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Fees for Technical Services in Biosafety Assessment in Biosafety Assessment

1. Safety Assessment of Foods Derived from Genetically Modified Organisms and Report
Preparation

In accordance with the guidelines established by the Codex Alimentarius Commission,

a report will be prepared. This report encompasses information across four key topics:

molecular biology, nutrition/product specification, toxicology, and allergenicity.

Conducting risk assessment reports covering 3-4 topics 250,000 U
Conducting risk assessment reports covering 1-2 topics 150,000 uw
Additional food item in risk assessment report 50,000 um

2. Safety Assessment of Food Derived from Genome Editing Technology and Report
Preparation

Fee: 100,000 baht per report

3. Safety Assessment of Probiotic Microorganisms in Food and Report Preparation

Fee: 160,000 baht per report (for each species)

4. Safety Assessment of the Use of Genetically Modified Microorganisms at Industrial
Scales and Report Preparation
This service involves conducting an assessment of the biosafety of genetically modified

microorganisms and evaluating containment facilities.

Conducting risk assessment reports covering 2 topics 150,000 umwn
Conducting risk assessment reports covering 1 topic 100,000 um
Additional edition in risk assessment report 50,000 Uum

Notes: 1) The above service rates are exclusive of 7% VAT.
2) Travel and accommodation expenses for inspections of containment facilities are not included

in the service rates

For further inquiries, please reach out to us via the following contact details:
Tel. +66 2564 6700 ext. 3315, 3318, 3371 and 3372

e-mail: biosafety@biotec.or.th
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Saccharomyces cerevisiae CENPK338 12lun1swda Ice Structuring
Protein

E.coli BL21(DE3)#1540 Tailun1suda 2'-Fucosyllactose (2'-FL)
E.coli BLK-12(DH1) SCR6 1ailun1swas 2'-FL

E.coliLU21051 T2Tunsu&a 2'-FL

Corynebacterium glutamicum APC199 T2lunsu&a 2'-FL

e Pichai patoris Bgl1l 12dlun1su&e soy leghemoglobin preparation
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MIALNIHNANA N
2 '-Fucosyllactose (2FL) wanannydunatinaudswiusnssu £.coliLU20297

1.2.2 Development of producer strain 1) AU BVAUNILRG Ltﬂadwuﬁﬂiiﬂ

The genetically modified strain LU20297 capable of producing 2°-F1, had been derived from E. coli (wuaniae f&6 KIaLgula)
K12 JIM109 by state-of-the-art molecular biological methods. The synthetic operon comprises five genes
whereot four are derived from E. coliitself (gmd, weaG, manC, manB). The fifth gene (fiec72) is derived 2) AN UsUIAAUNSE A A LUAIWUSTATTU

from Felirobacter pylori, The penotype of the strain L.U20297 can be described as follows:

(strain)

LU20297: endAT ginV44 thi-1 relAl gyrAY% mpsL(StrR) recAl A{lac-proAB) eld-
AfuelK::Ptac fueT2 gmd wealc_manC _manB, [F' trald)36 proAB+ laclg AlacZ
(M15)] hsdR 1 T(rK-mK+)

3) anmauzWugnIsuneatilag

4) Taalszavruadnisannlasiugnssu

The strain [.U20297 has been deseribed internally also as N8 2 and has been deposited at the DSMZ

(Deutsehe Sammlung von Mikroorganismen und Zellkulturen) with the deposit number DSM 32665 5) szﬁum'\mﬁﬂwaoaa‘um’%ﬂ w%’ausm
WEAREE X sutayaavaIniiadale

https://www.fda.gov/media/134911/download?attachment
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3. snuazidanAaaIIAUNILiN 11 (donor)

2.2 Developmental history of the production strain

2.2.1  Taxonomy of host strain

The hast strain IMI109 is a derivative of E coli K12, a well characterized non-pathogenic lab strain
which was isolated from a convalescent Diphitheria patient in 1922 (Lederberg, 1951), This lab-adapted
strain is unable to colonize the human gut and is listed under the lowest biosafety level 1 (Kuhnert er al.
(1995}, Bauer ef al. (2007)). This is also in line with the conclusions of the United States Environmental
Pratection Agency on the use of E cali K-12 under contained conditions in fermentation facilities (U.S.
EPA, 1997a, b)

The taxonomy of E. coli can be described as:

{a) Domain; Bacteria

{b) Kingdom; Eubacteria

(¢} Phylum: Proteobacteria

(d) Class: Gammaproteobacteria
{e) Order: Enterobacteriales

(fy Family: Enterobacteriaceae
(2} Genus: Escherichia

th) Species: Escherichia coli

For theclassification of the host microorganism £, colt K12 the following analysis has been made, Based
on the sequence of housckeeping genes, pathogenic and commensal strains can he clearly divided in
phylogroups (Archer er al. (2011)). Sale sirains ke K12, B and Crooks have been found to be members

https://www.fda.gov/media/134911/download?attachment
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Table 5 Genelic modifications of E. coli K12 Sirain LU20297

