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Introduction

The company Bayer CropScience AG is submitting a dossier for the re-approval of the
microorganism Bacillus amyloliquefaciens QST 713 as an active substance under regulation )
1107/2009, previously designated as Bacillus subtilis QST 713. Due to most current informatg @
taxonomy, B. subtilis QST 713 is classified as a member of B. amyloliquefaciens g ﬁ, As ..

consequence, the active substance is now named as B. amylolzquefaczer@subsp plant
713, hereinafter named as B. amyloliquefaciens QST 713.

The initial evaluation of Bacillus subtilis QST 713 was performed utgér Directive(91

/ \Data
provided in the initial dossier and in subsequent additional sub ns accord,m@to th
dossier guidance (2006) are submitted as a Baseh@Dosswr se ately % \ @
Here we submit all new data and information basy on prev10u$rature sear%@s an dles% &
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1M 5 Toxicological and Exposure Data and Information on the Microbial Pest Control Agent

Introduction

IIM 5.1 Summary: Potential of microbial pest control agent to be hazardous to humans

with consideration of its pathogenic potential, its ability to infect and pattern of clearanc@nd ©©

its toxicological effects Q\ Qy
. S @ &
Report: KIIM 5.1/02 - _(2015) Literature rev@ on effects ofhhuma™

health of Bacillus amyloliquefaciens QST 713 and its metabolites unpublished report, anel@yer %

CropScience AG. wo “« SN

Report-no. 6791109-A2-05-01 ©) & PO S

M-535690-01-1 g @ O T @
S - . & §

For the background information, please refer%@ he baselineéessier @) @© @

S
A search of the published literature has % conducmg(,tDlMDQdat&Qe p
Biy IS

German Institute of Medical Docu tatlon@nd co r1se@ seardies i EDL] E
CAB and SCISEARCH databases%he s@tegy %med rll 1 enc concegning the
occurrence of toxicological advegse eff by. lz uefaciens g@ls 01&1‘[3
metabolites. As a result, a lar@%mcm@t of N,eratu was und wever from r,\ ) of
publications retrieved, only a5few re}@ﬂed@ the@ curré@e of’%oxwo cal @Vers fects
including infections on pa @{s sﬁﬁerln ‘&pemﬁ redisposing Jactors &nd a ies, {rat were
caused by or related to str fox of f ' ubtl isor Bwgmylo (f@fa e@s dif t to strafiy QST 713,
or to any other strain usggtas a plant prote rodu@ ults rectat reports on
toxicity assessment of _strain §PB. s §P @IOU ¢§ Oor vgsgine a ants %rther support
the safety of these species for humans, als rat Q/ the large h@ afe exposure to
strains of B. subtilt&and amyl uefa&ens or its met 1tes {@ed inzindustria fermentation, the
food industry agr1§ure oreov@r, spec@js of B. sub@s anid, B. anf@loliquefaciens were
assigned the Quali ﬁegresum@on ) afetx@@PS) gatus fo?fo\\mten& al a on to food or feed by
the EFSA P&el on og1@ Haza@s S) & s
S & > 08 O

For detadl§ on tl@ lltera§e s on n%ab@s andZoxing please@efer to _
(2015 N

& \ < o & & § N

S @ © 9O «° & O

IIM 5.2 @ccupat@ﬁal hw\’lth s@velll%ce regrt on @@rke s durir&%)roduction and testing of MCPA
N %
&S o
Report: @) Statement:sgncerning hazards to man during the

use or %hng %f Bac@us s@& s
CropS(% nce % @ @7 %
©

N Q% 13 unpublished report, owner: Bayer
Report-no. N) S § @@
1\@2269 T O 9.
Q NS

S Q9 D
%ummary It is ced th@“\ﬁo adv&se e@&:ﬂ@s to man during the use or handling as well as
to employee nvol@ in therese foryse of the active ingredient Bacillus subtilis strain

QST 713@\@ be% repo ted sm@()ctob\ 1995.

