none
of the stains produce hemolysins. Therefore, the strains are
considered non-pathogenic and non-toxigenic.

It is, also, important to note that there are reports in the literature
such as the EPA (1997) state that B. subtilis is considered a “benign
organism as it does not possess traits that cause disease,!” implying
that the species has low concern with regard to safety. Gu et al.
(2019) state that the majority of Bacillus are non-pathogenic,” and
only a few species of Bacillus (such as B. anthracis and B. cereus)
are known to cause disease in animal and humans.? Additionally,
there are numerous publications regarding safety of microbial
species and strains, such as Pariza et al. (2015) and more recently,

Roe et al. (2022).3:4

Roe et al. (2022) states that “if sufficient history of safe use is
known for oral consumption of a specific bacterial species, and the
strain of interest has been properly identified to the strain level, its
genome properly sequenced, annotated and shown to not contain
genes of concern, and intended use of the ingredient falls within an
exposure considered to be safe, phase 1 clinical study safety studies
are likely not needed for use by generally healthy humans. If there
are limitations on the history of safe use of the strain and/or the
species exists on the EFSA QPS list for example, then some limited
testing may be necessary. This should include a search of
phylogenomic databases using the whole genome sequencing to
determine presence of various antibiotic resistance, virulence and
toxin genes, and phenotypic testing for antibiotic resistance should
be conducted according to standard to antibiotic screens.”

As stated in the GRAS notice and summarized in Subparts 6.1 and
6.2 on pages 2627 of 45, the B. subtilis species has a long history
of safe use, remains on the most recent QPS list, and B. subtilis
NRRL 68053 has been properly identified to the strain level and its
genome has been properly sequenced and annotated, demonstrating
that it does not contain genes of concern. Further, a complete
genome sequencing was completed, demonstrating that there are no
antibiotic resistance, virulence or toxin genes of concern.

e comparison of identified virulence factors in B. subtilis NRRL 68053 and
those in the B. subtilis strains that have been used in food.



Response: The polyglutamic acid (PGA) proteins found in B. subtilis
NRRL 68053 have been identified widely across B. subtilis species
and contribute to the functional properties in fermented soybean based
foods.’> PGA produced by Bacillus species can be found in many
Asian fermented soybean products such as “natto” and “kinema”, and
give the food a sticky texture. A key criterion for high quality kinema
is its’ exceptional stickiness, which Chettri et al. (2016) attribute to
the production of PGA by Bacillus species.’ Given the international
use and consumption of these foods, this virulence factor (VF) is
unlikely to be toxigenic.

Regarding the hemolysin gene (hyllll), there is a similar report of a
hemolysin protein in B. subtilis Bss-19 in GRN 969. The authors
noted that this strain contains hemolysin protein (HLY3 BACCE) but
did not have any safety concerns as this “protein is highly conserved
across the genus including many strains known to not be pathogens.”
Further, B. subtilis NRRL 68053 was negative for beta-hemolysis,
indicating that the presence of this protein is unlikely to show
toxigenic activity.

In regard to bacillibactin, GRN 955 demonstrated that their strain (5.
subtilis MB40) also contains this VF. Harwood et al. (2018) state that
“many members of the genus Bacillus synthesize and secrete
bacillibactin.”® Furthermore, the authors state that there are no direct
reports of toxicity nor are there any well-documented reports of
human or animal toxicity associated with this compound. Additional
information on bacillibactin can be found below in the response to
question 3(c).

In summary, Bacillus species containing these VF are commonly
found in food and not associated with pathogenicity. Thus, there are
minimal to no known safety concerns with their presence in B. subtilis
NRRL 68053.

e clarification whether B. subtilis NRRL 68053 produces any secondary
metabolites.