Gene | Gene function Modification | New locus Purpose !
introduced designation |

fuel L-fucose-isomerase Inactivated ;
Inactivated, Prevent fucose |

JueK | L-fucolo-kinase remnant of 349 degradation

| bpat 3’ |
| | Regulate
Ptac | Promotor | expression of the
[ m ' operon .
st GDP-mannose 4,6- Arrangement in a
dehydratase synthetic operon
weaG | GDP-fucose synthase (see chapte_r Synihesis of
P e _ “Rational for the GDP-L-fucose
mand | phospho-mannomutase construction of Introduced inio N
- | mannose- 1-phosphate- an arlificial fuclk locus
marnl i ;
guanylylirans{erase aperon for the

pPr ”d"_";"”” af :' Glycosylation of

fucT? | fucosyl-transferase Fucosyllactose™) lactose with

GDP-L-fucose
Terminate
TrmB | strong £ coli terminator transcription of

OPEron
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Figure 4 Map of the synthetic 2'-FL operon integrated into the fucose locus. Shown are Ndel
restriction sites that were used in Southern hybridization experiments.

1 2'-Fucosyllactose
e i e
; 3 g ! = B
DB
: GDP-Fucose | "~ ”
- J B
I
Glycerol
Glucose

Figure 5 Biosynthetic scheme for 2'-FL biosynthesis. Lactose is supplemented into the medinm
and is taken up by the cells via the lactose transporter LacY. LU20297 is unable to degrade lactose
as the beta-galactosidase LacZ is inactivated in the parental strain E coli K12 JM109. GDP-
Fucose is synthesized via a synthetic operon which consists of four E. coli derived genes (blue,
G=gmd, W=wecaG, C=manC, B=manB) and a heterologous fucosyltransferase fucT? (red, F). The
operon is controlled by an inducible promotor (Ptac) and terminated by a terminator. Glycerol or
glucose can serve as main carbon source. GDP-Fucose is transferred to lactose via fucT2 and 2'-
FL is released from the cell.
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2.3  Manufacturing Process (21 CFR 170,230 (b))

The production process (Table 9) is performed in tfour major activitics: fermentation (steps 1 — 3),
isolation (steps 4 and 3), purification (steps 6 - 19), and packaging/product release (steps 20 —22).
Purification is performed by crystallisation (rom a solvent pair mﬂsisling ol water and acetic acid or
water and ethanol. Both solvent pairs result in the same product qualitur with respect to content in 2'-FL
and minor oligo-, di and monesaccharides, and other impurities, 2'-FL purified using acetic acid will
contain residual amounts of acetic acid in the range between 0.1 and 1%.

Table 9 Schematic manufacturing process sieps

btcp [Process slep fl’u rpose
No

01 [Media Preparation

02 Seed cultivation

03 |Product fermentation !Prudm:liun of 2-FL

04  (Cell separation

Remaval of biomass and paﬂir:.fcs_

05  [Ultrafiltration Removal of large molecules (e.g. protein, DNA
land lipopolysaccharides)

06  |Optional Concenrration {Removal of warer, minerals and smail
molecules

07 |Decolorization (¢.p. charcoal, polymeric resins) |[Removal of color and impuritics

U8  |(Optional Concentration Removal of water, minerals and smail
molecules
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Bioprocess flow diagram, simplified

Upstream Harvest Downstream
h,:gt';n Filtration  Goll culture Harvest  eparation Purification Finishing  Bulkstorage Filling
- - - -
@ - - - | Ly - - | - - G
——
Formulation and hydration Cell culture Harvest Separation and purification Final fill and finizh

https://www.sciencedirect.com/topics/engineering/bioprocess


https://www.fda.gov/media/134911/download?attachment

"

_-r -- ! 2 %‘ - |
- 7. msidszdiuaaandaisianica

2.1  Scientific data and information that identifies the notified substance {21 CFR 170.230 (a))
2.1.1  Tdentity
General information

2" -Fucosyllactose is a naturally occurring trisaccharide; it is present in mammalian milk including

human breast milk.