No effects to @fm du@mg the use o @ndhng as well as to employees involved in the research for
use Brthe gve i dientBacillusubtilis strain QST 713 have been reported. Since October 1995
tlg ti lab8ratories, of Bayer CropScience, Biologics have been carried out with the
ain. @rrent e work fore€ronsists of 100 employees in the research laboratory. No indications
@%f 0x1co<@g1cal allergenic effects to the laboratory or production team were observed. Not a

§ singly 1nc1%nt neglfergic response, sensitisation or irritation did occur.

Y
S &

CReport: KIIM 5.2/05 . (2015) Statement concerning hazards to man during the
©® use or handling of Bacillus subtilis strain NRRL QST713 unpublished report, owner: Bayer

I EFSA BIOHAZ Panel (EFSA Panel on Biological Hazards), 2013. Scientific Opinion on the maintenance of the list of QPS
biological agents intentionally added to food and feed (2013 update). EFSA Journal 2013;11(11):3449
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IIM 5

IIM 5

N

v  metabolites Weres arch

CropScience AG.
Report-no. n/a
M-532275-01-1

Summary: It is certified that no adverse effects to man during the use or handling as well as
to employees involved in the research for use of the active ingredient Bacillus subtilis strai
QST 713 have been reported since March 2001. N N
The development work in the production plant in México has focused dwthe strain si March
2001. Currently the work force consists of 115 employees in the productiQn plant. No indicatio

any toxicological or allergenic effects to the laboratory or production téam were O%erved? ta

single incident, no allergic response, sensitisation or irritation did occa%. O § &)
R N °
SO N
2.1 Sensitisation and allergenic response of workers ©Q %@ § é\ﬁ 0
man %ﬁn é&

SN
Report: KIIM 5.2.1/01 - _(20 gﬁtatement co@%mm azarfg@)

use or handling of Bacillus subtilis stra L QST713 uny hed ort, er: Bayer A5
g BFRRL QSTZI3 uhp feport, eymer: Bayer

CropScience AG. . N\
Report-no. n/a & 9’ @6@3 = W\,@J @6 °\% §
M-532269-01-1 Q @ & & RO SN

@ Q S
Summary: It is certified that n@@%/eﬁe%effect&to m@durin € us hanpdling as ‘well a@
to employees involved in the gesear I us theqctive ingredient, Bacilfys subtilis strai®’
QST 713 have been reported@nce @Qober Q\ Ko é\? N ©

% @’ SR

No sensitisation or alle@mc responses hav curr @ be epo@ dugitig the use or
handling as well as tg mpl 1nv&ed itthe r &g use e %@ve in, r&hent Bacillus
subtilis strain QST Q sincey cto

@, & @2
Report: KIIM £2.1/02G 15) St ement concé@mg ds o an during the
use or handlirig, of B%illus s zlzs n I\@RL 13 u ubl r owner: Bayer

CropSciencg AG. & ©

o

Report-no.ffa @ @a @ § w\g
M-53227861-1 N
ENER NS © @@ & @

. Y % .
Su ry: s1s cerfified kl@t no & rse ects to Man dgring the lise or handling as well as
ploy€es invoDed in e res@ ch forvse (@e aAcHVe 1ng@dient Bacillus subtilis strain

ST713%Veb%{1rep ed sigce Margh™200
8 By &

S o : o -
&@ 0 sensmséé @erge responses e ogcurred have been reported during the use or
a8

C
1
‘iz%

handling -ag wellag 0 ¢ 10ye VOIVQ n the reseg&h for use of the active ingredient Bacillus
subtilis @m QST 713 «the 1\& Q\

> o

@@ @@7 ‘\% < N

@7
2.2 ls o&y oéﬁrreﬁw of hyj ersenﬂtlwtgnd chronic sensitisation

@ AN
s part of the Searc Nor thejyublishéa literd@ire conducted using MEDLINE, BIOSIS, CAB and

