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Appendix 3- This trehalase from Myceliophthora sepedonium produced by
a genetically modified strain of Aspergillus niger was evaluated according to
the decision tree published in Pariza and Johnson, 2001 ®.

The result of the evaluation is presented below.

Decision Tree

1. Is the production strain genetically modified?
YES
If yes, go to 2.

2. Is the production strain modified using rDNA techniques?
YES
If yes, go to 3.

3. lIssues relating to the introduced DNA are addressed in 3a-3e.
a. Does the expressed enzyme product which is encoded by the introduced
DNA have a history of safe use in food?
YES, go to 3c.

c. Isthe test article free of transferable antibiotic resistance gene DNA?
YES, go to 3e.

e. Is all other introduced DNA well characterized and free of attributes that
would render it unsafe for constructing microorganisms to be used to
produce food products?

YES, go to 4.

4. Is the introduced DNA randomly integrated into the chromosome?
NO, go to 6.

6. Is the production strain derived from a safe lineage, as previously demonstrated
by repeated assessment via this evaluation procedure?
YES. If yes the test article is ACCEPTED.
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1. ABSTRACT

The below series of toxicological tests were undertaken to evaluate the initial toxicological profile of
Trehalase, batch PPT40595.

Al studies were carried out in accordance with current OECD guidelines and in compliance with the OECD
principles of Good Laboratory Practice (GLP) except for the in vitro cytotoxicity test. The studies were carried
out at JAI RESEARCH FOUNDATION, India and Covance, UK during the period March 2016 to June 2016.

The main conclusions of the safety studies can be summarized as below:

e Trehalase, batch PPT40595 was considered non-cytotoxic in vitro in a Neutral Red Uptake assay
applying the mouse fibroblast cell line BALB/c cell culture.

e Trehalase, batch PPT40595 showed no mutagenic activity in the Ames test, either in the absence or
presence of S9 indicating no genotoxicological potential.

e Trehalase, batch PPT40595 was considered well-tolerated when administered orally by gavage to rats
for 14 days. The NOAEL (No Observed Adverse Effect Level) of both male and female rats was 8049.7
TNU(A)/kg body weight/day corresponding to 1297.7 mg TOS/kg body weight/day.

Based on the present toxicity data it can be concluded that Trehalase, batch PPT40595 exhibits no toxicological
effects under the experimental conditions described.
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2. TEST SUBSTANCE

Trehalase is a liquid enzyme concentrate containing a Trehalase (E.C. number 3.2.1.28). The non-reducing
disaccharide trehalose is one of the most important storage carbohydrates, which is present in almost all
forms of life except mammals. The disaccharide trehalose can be hydrolyzed into two molecules of glucose
by the enzyme trehalase. The production organism is a genetically modified strain of Aspergillus niger.
Aspergillus niger is ubiquitous in the environment and in general considered as a non-pathogenic fungus.
This species has been widely used in industry and is known for its lack of potential to produce toxins.

2.1 Characterization

Trehalase, batch PPT40595 was used for the conduct of all the toxicological studies. The characterization of
the toxbatch is presented in Table 1.

Table 1. Characterization data of Trehalase, batch PPT40595

Batch number PPT40595
Activity 763 TNU(A)/g
Water (KF) (% w/w) 86.6

Dry matter (% w/w) 134

Ash (% w/w) 1.1

Total Organic Solids (TOSY) (% w/w) 12.3

Specific gravity (g/mL) 1.055

196 TOS is calculated as 100% - % water - % ash - % diluents.

3. CYTOTOXICITY

3.1 In Vitro Cytotoxicity Test: Neutral Red Uptake in mouse fibroblast cell line BALB/c 3T3
culture!

The purpose of this study was to screen for cytotoxic potential of Trehalase, batch PPT40595 compared to
the reference Amyloglucosidase, batch PPY35872.

The mouse fibroblast cell line BALB/c 3T3 was used as test system. After 48 hours incubation the test
material was removed, wells washed and Neutral Red added to each well. Following incubation in a CO2
incubator and washing the aborbance at 540 nm (OD540) was measured to indicate the number of cells
surviving exposure to the test material. The following concentrations were selected for Trehalse, batch
PPT40595, for an accurate determination of cytotoxicity in this test model: 30-10- 3-1 and 0.3 mg test
substance per ml growth medium.

SDS (Sodium Dodecyl Sulfate) was used as a positive control and the following concentrations were
selected: 0.16, 0.13 and 0.10 mg/ml growth medium.

The concentration of the test substance required to reduce the viability of the treated test system to 50% of
that of the untreated control test system was determined as the endpoint (NRUsp). The NRU5 value for the
Trehalase, batch PPT40595, was estimated to be > 30 mg/ml.

The positive control, SDS, met the acceptance criteria of a valid test.