D-Glucose, O-6-deoxy-alpha-L-galactopyranosyl-( 1-2)-O-beta-D-

galactopyranosyl-( 1-4)-

Synonyms: 2°-0-Fucosyllactose
6-Deoxy-alpha-L-galactopyranosyl-(1-22)-beta-D-galactopyranosyl-
(1-34)-D-glucose

Chemical formula; CigHaOy e

Molecular weight: 488,436

CAS Number: 41263-94-9

Systematic name:

2'-Fucosyllactose is a trisaccharide based on the monosaccharide L-fucose and the disaccharide D-
lactose, they are linked by an @-(1-+2) bond, The structure is given in Figure 1:

1o,
"t

Figure 1 Chemical structure of 2'-Fucosyllactese
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Table 13 Specifications of 2*-Fucosyllactose (BASF) compared with 2'-FL documented/specified eisewhere
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Parameter

BASF
(E. cali K12)

GRN 546
(synthetic)

GRN 650
(E. coli K12}

GRN 571
(E. celi BL21)

GRN 735
(E. coli K12)

GRN 749
(E. coli K12)

2-FL
(synthetic)
as adopled by the
European Union

2-FL
(E. coli BL21)

as adopted by the
European Union ©

Assay

min, 90%
(HPLC, water-
free)

Min 95.0%
(HPLC, water
free)

Min 94.0%
(HPLC, water
free)

z90%
(HPAEC-PAD
area)

min. 90%
(HPAEC)

282 %

295%

290 %

Identification

Appearance,
visual

Powder or
agglomerates

Powder

Powder

Homogenous
powder

Powder

Powder

Color, visual

White to off-
white

white

white to off-
white

White

‘White to off-
white

White to off-
white

Related
suhstances

D-Lactose

<3.0% (as is)

Max. 3.0 wiw®

L.-Fucose

< 2.0 % (as is)

Max. 1.0 wiw®;

2-Difucosyl-D-
Lactose

=2.0%(as is)

Max. 1.0 wiw

2'-Fucosyl-D-
Lactulose

<2.0% (as is)

Max. 1.0 wiw%

2'-Fucosyllactose

Fucosylgalactose

Allo lactose

Glucose

Galactose

twﬁN
iy o
— ..lf ) -
"-4-*_.' I'. ﬁE: 1‘-"‘--
" .-l.q- .
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1) 2iayamnuinduzaddstnuntaluainisniiniuslne

2) dayanistAintrludad -> nasau acute toxicity, sub-chronic #3a chronic toxicity testing uaausinsei

A 90-day subchronic oral toxicity study of 2'-FL with a 4-weck recovery period was conducted starting
with 7-day-old Wistar [Crl; Wl{Han)] rats (Coulet er al., 2014). The period of administration of Glycom's
2-FL occurred within the window of time when immune and sexual maturity take place in rats. 2-FL
{purity of 99%) was administered at doses of 2,000 and 5,000 (n=10 animals per sex per dose group),
and 6,000 mg per kg bw per day (n=15 animals per sex). The vehicle (water) control group (0 mg per
kg bw of 2'-FL per day) consisted of 15 animals per sex. A reference control group was administered
6,000 mg per kg bw per day of OF (15 animals per sex). Standard diet (A0O4C-10) and water were

provided ad libitum, Clinical observations were conducted once per day, observations were conducted % a ava

twice per day for mortality and morbidity, and detailed clinical examinations were conducted once per Y4 ne aan?’uu a\jﬂan 6l GLP

week. Body weights were measured prior to dosing and iwice weekly during the first 8 weeks of the

study and then once per weck for the remainder of the study. Food intake was measured twice weekly 5 a"\c]‘s—] ITUNANITNG ﬂa‘]JQ']:ﬁJ Lﬁll

starting gt week 2 until week 8, and then onee per week (ur the remainder of the study. During the last
week of administration, ophthalmological analyses were conducted on animals from the control group,
the 6,000 mg per kg bw per day 2'-FL group, and the 6,000 mg per kg bw perday OF group. Hematology,
coagulation, elinical chemistry, and urinary analyses were conducted at the end of the administration
period. Twenty animals from each treatment group (10 rats per sex) were euthanized and necropsied.
The remaining animals, 5 rats per sex per group in the vehicle control, the 6,000 mg per kg bw per day
2-FL group, and the reference control group of OF were abserved for 4 weeks, after which all animals
were euthanized, necropsics were performed, and histopathological analyses were conducted on all
organs and tissues. Kidneys of all females in the 2,000 and 5,000 mg per kg bw per day proups and in
all recovery, proups were microscopically inspected. Clinical pathology was performed on all animals
from all groups.

https://www.fda.gov/media/134911/download?attachment
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6.3.1 Genotoxicity studies