CISEARCH)datak@ses, re@renc onegrring the occurrence of toxicological adverse effects,
includin, ers sitivi %and IllC ﬁ@ltlsatlon due to B. amyloliquefaciens, B. subtilis or its

Q§

AmdBy the publicggions rved. &recent work by - and - (2014) reported the results
froyi a dafapase &garch With the-pim to find agents eliciting occupational asthma due to proven IgE-
diated, sensjtisation, was fognd. The authors conducted a database search with MEDLINE via

ub , scr@mg ence lists of relevant reviews and matching the findings with a list of agents
@ de d as {may sensitisation by inhalation" by the phrase H334 (till 2011 R42). The quality of
% lec@sm(h@,s was rated with the Scottish Intercollegiate Guideline Network (SIGN) grading

Q@

stem.@fle evdence level for each causative agent was graded using the modified Royal College of
{General Practitioners (RCGP) three-star system. A total of 865 relevant papers were identified, which
@ covered 372 different causes of allergic work-related asthma. From these, a total of 327 cases per agent
with moderate evidence level was found for various enzymes from B. subtilis (alcalase, protease,
maxatase, maxapem, esperase, cellulase, a-amylase, lipase, subtilisin).




Bayer CropScience AG Bacillus amyloliquefaciens QST 713 Doc M, IIM, Sec. 3,P. 5
Page 7 of 30

Similarly, - and _ (2010) reported a case of allergic alveolitis caused by B. subtilis,
in which the source of the allergen was identified to be a biological detergent at the working place.

I <t 21 (2007) reported a clinical review of allergic reactions to natto, a traditional food in Japan
consisting in soybeans fermented by B. subtilis natto. Within 5 years, 7 patients were identified

had all experienced anaphylactic reactions within 5-14 hours, without early phase reaction fter @
ingestion of natto. This clinical review revealed that allergic reactions after ingestion of n couldy
mostly show a novel clinical course of IgE-mediated, late-onset anaphé@(is without $ pl@

reactions. (753
No publication reporting on hypersensitivity or chronic sensitisatio %)used by B. a;@%lzq acxe&@

<>

or B. subtilis QST 713, or by any other strain used @grlculture 55 found % @ @
& o

Cited references (bibliographic data and abstra&s) @Q %@ N é\g é
& & VO &

Report: KIIM 5.2.2/01 — - (2014) A%rge@aum@ ccu@ﬂonal a%ma %@,n

evidence-based evaluation of the literatu ubhshed re ot 20 Q\ N\ %@9 @

Int Arch Occup Environ Health, 87, 3% 633 @ B, @\7@ @6 N R

M-530019-01-1 2 @%}9 > R G N

NG ¢ & 4

Abstract: v A N % §
PURPOSE: The aim of thisgpork i \o prc@le an&@ﬂe@basé’ eva
causative substances in order m@lj\&gve d&ase @agem@t é\? § O

O &)
Methods: A database @rch w@ ]}J via P@Aed@ néﬁrefe e listSvof relevant
reviews and matched the fi g@l a ligtof a@s dehoted @ mayause sensitisation by
inhalation" by thewgy rased334 (till 20142) fte lus%} of in rop@e publications,
quality of the sefectedqstudies $s ra@d with the Séottish. [n rco]@late Guideline Network
(SIGN) gradmg@ystem&e evidence 1&el for cdch causatw@ent @s gra&g@ using the modified
Royal Collegtof Ge%ral Praition RC%) thre@?ar syStem.