Response: Bacillus subtilis NRRL 68053 whole genome sequence
was queried through the antiSMASH pipeline which permits the
rapid genome-wide identification, annotation, and analysis of
secondary metabolite biosynthesis gene clusters in bacterial and
fungal genomes. It integrates and cross-links with a large number of
in silico secondary metabolite open-source analysis tools. The inputs
for the pipeline were set for relaxed detection strictness with extra
features including KnownCultureBlast, TFBS analysis,
ActiveSiteFinder, SubCLusterBlast, and RPEFinder.



The output data yielded 100% sequence similarity to the secondary
metabolites listed below in the table. Additionally, there were no

hits for sequence similarities in 90-100% range.

Secondary
Metabolite

Description

Metabolite Present in
Other B. subtilis GRNs
That Received a “No
Questions” Letter from
FDA

Bacillaene

A polyketide synthase (PKS) gene cluster, which
belongs to a large family of secondary metabolites
that includes many bioactive compounds with
antibacterial and physiologically relevant
bioactivities.”’

The pks1 biosynthesis gene cluster is orthologous to
B. subtilis strain 168’s PKS gene cluster for similar
bioactive molecules. This metabolite has been
characterized in both B. subtilis and B.
amyloliquefaciens species.’

In a study performed by Harwood et al. (2018), it
was reported that 77% (55 of 68 strains) of the
examined B. subtilis strains contained this
metabolite. They state that there “are no direct
reports of toxicity” to organisms higher than
prokaryotes.®

GRN 955

Bacillibactin

An endogenous non-ribosomally peptide synthetase
(NRPS) siderophore which chelates iron as a survival
mechanism.® This metabolite has been characterized
in both B. subtilis and B. amyloliquefaciens species.*
9

In a study performed by Harwood et al. (2018), it
was reported that 99% (67 of 68 strains) of the
examined B. subtilis strains contained this
metabolite. They state that there “are no direct
reports of toxicity associated with bacillibatin.”®

GRN 955

Bacilysin

NRPS surfactant-like dipeptide, induces lysis of the
microbial cell wall by inhibiting glycosamine-6-
phosphate synthase.'® It is responsible for impairing
the formation of microbial cell wall development
rather than direct antimicrobial activity. Additionally,
it acts as a signaling molecule either directly or
indirectly and affects various cellular functions, as
well as spore quality.'" It has been identified in B.
amyloliquefaciens, B. velezensis, B. licheniformis, B.
pumilus and B. subtilis."’

In a study performed by Harwood et al. (2018) , it
was reported that 93% (63 of 68 strains) of the tested
B. subtilis strains contained this metabolite.® There

GRNs 905 & 955




Secondary
Metabolite

Description

Metabolite Present in
Other B. subtilis GRNs
That Received a “No
Questions” Letter from
FDA

were no specific toxicological concerns addressed by
the authors.’

Pulcherriminic
Acid

A cyclic dipeptide synthesized by Bacillus and yeast
that accumulates iron ions in a severely iron-deficient
environment. The microorganism is able to remain
competitive when other microorganisms are unable
to obtain iron and other necessary inorganic salts for
growth. In this way, pulcherriminic acid (PA) can be
considered to have antibacterial activity through its
ability to out compete other microorganisms in these
low-iron environments. “PA is a very effective and
safe bioactive antibacterial compound in industry.”"?

N/A

Subtilomycin

A new lantibiotic characterized from B. subtilis
which produces broad spectrum antimicrobial
activity against gram-positive and gram-negative
pathogens, as well as several pathogenic Candida
species. It is proposed that this metabolite facilitates
the survival of the microbe in competitive ecological
niches. This metabolite is widespread amongst B.
subtilis strains."

N/A

Subtilosin A

A macrocyclic bacteriocin (antibacterial) metabolite
produced by B. subtilis from the subtilosin gene (sbo)
sequences. The biosynthesis sequence exhibits high
level of homology to the sequence of the sho-alb
gene locus of B. subtilis strain 168."

GRN 905 (B. subtilis
SG188)

Abbreviations: N/A: not available

e astatement that B. subtilis NRRL 68053 is nonpathogenic and non-
toxigenic.