6.3.1.1 Published genotoxicity studies

Coulet et al (2014) conducted a bacicrial reverse mutation assay (Ames test) on Glycom's 2'-FL (purity
of 99%) using test strains TA98, TAL00, TA 1535, TA1537, and TA102 of Saldmaonella ryphiimuriuvm in
the presence ar absence of metabolic activation (89). The study adhered to Good Laboratory Practice
principles (OECD, 1998a) and was conducted in accordance with OECD (1997a), Bacterial strains were
incubated at concentrations of 52, 164, 512, 1,600, or 5,000 pg 2'-FL. per plate when the plate
incorporation method was used. In the pre-incubation method experiment, bacterial strains were
incubated al concentrations of 492, 878, 1,568, 2,800, or 5,000 pg 2'-FL per plate. Water was used as
the vehicle control. In assays conducted in the ahsence of 59, 2-nitrofluorene was used as the negative
control for strain TA98, sodium azide was used as the negative control for strains TA 100 and TA 1535,
Y-aminoacridine was used as the negative control for strain TA 1537, and t-butyl hydroperoxide was
used as the negative control for strain TA102, In assays conducied in the presence ol 59, 2-
aminoathracene was used as the positive control, There was no biologically significant increase in the
number of revertant colonies in the treatment with 2-FL compared with the negative control at any
concentration either in the presence or absence of 59 in both the plate incorporation and the pre-
incubation methods, There were increases in the number of revertant colonies in the treatments with
positive control agents. There was no cytotoxicity or precipitation observed in any strain treated with
2-FL 1n the presence or absence of 89. Thus, 2'-FL was determined to be non-mutagenic in the Ames
test at concentrations up to 5,000 pg per plate.

The notifier of GRN 735 reported results from a bactenial mutagenicity study and a micronucleus test in
cultured human lymphoeyte which were published meanwhile (Berlo ef al. 2018): In the Ames test no
significant increase in mutations was observed in a single assay in four tester strains of Salmonella (TA
98, TA 100, TA 1535 and TA 1537) and one strain of E. cali (WP2 uvrA) in the absence or presence of
an exogenous liver extract (59) to provide metabolic activation with five concentrations of lest material
up to a concentration of 5,000 pg per plate. No toxicity was observed in any strain at any dose. The
study with cultured binucleated human lymphocytes included one experiment with pulse treatment with
and without metabolic activation, marginal cyloloxicity and no increase in the occurrence of micronuclei
were observed at 3 concentrations (500, 1,000 and 2,000 pg per ml). In a second experiment with
continuous treatmenl at the same concentrations without metabolic activation, marginal cytotoxicity and
no increase in the occurrence of micronucleated cells was seen, The investigators concluded that 2'-FL
did not exhibit any clastogenic or aneugenic activity in this cell sysiem.

https://www.fda.gov/media/134911/download?attachment
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Table 15 Summary of the Estimated Daily Intake (EDM) of 2'-FL from Proposed Food-Uses in the
United States by Population Group (2013-2014 NHANES Data)

[ Population | Age Group Per Capita Intake Consumer-Only Intake
| Group (years) (g/day) (g/day)
Mesn o Yo | n l Mean 2"
Percentile | | Pereentile
Infanis (-5 moriths | 10 275 58715 | 107 | 1.9] 3.00
Infants fi-11 months .14 3.86 494.1 | 160 | 2.28 3.86
Toddlers 12-35 [.83 297 100.0 148 I.B3 2.97
. months |
Children 311 .96 3.53 997 | 1277 1.97 3.53
Female 12-19 | 47 295 547 | 544 1.55 295
Teenapers L e e g e UL
Male Teenagers 12-19 |85 | 4.16 625 526 2.00 3,29
Wamen of 16-45 Az | 282 59.9 1219 1.36 2.87
Child-bearing | |
T R P  Saalh
Female Adults | 20 and up |.32 296 01.9 2169 144 | 3.05
Male Adults | 20 and up .59 | 3.81 6.8 1842 184 | 397
Elderly | 65andup 76| 3.4 92.8 939 | 190 | 39I
Total | Allages | 1553 31 | 912 6973 .70 | 354
Populations t | |

https://www.fda.gov/media/134911/download?attachment
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Type of Site-Directed
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Random repair with gain Gene modification at DMA insertion
or loss of base pairs one or more positions SDN3
SON1 S5DNZ Add gene

Gene off

Gene edit

TRENDS in Biotechnology

#un: An Podevin et al., 2013
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| e 1 e 1
H . 1 . . 2 I . . 3 1 . . 4 I
Prebiotics’ ! Probiotics . Postbiotics® | Synbiotics * |
| |
Prebiotics are a substrat : Probiotics are live E Postbiotics are i Synbiotics are a mixture E
that is selectively utlllzed microorganisms that, | preparation of | comprising live |
| | 1 |
by host microorganisms!  when administrated in | inanimate I microorganisms and |
2 | | | 3 |
conferring a health ! adequate amounts, Imicroorganisms and/o substrate(s) selectively :
benefit i confer a health benefit oni their components that. utilized by host i
! the host iconfers a health beneflﬂ microorganisms that |
[ I I o
] | onthe target host ! confers a health benefit !
| | 1 |
! | ! on the host |
| | > | |
da [ ‘ I A Y * v 3 I
ot ' ! "‘_-‘-:_.,..‘3 . f/ I
:, w -*. % i 1’* i E_" :, 'i':‘) 34; L’*’L i
a..%; : : ‘r: “\p. : :