4,

Results: &Z)tal 8986 evang paperswere s@\ﬂﬁe@wh@cove@% 372 different causes of
allergi rk-rQated a a. Y highest leydiichie@d using the SIGN grading system was 2++
indicating a high-quatity stu&with\veryc{) riskBF co ndingor bias and a high probability
of usal atlons% A%Qordln@ the ‘%aodl ed RCG cetar grading system, the strongest
ence &F asso@tlon With an%ndwu@j agety pro on qgyworksite ("***") was found to be
e co-exposure t0 varibys lak%rato imalspAn assomatigy%with moderate evidence level ("**")
°, Was obtained\for yla. om Aspe %{us ap&ae, varrous enzymes from Bacillus subtilis,
&@ papain, b (ffoiir, amylase, storaggitesy,, west@ red cedar, latex, psyllium, farming
(animal Ngerea .Shay, stkgw an oragvnwmte%:toraQ\mtes rat, carmine, egg proteins, atlantic
salmgg% ishmeal, ng y(lgister U %b seafood, trout and turbot, reactive dyes,
tolue diis@@ nd piatinum Salts.
C @ @

@clusﬁn T, @wor “somprises th ﬂarges 1st of occupational agents and worksites causing
llerglc asthma’For (g’ firs e, e agents are assessed in an evidence-based manner. The
@7 dentified respirat allergip age"§s or, werksites with at least moderate evidence for causing
work-rel asthma help peimary @ physicians and occupational physicians in diagnostics
%, and mandgem of oBLs s rln%jﬁrom work-related asthma. Furthermore, this work may
possibly prowi ajor CoY trlb@l n to prevention and may also initiate more detailed

invesfigations for b@ade@ and @da‘ung these evidence-based evaluations.

porf\%ll\@ F _ (2010) Extrinsic alveolitis caused by

2 2/02 —
&Bacz sub@?
Q@ All 3,5
R
&

logicaFdetergent — Diagnosis and follow up

572
200&%9
@

QQ é@Abstract A@se report with follow up about an allergic alveolitis due to Bacillus subtilis is
presented. As main source of the allergen a bio-logical detergent at the working place could be
identified. An amplification by bacterial contamination of a room fontaine at home is very likely.
A subclinical reactivation was detected by serial antibody titers and increases of C-reactive protein
and lactatdehydrogenase (LDH).
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Report: KIIM 5.2.2/03 - s 3 5 ! |
I

, (2007) Late-onset anaphylaxis after ingestion of Bacillus subtilis-
fermented soybeans (Natto): clinical review of 7 patients

Allergol Int, 56(3), 257-261 °
M-520045-01-1 @ &

Abstract: 6 @
Background: Allergic reactions after ingestion of fermented soybeans@e rarely beéh rego@
Fermented soybeans were recently reported to be a causative foo%jo IgE-mediatgd, 1 nset
anaphylaxis without early phase responses. The objectives of our.stidy are to cja@y theCg nic%@
and laboratory features and to characterize the all@ns in allerg@due to fermentg}soy&%ns @}@ @
Methods: Seven patients with suspected h)QersensmVlty @%mented a&ean Qrom@i
informed consent had been obtained, underg€éat skin prick-prick tests wit @menteﬁ
challenge test with fermented soybeans. tionally, spec c 1 ga1 erm d so eans
the allergens of fermented soybean ere detec byc S%and *Lg l@,
respectively. % )

Q @ A
Results: Seven male patients, aged 26 to @year@ean c, 33 @ear partlo@ted @
reported generalized urticaria and dysphnea; 5, Toss of nsciousyess; Zcoll se 2, v
2, diarrhea after fermented s eano% estlo@xf he @erval tween\ferme@ecﬁean 1 stion

and onset of symptoms wagd to 4 ouré%mea%w .6 hougs atient§&/wer sitiveX
prick-prick tests with fer, ted@ybea In 2vpa 1eK@’ral len, ith ente@ soybeans

was positive 5.5 and 1 urs after 1;1§st10n ELISA; all f§5ted© Owe{%ievated IgE

levels to the fermen soy cafl ext F IgE@lmu ttiggonsi patients' sera
showed six bands, @Nhlch%hree%n s at 387 28 @Nere bound to=era éﬂ 4 patients.