Response: B. subtilis NRRL 68053 is a non-pathogenic and non-
toxigenic organism.

4. For the administrative record, please briefly specify how the purity of the B.
subtilis NRRL 68053 inoculum for the manufacturing process is ensured.

Response: To ensure the purity of the B. subtilis NRRL 68053 inoculum for the
manufacturing process, prior to placing the biomass under cryopreservation, the
identity of the strain is confirmed via DNA fingerprinting methods and spore
counts and checks for contaminants and pathogenic species are performed
according to the ingredient specifications. Additionally, as noted in Subpart
2.3.3 (Manufacturing Narrative and Flowchart), pages 10-11, these checks are
repeated during the manufacturing process.

5. Please provide a statement that the manufacturer continuously monitors the
fermentation process for contaminants.

Response: The fermentation process is monitored per every lot and every
inoculation process, for contaminants including culture condition, culture




temperature, pH, type of bacteria and presence of contaminants by culture
medium sampling.

6. In Table 1 on page 12, we note that the FDA BAM Chapter 4 is a conventional
method to enumerate coliform and E. coli using the most probable number (MPN)
with a sampling size of 50 g. Please clarify if this is the method used in testing for
E. coli with the specification of 10 CFU/g.

Response: No, MDG did not use the conventional method to enumerate E.
coli using the most probable number as described in FDA BAM Chapter 4
sections I.C, L.E, and L.F. Rather, they used the conventional solid medium
plating method described in FDA BAM Chapter 4, section [.G. FDA BAM
Chapter 4, introductory text states, “Also, there is a solid medium plating
method for coliforms that uses Violet Red Bile Agar [VRBA] ... This
chapter also includes variations of above tests that use fluorogenic
substrates to detect E. coli.” E. coli (as well as total coliform) enumeration
is performed by 3™ party ISO 17025 certified laboratories—Eurofins or
Diebel.

As required under section I.G, MDG followed the sample preparation steps
as described in Section 1.C using a 50 g sample size. However, as described
in section .G, results are calculated as follows, “Determine the number of
coliforms per gram by multiplying the number of suspect colonies by
percent confirmed in BGLB by dilution factor ... E. coli colonies can be
distinguished among the coliform colonies on VRBA by adding 100ug of
4-methyl-umbelliferyl-B-D-glucuronide (MUG) per mL in the VRBA
overlay. After incubation, observe for bluish fluorescence around colonies
under longwave UV light.” Thus, despite the use of a 50 g sample size, the
reporting units of the specification are CFU/g.

7. The notifier states that they intend to use B. subtilis NRRL 68053 as an ingredient
in foods, but then provides examples of foods in which the ingredient will be used.
Please clarify if the use of the ingredient is in all conventional foods, except for
alcoholic beverages, infant formula, products under the jurisdiction of the United
States Department of Agriculture, and in foods where standards of identity
preclude its use.

Response: We apologize for the confusion. The ingredient is intended for use
in all conventional foods amenable to addition of such ingredients, except for
alcoholic beverages, infant formula, products under the jurisdiction of the
United States Department of Agriculture, and in foods where standards of
identity preclude its use.

8. In Table 2 on page 13, the notifier lists the specifications for B. subtilis NRRL
68053 and provides results from the analyses of three non-consecutive batches.
We note that the batch analyses for lead, cadmium, mercury, and arsenic are
significantly lower than the corresponding specifications for each heavy metal. In
addition, we note FDA’s Closer to Zero initiative that focuses on reducing the
dietary exposure to heavy metals. Please lower the heavy metal specifications to
reflect the results of the batch analyses and to be as low as possible.



Response: The notifier has lowered their specification limits for lead,
cadmium, mercury, and arsenic to better reflect the results of the batch
analyses and can be seen in the table below.