All above ‘biotics’ have in common that they need to be consumed (by infants)

1 Gibson et al. 1995: Binns, 2013; Hill E.I al. 2014; Pandey et al,, 2015 Gibson et al,, 2017, aq ﬁum%ﬂﬂiws\’luia ﬁ n —aq ﬁum%'ﬂrﬁ afi-i Gﬁ\j Lll as—]\tj ﬂ —] ﬂvlmsu

2 FAD/WHO, 2007; Braegger, 2011; Hill et al, 2014; Pandey et al, 2017: \ <

3 Patel & Dienning, 2013: Tsilingiri & Rescigno, 2013, Aguilar-Toala et al. 2018, I~ A1 951 2 1 A

4 Parddey st s, 2075 Sharr, 205 Tuilsunadi@aswaazvinliiAawani dudselamisaguain
https://www.nutricia.com
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EBacillus coamudans
Siicbactenium adolescents
Efffobadlenium animalis
Sifictobacteriurm bifidum
Eficobacterium breve
Eifidobacterium infantis
Siictobacternum (acs
Effobaderium lonpam
Sifitobactenium peeudolongum
Enterocooous aurans
Emterocooous faecium
Lactobactius acaoophius
Lactobaciius cigpatis
Ladtobacilius gasser
Lactobaciius jofnsond
Eactobactius paracaser
Lactobaciius rewter
Lactobacilius rhamnosus

Latobaciius salivarius

Lacfobaotius meae

FProgiomibacterium amiynosom

Staphiocooos soun

Sacohanomyres cerevisige suftso,

Bovdari

&r9F100 Bulletin of the intemational Dairy Federation No_377/2002

BULLETIN

ol the Intermati nal Diair

3772002
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4 4 a i i o a o a & o w = =
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. Lactobacillus plantarum Hﬁﬁlﬁuf 259y

http://www.fda.moph.go.th/
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Joint FAO/WHO Expert Consultation on Evaluation of Health and Nutritional Properties of Probiotics in Food
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Guideline for the Document Preparation :
for Safety Evaluation of Probiotics in Food

By

Committee an Safety Assessment for Use of Probiotic Microorganisms in Food
National Center for Genetic Engineering and Biotechnology {BIIJTE(:]
Mational Science and Technology Devel npmenugéiif;j {NSTDA)
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1 A Qs Q/ v a Go =3 =l =
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2.1 nansasratandnsainiednmaiy (Phenotype) 4.1 nshasaansUfaiug
2.2 NRAT565ALAATITMIVNUEATTU (Genotype) 4.1.1 ansneadaufliulnil (anthIOtIC resistance patternS)
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ARINUHEVE DLt Al 4.5 Asa9RINE Asdlndatugat TunauUaIRUNIELATAANTNITHR AFITWL
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3.5 aauauiidaug (614)
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gruil 1 2iayandl

1.1 dadinenaasiazdanionisdl 1.3 ALAWULRENIATFIUUDIAAUNSE
1.2 WM ADIARUNIEULAZUNRITILAL 1.4 saaslaanuaInNanLayN1iiLin
Table 1 Scientific and Trade name H'l!

of isolation and depository
] plant materials, kimchi, human feces, blood, etc.*

Bacieria®

Firmicutes Name, Country Accession No.

_ Ameérican Type Culture Collection [ATCC), USA 1234
Thailand Bioresource Hesearch Center (IBRLC), 1234
Thalland

* Examples are shown in gray

Bacilli
Lactobacillales
Lactobacillaceae
toctipfantibocilius

Loctiplontiborilius plamtoram
(synonym: Loctobocillus plantarum)

ABC123 _ ’

N oo™ oo r

F

* Examples are shown in gray
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ghuil 1 2iayaiill 2 TN
1.1 dadnendansuazdanionisdn 1.3 QLA WUATNNATFIUUDIRAUNTE ._ ;
1.2 wae NI UNIHuasuraIA LAY 1.4 saazidanuadNAaLazH1inLn ,

Table 4 Product specification, example

Dry powder, off-white, etc.*

| Table 5 Cover letter checklist
Mot higher than xx% }

Strain |0, trade name 0

Mot lower than xx CFU/g Applicant (Name, company, address)

Not found in 1 g

3 Manufacturer
* Distributor/Importer
Mot found in 0.1 gram Statement certifying accuracy and completeness
Mot found in 0.1 gram Signature
Mot found in 25 grams Mon-GMO statement O