S %)
Conclusions: Cages w1é§hype®ns§ aﬁer@ﬁgesnon of*@met@ oygg@ns most frequently

correspond toNgE-mediated {@e-on ana@ylactu@@actlo% duesgoter ed soybeans, and not

from Bacillys subti. . .
g subtils @ . R S
Report.@IM {.2. 2/0@ \Jb %5) teratur@rewew on effects on human
health:oF Ba @s an&%hque 1e1\%QST EQ and @ ctalgptites u@pubhshed report, owner: Bayer
CropdZienc
Repori-n, @791&6@1&2 0@01 &° @@ S @
% 535690-01-1 % @\ 04 @ é?(;\a

&i For details & the 1i@ature résearghgspleas€refer W (2015).
° N N

@&é%o@%ﬁ&%

N O LU
IIM 5.2.3 Any s@niﬁ@ cli 1 ﬁn@ags re\ﬁﬁted t@expos@e, with special attention to those whose
sus@eptibij e affe@ed @

&?the backgr(@ad 1 atlggylea%%@efer @@1&: baseline dossier.
) @
@7 N Q \

S eng & Q .
IIM 52.4 Publlsh&g epoxtsof ad@rse ffects ecially reports of clinical cases and follow-up studies;
N list databases ke@vords ed 1§€terature search

@@atm [esear, was@gduct@ on the DIMDI database provided by the German Institute of
ica umeifation %ud copprised of searches in MEDLINE, BIOSIS, CAB and SCISEARCH
abases.” Seagsh strafegy airgfto find all references that are of toxicological relevance regarding
@ep of ad@rse effekts, clinical cases and follow-up studies referring to B. amyloliquefaciens, B.
§ subfifis or %met tes or toxins produced by these species.

Q§ arch @’mbe@
@Date of search: 14.08.2013 and 14.04.2014
@ Publication dates: 2003-2014
Search terms: Tox? OR pathogen? OR infectiv? OR allerg? OR genotox? AND bacillus subtilis (in
title) NOT control NOT efficacy NOT analytic? AND bacillus subtilis
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N

N
o\@lblication dates: 2014 oi@ D> T 4
NG
&@Search tern%ﬂ' ox.@ infe&}” OR

Q 9
@earch number: 10 § @%\:’ o & %@
NS

bl
@%ear@ erms.@earc
&

Q@

Search number: 2

Date of search: 14.08.2013 and 14.04.2014

Publication dates: 2003-2014

Search terms: Tox? OR pathogen? OR infectiv? OR allerg? OR genotox? AND bacillus

amyloliquefaciens (in title) NOT control NOT efficacy NOT analytic? AND bacillus

amyloliquefaciens @ ©©
N >

Search number: 3 S @®

Date of search: 14.08.2013 and 14.04.2014 N N ©®

Publication dates: 2003-2014 v Q> N

Search terms: Toxin OR metabolite AND tox? OR allerg? OR gen@%x? AND baciBus s@is gg@

title) NOT genome NOT degradation NOT expres AND bacillus ¥ubtilis S EN
@ @ &S L0 @
Search number: 4 Q @ S Y S
: Q) %, < S
Date of search: 14.08.2013 and 14.04.2014 " & & |V O &
Publication dates: 2003-2014 < R N § ©
‘ L% 9 _Q SN

Search terms: Toxin OR metabohteD tox? OR alce@ OR “gen t@? AXD b us
amyloliquefaciens (in title) NOT %&nome QT (@ada@@}i NO®” exp&iom\%ND shaeillus
amyloliquefaciens Q @ %, & @}’ @Q

