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GRAS - Bacillus subtilis Rosell®-179

APPENDIX 5- GENETIC STABILITY STUDY

Genetic Stability Study on Bacillus subtilis R0179

Executive Summary

Genetic stability testing of bacterial strains is often required for regulatory documentation. The best
method to evaluate genetic stability in bacteria is using Random Amplified Polymorphic DNA-
Polymerase Chain Reaction (RAPD-PCR). We used this technique to determine the genetic stability
of Bacillus subtilis R0179 over 20 transfers in the laboratory. We did not see any genetic drift with
any of the 5 primers indicating that this strain is stable during repeated cultivation.

Objective
To evaluate the genetic stability of bacterial culture B. subtilis R0179 over 20 transfers by RAPD PCR.

Materials and Methodology

Frozen stock culture of B. subtilis R0179 was streaked on Tryptic-Soy agar (Oxoid CM0131) to ensure
the selection of pure colonies. The agar plate was incubated under aerobic condition at 372C for 24
hours. This is the 1st transfer. A single colony isolate was selected from this plate and streaked on a
new agar plate; this process was repeated until 20 transfers were completed. Glycerol stock was
prepared (6017M) for culture collection and DNA extraction (RM-31) was performed for each
transfer 1, 5, 10, 15, and 20, respectively.

The DNA extraction was performed on 1 mL of overnight culture with the DNeasy DNA extraction kit
(Qiagen, 69504) following protocol RM-31 which includes several modifications for the lysis of Gram
positive bacteria.

Strain Identification by RAPD PCR

The identification was performed by RAPD PCR using the OPA-2, OPA-18, M13, M14 and OPL-16
primers (protocol RM-20). Briefly, each 20 L PCR contained: 1X Polymerase buffer, 0.2 mM dNTP mix,
1pmol/L of primer, 1L of 20ng DNA, and 0.05U/L Recombinant Tag DNA polymerase (M0267L, NEB).
The PCR conditions were as follows: 949C for 5 minutes followed by 35 cycles of: heating at 942C for
30 seconds, annealing at 422C for 1minute, amplifying at 722C for 1 minute, followed by 7 minutes
at 722C and then the samples were held at 4°C. Water was used as a negative control. Ten L of each
PCR product was run on a 15 cm 1.5% Agarose gel at 90V for 3 h.
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Results
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Photos of RAPD-PCR gels using primers: M1, M14 and OPA-18.

Conclusion
The RAPD-PCR analysis on DNA extracted from B. subtilis R0O179 transfer 1, 5, 10, 15, and 20 and
compared with the DNA from the R0179 mother culture (TO) shows that there is no changes in the
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DNA profiles based obtained using 5 different primers over 20 transfers. R0179 genetic integrity has
not been affected by storage or repeated cultivation. The RAPD-PCR profile assessment of B. subtilis
R0179 indicates that it is genetically stable with repeated cultivation.
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APPENDIX 6 - ENUMERATION OF BACILLUS SUBTILIS R0179 IN FOOD
APPLICATIONS

Objective:

Enumerate viable Bacillus subtilis R0179 in food products (solid or liquid form).

Responsibilities:

e It is the responsibility of the person(s) doing the test to apply the proper procedures to
prepare the required materials and equipment used in this test.
e Itisthe responsibility of the person(s) doing the test to work under strict aseptic conditions.

Material:
e Culture media: TSA- Merck 1.05458.5007
e Phosphate Buffer Solution (PBS: 0.1% Soya Peptone, 0.121% k,HPO,4, 0.034% KH,PO, and

bring volume to one (1) litre using dH,0). Ensure that the PBS is at room temperature at
time of use.

Sample preparation:

e Prepare arepresentative sample of the food product and dilute it in dilution 1:10 of PBS (example
30gin 270ml). Blend it for 1 minute and agitate at 100 rpm for 6 minutes. This step can be skipped
if it is a liquid product and start directly with the dilutions using a representative sample of 25ml
in 225 ml of PBS. This dilution is 1071, Agitate the liquid solution vigorously for 30 seconds.

e Transfer 1.0 ml of the 10 dilution in a test tube containing 9.0 ml of peptone water. Vortex to
homogenize. This dilution is 1072,

e Repeat the last step until the required dilution is obtained (usually 107).