Less than 3 MPN/g

.I__ =3 4 = Ldis 1 -?. =
i

Mot more than 0.5 ppm

| Not more than 2.0 ppm

Tduiivsasusas

* Examples are shown in gray
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Table 7 WGS analysis detail

2. NANISATIAANANHOALADIAUNSET Seqvencing nsfute,addess

21 » . » Ph DNA extraction methad®
& Long-read tech
1 wansasatananrainivansae (Phenotype) ot g )
2.2 NANTATIAANEITNIRUFNTTN (Genotype) i e i “ B
. T * PHRED score set for quality trimming Naﬂﬁ'a")l,ﬂﬂgwi%&
s Average read depth o a
¥ Eesatn s e it WugnssuaanlI Tu

version and relevant parameters
Short-read sequencing techn
. Tn?imsrmnﬁsegendngnﬁmm (WhOIe genome
* Library construction protocol 1
) o . :;qti]cmmmfurquammmmsizznrshuuuhe sequencing — WGS)
Table 6 Phenotypic characterization S
Gram stain sicraghis bt imeort i i w r SR
Geﬂ-:ri'neasem:slzdm = 5 NIALNAUARD U
3 B - tocol 5
Cell morphology, organization S Sy soraact ek hns ko sad elavint
parameters
e Genome statistics
Growth condition 5% Total length (genome sie)
» The genome size is within +/- 20% of the expected
genome size of the species®
Presence of plasmids?
Number of contigs and their coverage
GC contents
OI:I’IEfi
‘Post-assembly processing, if applicable
= approach, software, version, and parameters
Gfﬂ,eprﬂﬂi:m::;r annotation

s software used, including version and relevant
parameters

= database, version {where available), and/or date of
accession.

Contamination in the sequencing reads.

» software used, including msin;-n and relevant
parameters

» database, version (where available), and/or date of

FEGSSSEES.

Others, e.g., sugar utilization, motility, etc.
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gaun 2 2Aiayaanuldaaaduunazaaduiianisitluydunsdinsluiadgn

3. wan1snadaunadulianistduydunsadinsluiadn
3.1 msnusaaazaNnutiunsalunssiwizainig .
3.2 ATNuUsagN1ILUaILNEatE g

Q/

3.3 anuansalunmsinsfadufiaynuiatuasa fafayua syl
WIALARRN LA

3.4 guauadaulanilatasiaslunistaaindaiing
3.5 aauauiiidus (614)

pH waznanily aissanadasfussuutanaazs
(pH < 3 1nAn3 2 aw. tAuxann 30 — 60 ui)

nAaUla wugll 0.3% ox gall twszdinistadinlad

dwasasuaadlunwaranIsRaedunidlu plate
aslunannideaau (atnduidana plate)

L MInIsAwIaldgaIaNANa KIagnIaun
2aYRIAINTAN9AY

mﬂmsmmaamﬁmﬁ’namauﬂ’ﬁ Positive control a33
Ta@unatIns luladnidins il v
Lactiplantibacillus rhamnosus GG,
Lactiplantibacillus plantarum 299V way
Bifidobacterium animalis subsp. lactis BB-12
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sloTEC

2inanasdinsuldilssduauilaaaduaaasydunaeainsluiadn

ghui 2 Aayamiulaaadauazqaisnifnisitluadunstdinslutadn susceptible

4. wanisussduanudaaaduaasaaunitins lutadnaauuue’

4.1 nshasasslfdiue resistance

4.1.1 msnegaudlu'lnil (antibiotic resistance patterns)

sredasnsuadnuarAIANNLNTUsIFATRRNTa U
nAsLa3ey'le (mg/L) aavuuaiisausiagznau (EFSA, 2018)

7
WiAANN LN UM IAVaIENUfTIUTAR N Tad Ul s E § g AR 2R ! g e
a a al 1% .- . . g le E g 5 1: E § :g ﬁ
ANsLATauAaIAR«UNAEL6 (minimum inhibitory f 5 3 5 & F s &8 3§ & & 3¢
. Lactobacillus obligate homofermentative'®! 2 2 16 16 16 1 4 4 4 n.r. n.r. n.r ..
coreentialon:” i, e B R S B NN L S
i Lactobacillus reu;eri - 2 rl:r; ] &4 64 1 4 32 4 n. nr rlr nr
» Validate davedavuasdlsvanaaawenugzousatla ST mT oD Do Do L D S L non n
lunsnagay MaunsgIuaad ISO10932|IDF223 s csiparscse s Toelm | st @ Ta Ta T4 T4 Tolm ol
Inalaf QC strain Mszylu ISO P N R M A
o uAruiaunasatugnuasunisdseiiuhgy T T T T T e T T e T e
1 o - Propionibacterium 2 4 64 &4 64 0.5 0.25 2 2 m l .. n
dammuuazag EFSA Guidance on the e i A e e