Heavy Metals
New Specifications Previous Specifications
Lead <0.2 mg/kg <2 mg/kg
Cadmium | <0.2 mg/kg <1 mg/kg
Mercury <0.2 mg/kg <1 mg/kg
Arsenic <0.2 mg/kg <3 mg/kg

9. In Part 3, the notifier provides the maximum number of servings consumed per
day by men (~ 27.8 servings/day) and women (~19.5 servings/day) based on the
data published in Millen et al. (2006). We note the following:

The maximum number of servings/day provided in the GRAS notice are
higher than expected based on the data in Millen et al. (2006). Please note
that the number of ounces/day reported for “Red meat, poultry, fish”
accounts for all “Lean meat”.

Response: We acknowledge your point and agree that our exposure
estimations were higher than would be expected based on the Millen et
al. (2006) data. Also, we note, from a practical perspective,
unprocessed “lean meats” are not a suitable format of food for addition
of B. subtilis NRRL 68053, nor are other whole food products such as
vegetables and fruits, making our exposures estimates all the more
conservative.

To estimate dietary exposure based on the number of servings, we typically
use 20 servings/day (the average number of servings for men and women
from both the 24-hours dietary recall and the diet history questionnaire).
Please revise your dietary exposure accordingly.

Response: Utilizing FDA’s recommendations of consumption of an
average number of 20 serving/day of food for men and women and
assuming the ingredient will be present at the maximum addition level
of 1 x 10'° CFU B. subtilis NRRL 68053 per serving, the maximum
estimated dietary exposure from the intended use of B. subtilis NRRL
68053 is 2 x 10'! CFU/day. Using 70 kg as an average body weight,
this exposure is equivalent to 2.86 x 10° CFU/kg bw/day. This estimate
1s highly conservative as it assumes the ingredient will be present at the
maximum addition level in all foods.

10. For supporting the safety conclusion, the notifier lists five successful GRAS
notices (GRNs 000831, 000905, 000955 and 000956 and 000969) which subjects
are B. subtilis strains. As each GRAS notice stands on its own, for the
administrative record, please provide a brief paragraph summarizing the
information pertaining to safety for each of these GRAS notices.

A GRAS notice to FDA (GRN 831) for B. subtilis DE111 received a no
questions letter from FDA for use as an ingredient in milk-based and soy-




based infant formula for term infants at a level of 2 x 108 CFU/100 mL of
formula powder. In FDA’s no questions letter dated on August 13, 2019,
they summarized the GRN safety narrative for the ingredient, including the
following: The notifier “discusses the history of use of the B. subtilis strain
and published literature demonstrating that B. subtilis is found in soil and
has been isolated from the healthy human gastrointestinal tract and human
breast milk. The notifier states that B. subtilis is non-pathogenic and non-
toxicogenic. They discuss the results of unpublished studies demonstrating
that B. subtilis DE111 spore preparation is susceptible to antibiotics and
lacks antibiotic resistance genes. Additionally, they state that B. subtilis
DE111 spore preparation does not possess hemolytic activity. They note the
safety assessment of other authoritative bodies as support for the safe use of
B. subtilis DE111 spore preparation. They include the statement of a panel
of individuals. Based on its review, the GRAS panel concluded that B.
subtilis DE111 spore preparation is safe under the conditions of its intended
use. Based on the totality of evidence, they conclude that B. subtilis DE111
spore preparation is GRAS for its intended use.”

A GRAS notice to FDA (GRN 905) for B. subtilis DSM 32444 received a
no questions letter from FDA for use as an ingredient in conventional foods
(excluding infant formula and foods under the jurisdiction of the United
States Department of Agriculture) at a level of 10° CFU/serving. In FDA’s
no questions letter dated on June 8, 2020, they summarized the GRN safety
narrative for the ingredient, including the following: the notifier “states that
members of the genera Bacillus are commensals within the digestive tract of
humans and animals. They describe the history of safe use of B. subtilis in
fermented foods. They rely on published literature that supports the safety of
consumption of B. subtilis DSM 32444 spore preparation. The notifier states
that numerous strains of B. subtilis with close homology to B. subtilis DSM
32444 are nonpathogenic and non-toxigenic. Additionally, they describe
published human tolerance studies in which adults were fed B. subtilis and
state that no significant adverse effects were noted in any of these studies.
The notifier includes the statement of a panel of individuals. Based on its
review, the GRAS panel concluded that B. subtilis DSM 32444 spore
preparation is safe under the conditions of its intended use.”