Procedure:

e Transfer 0,1ml aliquots of required dilutions were spread on already fixed Triptycal Soy Agar
(TSA) plates. All dilutions are platted in triplicate.

e The aliquots were spread on the agar by shaking with cross movement with small sterile latex
beads. Invert dishes when the liquid as been absorb by the culture media.

e Incubate aerobically at 37°C £ 2 °C for 48 hours and count the colonies. Only dishes containing
between 30 and 300 colonies are valid.

e Viable cell count (C.F.U.) per g =

number of colonies in the 3 dishes x dilution factor
3
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APPENDIX 7 - EVALUATION OF BACILLUS SUBTILIS R0179 FOR BILE SALT
HYDROLASE ACTIVITY

Objective

To investigate bile salt hydrolase (BSH) activity in Bacillus subtilis R0179.

Background

Various bacteria can hydrolyze bile salts. It has been targeted as an important criterion for selection.
An agar plate assay has been used to detect bile salt hydrolase activity in various lactic acid bacteria
by supplementing the media with taurodeoxycholic, taurocholic, or taurochenodeoxycholic acids.
Bile salt hydrolysis manifested at two intensities, either: (i) the formation of precipitate halos around
colonies or (ii) the formation of opaque granular white colonies.

Materials and Methodology

Preparation of Test Plates

Prepare TSA agar (Oxoid, CM0131) Sterilize at 1212C for 15 minutes then pour 20mL of reconstituted
TSA molten agar cooled to 45°C into petri dishes. Allow at least 10 minutes to solidify the agar. This
is the control plates. Prepare TSA agar (Oxoid, CM0131) supplemented with 0.5% (wt/vol) of Sodium
taurodeoxycholate hydrate (TCA, Sigma). Sterilize at 1219C for 15 minutes then pour 20 mL of
reconstituted TSA molten agar + 0.5% TCA cooled to 45°C into petri dishes. Allow at least 10 minutes
to solidify the agar.

Bile salt hydrolase assay

Frozen stock culture of B. subtilis R0179 were streaked on Tryptic Soy agar (TSA) to ensure the
selection of pure colonies. The plate was incubated in aerobic condition at 372C for 24 hours. Using
a sterile loop streaked the bacterial culture sample across on each test plates in quadrant and
incubated under the same condition.
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Results

Figure 1: (Plate A) B. subtilis R0179 streak on TSA as control plate. (Plate B) B. subtilis RO179 streak on TSA
+0.5% TCA

Conclusion

Colonies of B. subtilis R0179 are generally large, spreading and irregularly shaped due to the
exopolysaccharides they form, as observed in plate A. However, in the presence of sodium
taurodeoxycholate hydrate (TCA), the strain forms small colonies with no precipitate halos.
Therefore, Bacillus subtilis R0179 does not produce bile salt hydrolase. The bile salt inhibited the
growth of the strain and prevented the production of exopolysaccharides.
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APPENDIX 8 - LETTER FROM THE FOOD DIRECTORATE OF HEALTH CANADA
REGARDING THE “NON-NOVELTY” STATUS OF B. SUBTILIS R0179
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SECTION C — GENERAL ADMINISTRATIVE INFORMATION

1. Name of notified substance, using an appropriately descriptive term
Bacillus subtilis strain R0179

2. Submission Format: (Check appropriate box(es)) 3. For paper submissions only:
% Electronic Submission Gateway [] Electronic files on physical media Number of volumes
Paper

If applicable give number and type of physical media
Total number of pages
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[ ]No

9. Have you attached a redacted copy of some or all of the submission? (Check one)
|:| Yes, a redacted copy of the complete submission
|:| Yes, a redacted copy of part(s) of the submission

[] No

SECTION D — INTENDED USE

1. Describe the intended conditions of use of the notified substance, including the foods in which the substance will be used, the levels of use
in such foods, and the purposes for which the substance will be used, including, when appropriate, a description of a subpopulation expected
to consume the notified substance.

Addition as an ingredient in a specified list of conventional food products at up to 10E9 cfu/serving.

2. Does the intended use of the notified substance include any use in product(s) subject to regulation by the Food Safety and Inspection
Service (FSIS) of the U.S. Department of Agriculture?
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3. If your submission contains trade secrets, do you authorize FDA to provide this information to the Food Safety and Inspection Service of the
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SECTION E — PARTS 2 -7 OF YOUR GRAS NOTICE
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