characterisation of microorganisms used as feed — fmsbacteriaceae

n.r.i not required.
g n - = (a): Including L. deitvuecki, L. hefveticus
additives or as production organisms (2018) (5 Tk L e, -
{c): For L. buchned the cut-off for tetracycline is 128,
(d}: Including the homofermentative species L, salivarius.
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e NSTDR
Qs o Q/ s a Q/ a = | a
Aayadrnsuladssuivanulaaasauasadaunaeains luiadn
ghui 2 Aayamiulaaadauazqaisnifnisitluadunstdinslutadn
4. wanisdszifiuanuilaaasauavydunitainsluladneaanugel H '3Lﬂ’5’13ﬁ6i’1tl,1/11i\‘)°}.|a\‘jﬁuﬁaﬂﬁﬂﬁ‘ﬂ’ma an
4.1 nshasasslfdiue lLi'leatuu plasmid wsa prophage usnd
1N Tamaluaisanafudaenidfiruglads
4.1.2 msasadauitulnil tRamdudaelfdruziaalaiaga WGS JAUNILAUGININ :
A1sasAdaulTuinil tﬁaw\ﬁ'uﬁamﬂﬁﬁauz‘imu’tﬁﬁaga WGS Table 12 AMR gene search result detail *

y . Drug class GeneName GenelD Contig Position Database
- Sangimiusasndiiiug lagrutayaniunsanwasiduiaqiiv 16979 mph; macrolide | MGA_288 | Chr | 286358.287278 | Kk

aeNIUae 2 LW
.« §1udayanlyd 1 574 = Kyoto Encyclopedia of Genes and
Genomes (KEGG)
. dayarirumliiu 2 1 o Suiduilsediv
- szyTudivinnsiensvidaya dagiudaya wazwindiieasiladly |

ANTAUNN

* Examples are shown in gray
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4.2 msdszifiugnameuuunuadn —> an13&319 D-lactate
4.3 MsdsziiunaiLAa9ssnIInsAn = Tuny e

Table 14 Assessment of side-effects during human studies
Human study#1 Result (documentif)

Safety parameter measured:
= Parameter 1

& Parameter 2
-

Humalll'; study#2 Result (document##)

Safety parameter measured:
& Parameter 1

& Parameter 2
‘ Ty

« A33d control (naululaFuIwsluladn)
«  Aasliirdayassasna Lazlzuainslulannnlvuiiam

nsei lufinan1sdni Tun el

o RUALNUNTVNARAUKIATANANITNARAL
U in vitro

« Tafayanisnumiulssanssuatinatilu
svul (systematic review) waa A
wihavumiaavdnINfiszuuilsyifiuaim
Unaadaviiifada 1y QPS uay EFSA
132 GRAS ua9y USFDA audaulanissyly

**Farsautilunsdia lal**

. @75fl parameter AiAedasFuANNLRanAY L2y Adiafiluidan FruEinNsVInouAaIFY HansENUTLRILsEaoA “a
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miber af NSFDE

grun 2 Aayaanuilaaaduuaraasniinnisitlusduniainsluiadn

4.4 nsuihsy3ameszanainenzasaifinisaliilifelseaedlugusTaavdeaanining

4.5 nsdIRITN AsdlidaWuga TunauaIRUNIHANANTNITHR AFITW I

4.6 anamvdTuladn asdinanawusatlunguuasydunitduiianilanavinlvitAnnnsg

WaAARILIALADALAY

Table 15 Epidemiological surveillance of adverse incidents in consumers (post-market)
CountryHl Name: ......... Result (document#)

* Year started
= Year terminated (if applicable, provide the reason
for termination)
* Sale volume (approximate number of doses)
* Surveillance method/how to accept complaint
report
& Surveillance result
CountryH2 Name: ......... Result (document#)

* Year started

= Year terminated (if applicable, provide the reason
for termination)

= Sale volume (approximate number of doses)

¢ Surveillance method/how to accept complaint
report

& Surveillance result

For not yet commercialized product

= Surveillance plan: method/how to accept complaint
report
# Response/complaint management plan

ASELNLALNNIIN UL UED: nile®asusasnnusEnIlununIs
Mavuatansallinvlssaed Aayalsznaueis ?jawamﬂmm
?jaaaumﬂmwaﬂuﬂsumu 9naIvhvdImtng  Ussinaiing
e Usunaaasdundtdlundnnuai (613)