On the basis of the results of the present study, Trehalase batch PPT40595, was considered non-cytotoxic in
the present in vitro Neutral Red Uptake assay.
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4. MUTAGENICITY

4.1  Bacterial Reverse Mutation assay (Ames test)?

Trehalase, batch PPT40595 was examined for mutagenic activity in the bacterial reverse mutation assay
using four histidine-requiring strains (TA98, TA100, TA1535 and TA1537) of Salmonella typhimurium, and
one tryptophan requiring strain (WP2 uvrA pKM101) of Escherichia coli. Two separate experiments was
performed and the study was carried out according to the OECD test guideline 471 (adopted in 1997) and in
compliance with GLP.

Crude enzyme preparations, like the present batch of Trehalase, contain the free amino acids histidine and
tryptophan, most often in an amount, which exceeds the critical concentration for incorporation in the direct
standard assay. To overcome this problem all strains were exposed to Trehalase in liquid culture known as
“treat and plate assay”.

Experiment 1 treatments of all the tester strains were performed in the absence and in the presence of
metabolic activation (S-9), using final concentrations of Trehalase batch PPT40595 at 16, 50, 160, 500, 1600
and 5000 pug TOS/mL, plus vehicle and positive controls. Following these treatments, no clear evidence of
toxicity was observed, as would normally be manifest as a thinning of the background bacterial lawn and/or a
marked reduction in revertant numbers.

Experiment 2 treatments of all the tester strains were performed in the absence and in the presence of S-9.
The maximum test concentration of 5000 pg TOS/mL was retained for all strains. Narrowed concentration
intervals were employed covering the range 150-5000 pug TOS/mL, in order to examine more closely those
concentrations of Trehalase batch PPT40595 approaching the maximum test concentration and therefore
considered most likely to provide evidence of any mutagenic activity. Following these treatments, no clear
evidence of toxicity was observed.

The test article was completely soluble in the aqueous assay system at all concentrations treated, in each of
the experiments performed.

Vehicle and positive control treatments were included for all strains in both experiments.

The mean numbers of revertant colonies all fell within acceptable ranges for vehicle control treatments, and
were elevated by positive control treatments. No indication of any test article related amino acid feeding
effects were observed on any of the test plates.

Following Trehalase batch PPT40595 treatments of all the test strains in the absence and presence of S-9, no
clear and concentration-related increases in revertant numbers were observed that were >2-fold (in strains
TA98, TA100 and WP2 uvrA pKM101) or >3 fold (in strains TA1535 and TA1537) the concurrent vehicle
control. This study was therefore considered to have provided no evidence of any Trehalase batch PPT40595
mutagenic activity in this assay system.

It was concluded that Trehalase batch PPT40595 did not induce mutation in four histidine-requiring strains of
Salmonella typhimurium, and one tryptophan requiring strain of Escherichia coli when tested under the
conditions of this study.

5. INVIVO TOXICOLOGY

5.1 — 14-day oral toxicity study in rats®

The study was conducted to determine the adverse effects of Trehalase, batch PPT40595, in Wistar rats,
when administered orally through gavage for a period of 14 consecutive days. The methods followed were
based on study outline provided by the Study Sponsor and inspired from the guideline of the OECD N° 407
(October 3, 2008).

A total of 20 male and 20 female Wistar rats were randomly divided into four groups, each group comprising
5 male and 5 female rats.

Rats were treated with Trehalase, batch PPT40595, for a period of 14 consecutive days through oral gavage
at the dose levels of 805.0 TNU(A)/kg body weight/day (low dose), 2656.4 TNU(A)/kg body weight/day
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(mid dose) and 8049.7 TNU(A)/kg body weight/day (high dose) corresponding to 129.8 mg TOS/kg body
weight/day (low dose), 428.2 mg TOS/kg body weight/day (mid dose) and 1297.7 mg TOS/kg body
weight/day (high dose), respectively.

Concurrent vehicle control group rats received reverse osmosis (RO) water alone. A fixed dose volume of 10
mL/kg/day was used. The dose formulation for mid- and low dose groups were prepared by dissolving the
test item in RO water, and for the high dose group test item was used as such without dilution.

No mortality or signs of morbidity was observed during the study period. No visible clinical signs were
observed throughout the study period. No significant changes were observed in mean body weight, mean
body weight change and feed consumption of male and female rats treated with Trehalase, batch PPT40595
at low-, mid- and high dose levels when compared with the vehicle control group.

Minor statistically significant changes in MHC, WBC and absolute lymphocyte count were not considered to
be treatment related findings due to absence of dose relationship and/or consistency between sexes.

The terminal body weights and organ weights (both absolute and relative) in animals belonging to all three
treatment groups were well comparable with the concurrent vehicle control group.

External and internal examination of terminally sacrificed animals did not reveal any abnormalities.

In conclusion, Trehalase, Batch PPT40595 did not cause any adverse effects up to the highest dose level
8049.7 TNU(A)/kg body weight/day (corresponding to 1297.7 mg TOS/kg body weight/day when
administered through oral gavage for 14 consecutive days in Wistar rats under the conditions and procedures
followed in the present study. The NOAEL (No Observed Adverse Effect Level) for Trehalase, Batch
PPT40595 of both male and female rats was 8049.7 TNU(A)/kg body weight/day corresponding to 1297.7
mg TOS/kg body weight/day.
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