A GRAS notice to FDA (GRN 955) for B. subtilis strain BS-MB40 PTA-
122264 (B. subtilis BS-MB40 PTA-122264) received a no questions letter
from FDA for use as an ingredient in various conventional foods at a level
ofup to 2 x 10° CFU/serving. In FDA’s no questions letter dated on February
8, 2021, they summarized the GRN safety narrative for the ingredient,
including the following: the notifier “describes the history of safe use of B.
subtilis in human food, specifically in fermented food products, and explains
that B. subtilis has been isolated from water, soil, air, and decomposing plant
matter. The notifier performed a literature search through January 2021 and
summarizes published literature and governmental reviews that support the
safety of consumption of B. subtilis BS-MB40 PTA-122264 spore



preparation, including a published 14-day oral toxicity study and two
published clinical studies, with no reports of toxicity or treatment-related
effects noted. The notifier explains that infection linked to B. subtilis is rare.
Based on its review, the notifier’s GRAS panel concluded that B. subtilis
BS-MB40 PTA-122264 spore preparation is safe under the conditions of its
intended use. Based on the totality of evidence, they conclude that B. subtilis
BS-MB40 PTA122264 spore preparation is GRAS for its intended use.”

e A GRAS notice to FDA (GRN 956) for B. subtilis ATCC SD-7280 received
a no questions letter from FDA for use as an ingredient in various foods at a
level of 6 x 10° spores/serving. In FDA’s no questions letter dated on August
18, 2021, they summarized the GRN safety narrative for the ingredient,
including the following: the notifier “states that there is a history of safe use
of B. subtilis in the manufacture of fermented foods, including fermented
sausages, fermented vegetables, cereal products, and dairy products. They
rely on published literature to support the safety of oral consumption of B.
subtilis spore preparation. The notifier states that there have been no human
infections related to ingesting food products containing B. subtilis spores.
They include the report of a panel of individuals. Based on its review, the
notifier’s GRAS panel concluded that B. subtilis ATCC SD-7280 spore
preparation is safe under the conditions of its intended use.”

e A GRAS notice to FDA (GRN 969) for B. subtilis ATCC SD-7280 received
a no questions letter from FDA for use as an ingredient in various foods at a
level of 1 x 10'° CFU/serving. In FDA’s no questions letter dated on October
6, 2021, they summarized the GRN safety narrative for the ingredient,
including the following: the notifier “discusses the history of consumption
of B. subtilis and published literature demonstrating that it is found in soil
and has been isolated from the human gastrointestinal tract. They state that
B. subtilis is non-pathogenic and non-toxicogenic. The notifier discusses the
results of published human and toxicological studies demonstrating that B.
subtilis strains are well tolerated and do not induce toxicity, as well as an
unpublished acute oral toxicity study in rats demonstrating that B. subtilis
ATCC SD-7780 does not induce toxicity. They state that B. subtilis ATCC
SD-7780 is non-pathogenic and non-toxicogenic. The notifier discusses the
results of unpublished studies demonstrating that B. subtilis ATCC SD-7780
spore preparation is susceptible to antibiotics and lacks antibiotic resistance
genes. They discuss published reports of opportunistic infections in
immunocompromised individuals and states that these do not present a safety
concern for B. subtilis ATCC SD-7780 spore preparation. Additionally, they
note that the European Food Safety Authority concluded that B. subtilis met
Qualified Presumption of Safety status in 2007 and has maintained this
status. Based on the totality of evidence, they conclude that B. subtilis ATCC
SD-7780 spore preparation is GRAS for its intended use.”