Aol A adN1vINNUNL: LRUALNUNITLENTSTY 12U fdagnng
FUTaILIEaU
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o Y a va e Y P - v - o . , Table 16 Toxin production (for known mammalian toxin producer)
4.4 nsihseianmeszunaineuadattinisaln lunviseaAlugus Tnanavaananniig In silico: WGS analysis Detail
o o =1, R ] ~ N - - Software/tool #1 VFanalyzer®
4.5 nMsasvasie Asalnaavunaglungduaadunsdulianin1snlasg sl + Name
& \Version
4.6 anamednladn nsdlnanevugatlungduuasyduniduiianilaniarvinliitinnas it vant parameters
* Name

(=4 =
anNUadtiataacalag « Version (where available), and/or date of accession

Result:
« List of known toxins

o N - p. B e N ) - Software/tool #2
¢ ASEINE: TiAngvimbuandsi laalddaya WGS wia s home
* relevant parameters

nagauludainanaag s

* Name
+ \ersion (where available), and/or date of accession

- mMsuadauqusnivatuladn lvisraazidanriinuadidaanly - P egaive
ganenlanegau 4 positive/negative control wagsdarananis B s
1/] ﬂ aauﬁ{fﬂ Lqu : glimfgnd conclusion SBRER A i

In vive: animal trial (mouse) Detail

Provide a test report including None
# Method: should follow OECD guideline
+ Result and conclusion

* Examples are shown in gray
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1. meUszdivauUaendemadnmesemnsnnddidiaiiandunnmalulaginmadeln

= WIlJlJ’IWijﬁ:ﬂu‘tlaw‘lﬂmzﬂ‘i‘iiﬂ%ﬂﬁ‘iiﬂ‘a'dﬂ’]il]‘m‘iﬁ’lum‘w’ﬁ Codex Alimentarius Commission

""f.- - 1 [T ar Y = ar 2 ey

: | EIDTEC-'I wirasn  §oniuiou S5 EOA S0 - quABoy - usm - Bockis) -+ g wazdavihsneau Usznaumedaya 4 s laun duddnerssduluana anlasuinis/Auandi
N MNSTDHS

L) 2 =

wansTue suiving) uazdmuninagiuk

=y =
FrEUUIsIuAUEeY 3 -4 ﬁ'm 250,000 U
= = of
FEUUIzuAUEss 1- 287U 150,{}00 U
UEMSOSIOMASEHRMUMW -~ - d . = =
u5n1snaniLF|51=H'TJ§EF|5FIﬁﬂ i FIEITUUTZLHUANULENT 2UUWILLEUSI8AT52795 50,000 un

" wloua-waafuridudhurda

2. mMsvszdivanudasadvvsseivsnnwalulagnisuivusiedluguazdninseeau

31837Uaz 100,000 U

JIUEMSSAs A msuEnmsdinnaiati

noasugnénmo
Hamw

: 3. msUssdiuanuuaendeuazanautinisdugdunidinsluleinlusmisuazdniseau

i

' Le I

: 57831uaz 160,000 U (1 51831uda 1 anewug) :
o

L o o o o o o o e e e e e e e -

4. mMsUszEiuanulasndyvemsldaiunidanudasiugnssulussAvanamnsuuazdnviteau

ol e
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Faunatinnulasniusnssuluscauansdlningsy

W 1 msdszdiuanulaaasunisiiniwaasydunstdaulasusnssu

1. shaasaaauad_UNIEHTUA1TWUGNT5N (recipient) / 3. 18aLALAUDIIRUNILAALURINUTNTTU 12U
FauNIeLdu (host) 1iu dasley dainendans SaavidaansugavaanuavdudiautanIafuniiiing
(Mifluilaiiu) wasdiagawus (strain) s3u89019 1AN1NU ARAUEENTALAIUALLAN1LNY Laglan&naa
ALUAMINAUNTNIEIU ANBAULHULR T1aazLaannau anususalunsatsanludninsan
Aseaudadwugnssy wulinnsnalse uazlandnia 4. nansragauMslsEInEudasduaadn

anusIuTalunisatsaaludwinaau e 5 .
5. AszinuAIsANIn_UNERALLRINUGNTITN La¥IENT

2. SaaaaauaIK IuEITWUENsTN (donor) Ly Aniray as1adaulsEaNE AW

JUTR wardsyifuasnine 3an1sesauLasIanig 5 _
, . 6. NNIATNITAITIULKARNLAU
I iauaadunIne ANNAIGITULANLNY wazauilunIsg

LARAUELNUADININE
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gA1WAIuAN (containment) ilunisaruauaisladadunse o | st | w2 | s

i 1. sttt laniusnmeegursuitineenan | Tt g S anih
aalasiWugnssulvatlundnde aiuaule dsrdannnisiaaanu Bauanden (lsed system) sretnsy
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