11. Please provide updated information on the literature search(es) performed to
prepare the notice. This includes the date(s) (e.g., month and year) of the



search(es), the resource database(s) used (e.g., PubMed), the principal search

terms used, and the time period that the search spanned (e.g., 1/2022 to 10/2023).
Response: A comprehensive literature search was performed related to the
safety of the ingredient. Literature searches for the safety assessment described
in Part 6 were conducted through January 24, 2023. The search engines
utilized included PubMed and Medline. The search terms included “Bacillus
subtilis” and “B. subtilis.”
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Kaiping Deng

Staff Fellow/Regulatory Review Scientist
Regulatory Review Branch

Division of Food Ingredients

Office of Food Additive Safety

U.S. Food and Drug Administration Tel:
708-924-0622

kaiping.deng(@fda.hhs.gov

December 18, 2023

Re: Response to FDA’s December 1, 2023 Second Set of Questions regarding GRN 1143

Dear Dr. Deng,

Please find response to FDA’s query concerning B. subtilis NRRL 68053 (GRN 1143)
below. FDA’s query is in BLACK, while the notifier response us in BLUE:

In the amendment dated November 6, 2023, Microbial Discovery Group (MGD)
lowered the specifications for arsenic, cadmium, lead, and mercury to 0.2 mg/kg
each. Based on the results of the batch analyses and what we have seen in other
fermentation derived ingredients produced under good manufacturing practices, it
may be possible to further lower these specifications. Please consider lowering the
specifications for heavy metals to 0.1 mg/kg each or lower in accordance with
FDA’s closer to zero initiative to reduce dietary exposure to heavy metals.

Response:
Following analysis of historical batch data, the Notifier (MDG) amends their
specification limits for cadmium, mercury, and lead to not more than (NMT)
0.1 ppm.

While analysis of all lots of NRRL 68053 produced to date have shown arsenic
results of < 0.037 ppm, historical lot data across all bacterial strains produced
by MDG have shown arsenic levels may vary from not detected to 0.16 ppm.
Therefore, the MDG has amended the NRRL 68053 specification limit for
arsenic to NMT 0.175 ppm. The amendment history is shown in the table
below:



Heavy Metal Specification Limits
Revised Revised Original
12/19/2023 10/17/2023
Lead <0.1 mg/kg <0.2 mg/kg <2 mg/kg
Cadmium | <0.1 mg/kg <0.2 mg/kg <1 mg/kg
Mercury <0.1 mg/kg <0.2 mg/kg <1 mg/kg
Arsenic <0.175 mg/kg <0.2 mg/kg <3 mg/kg

MDG operates in compliance with the HACCP certification as well as the US
requirement under 21 CFR 117 subpart G 117.405-117.475 supply-chain
program. According to 21 CFR subpart C, 117.126 (food safety plan) and
117.130 (hazard analysis) there is an established food safety plan that includes
the risk assessment of ingredients. Accordingly, limits are set, and analyses
performed, for any impurity in a raw material or other ingredient that could
present a hazard in the finished product. Given the materials in use, MDG has
not assessed that arsenic 1s a foreseeable concern for the ingredients used in
the culture media broth. Nonetheless, at this time, the cause of the variation in
arsenic levels (compared to the other three heavy metals that are consistently
low) is unknown, and MDG is taking steps to identify and mitigate, if possible,
the cause.
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	GRAS Notice (GRN) No. 1143 Amendments
	November  6,  2023  Re:  Responses  to  FDA’s  GRN 1143  Questions  
	1. Please  clarify whether  B.  subtilis NRRL  68053  has  been  deposited  in  a  culture collection organization and please provide a depository number if it is available. 
	2. On  page  9,  the  notifier  states  that  a  genome  announcement  for  B.  subtilis NRRL 68053 is pending.  Please clarify whether  the genome data will  be available in a public domain,  e.g.,  a NCBI  accession number. 
	3. The  notifier  compares the  B.  subtilis NRRL  68053  genome  to  that  of  B.  subtilis 168 –  “a commonly used reference or type strain” (page 18). We note that  B. subtilis 168 is a whole-genome sequenced strain that  has been used in industrial biotechnology.  To support  the safety conclusion of  this GRAS notice,  please provide the following information: 
	• genome similarity between B.  subtilis NRRL  68053  and  the  B.  subtilis strains that  have been used in food,  such as B.  subtilis strains of the five GRAS  notices  (GRNs  000831,  000905,  000955  and  000956  and  000969) listed on pages 29-30 which have received “no questions” letters from t he FDA. 
	          • comparison of identified virulence factors in B. subtilis NRRL 68053 and those in the B. subtilis strains that have been used in food. 
	         • clarification whether B. subtilis NRRL 68053 produces any secondary metabolites. 
	 •        a statement that B. subtilis NRRL 68053 is nonpathogenic and non- toxigenic. 

	4.  For  the  administrative  record,  please  briefly specify how t he  purity of  the  B.  subtilis NRRL  68053  inoculum for  the  manufacturing  process  is  ensured.   
	5.  Please  provide  a  statement  that  the  manufacturer  continuously monitors  the  fermentation process for contaminants.  
	6.  In Table 1 on page 12, we note that the FDA BAM Chapter 4 is a conventional method  to  enumerate  coliform and  E.  coli  using the most  probable number  (MPN)  with  a  sampling  size  of  50  g.  Please  clarify  if  this  is  the  method  used  in  testing  for  E.  coli  with  the  specification  of  10  CFU/g.   
	7.  The  notifier  states that  they intend to use  B.  subtilis NRRL  68053  as  an  ingredient  in foods, but then provides examples of foods in which the ingredient will be used. Please  clarify if  the  use  of  the  ingredient  is  in all  conventional  foods,  except  for  alcoholic beverages, infant formula, products under the jurisdiction of the United  States  Department  of  Agriculture,  and in foods  where  standards  of  identity preclude its use.   
	8.  In Table 2 on page 13, the notifier lists the specifications for B.  subtilis NRRL  68053 and provides results from t he analyses of  three non-consecutive batches. We  note  that  the  batch  analyses  for  lead,  cadmium,  mercury,  and  arsenic  are  significantly lower than the corresponding specifications for each heavy metal.  In addition, we note FDA’s Closer  to Zero initiative that  focuses on reducing the dietary exposure to heavy metals.  Please lower  the heavy metal  specifications to refle
	9.  In Part 3, the notifier provides the maximum number of servings consumed per day by men (~ 27.8 servings/day)  and women (~19.5 servings/day)  based on the data published in Millen et  al.  (2006).  We note the following:   
	              • The maximum number of servings/day provided in the GRAS notice are higher than expected based on the data in Millen et al. (2006). Please note that the number of ounces/day reported for “Red meat, poultry, fish” accounts for all “Lean meat”. 
	                   • To estimate dietary exposure based on the number of servings, we typically use 20 servings/day (the average number of servings for men and women from both the 24-hours dietary recall and the diet history questionnaire). Please revise your dietary exposure accordingly. 

	10. For supporting the safety conclusion, the notifier lists five successful GRAS notices (GRNs 000831, 000905, 000955 and 000956 and 000969) which subjects are B. subtilis strains. As each GRAS notice stands on its own, for the administrative record, please provide a brief paragraph summarizing the information pertaining to safety for each of these GRAS notices. 
	11. Please  provide  updated information on the  literature  search(es)  performed to prepare the notice.  This includes the date(s)  (e.g.,  month and year)  of  the 
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	December  18,  2023  Re:  Response  to  FDA’s  December  1,  2023  Second Set  of  Questions  regarding  GRN 1143  