RO O S & oo
S : 3 . % @ N < © @7 %

earch number: 5 % N N 6 % S @
Date of search: 22062015 &7 7 o (O 4 (P& $
Publication dates: 2014-201@ K\ % ‘N y\j© é\a @ & O
Search terms: Tox? OR infé&&t? O enotp@AN@%btili@’ S) S @ &
@ S ®\ > SRS R
Search number: 6 9 S ©© S &© @© ©@ AN
Date of search: 22.@15 N v (] &@ Q SN
Publication dates: 20, 4-2015° AN @° o ©
& e
Search terms: C%trol O&ynthé% OR@ﬁcacy@’R antimicr@@l ANQ%)ubtil@
N % S

Search number: 7 % & ©) 6@ Q & @
Date of search: 220622015, SSRGS
Publicatj@¢® dates: 2014 5 Q@ N N) @
Searc ms: %rch T Search & \© < @& @@J

@ IQP . (o8
Searech numgber: 8 © Q N §
Date of séatch: 22:06.2015 s ZEEN O %

(o
genotq @\N%ﬁylo@efaciens
o, o\

Search \oer: @? éﬁ . O @\ é& @Q
Date earchd22.06R015 %,

Pub icatior@%zs: 2@4-20 Q\% § @@
h tei@ys: Agéﬁy O\R\Sf:nsm\g@ND

Date ofsea&c : 22.(?@2015 @ ©

Publicati%%datemg?s @§ N

Search terins: rgy@ sc—g}s@? Ai\@subtlhs
N

SeQ@ nu%;er: 1 > S Q

@eofs&ar h: 28N06.201% @

ication datey’ 201420159
NOT Search 6

o
Bgarch ;& ber;
PDate of arch\@}z.06.2015

QPublication dates: 2014-2015

Search terms: Tox? OR metabolite AND subtilis

Search number: 13
Date of search: 22.06.2015
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Publication dates: 2014-2015
Search terms: Search 12 NOT Search 6

Search number: 14
Date of search: 22.06.2015

Publication dates: 2014-2015 & Qé
Search terms: Tox? OR metabolite AND amyloliquefaciens Q\ 93
& @
S & S

Following the combination of the 14 searches and the elimination of du@jlcates the t@@l a t of
literature retrieved accounted for 1554 publications. References we}% assessed by @e in atior@
contained on titles and abstracts. Of these, ISIS@bhcatlons Wi ?r%?conmdered%&be ot rele

based on the title and abstracts. Thirty six ref%nces were cted as pote@lally@}evantﬁnd &@
subjected to a full text assessment. ® @

Of these, 7 publications were found to repor@ﬁ clinical cagks or adverse e@gcts mthc fere&
strains of B. subtilis were isolated and/or sested to be thescausatjve agént. Oné report was foun
describing an outbreak of food borne in@ication in which B, s@btilis was id Htdfied &part he
source of contamination. Three furthéi% pubh%%tbons @rted%\ sens@:ﬁatloénd al\QI%fgw

caused by strains of B. subtilis. 7, &
S £ o oo o

None of these publications refer{/gjdxdto thg_@raln@@gT %Qr to%ly ot@tram glploy@j a@

protection product.
@ & S

ated ou , infected

with mixed bacteria, on legs traffic a ent serig prot@es Qré@uced by the
PYR strain were found to facifgate s 0t11 nd i p -me, ed iroh uptake from
transferrin through ,e s;ti%‘tlon 0 tranw§ ors su ge oteases from B.
subtilis may play«@” significant ¥ole in the pathoge %@mfectlo by facilitating
siderophore—medégted ir%.!pta om 173 sfen@and swarml@ otﬂ (-@t al. 2000).
° R

[ Ex (2%09) @prte%wo c of e he§ ic 1%1ry in pa%ents @}e male and one female,
following Joifg-ter@>consaunption of H ife® produés. To§e010 ySscreening of the products
reveale releyant co inag * wit@esnc@s h metals, antibiotics, alkyl phosphates, and
soften@ Imm@ytoallesgi act’i&&atlon%)wards @gg afife p@:ts was not detectable neither

@
A highly serine protease pcu‘g subi@s st (PR‘@’
a
@%

by s ensmégﬁy tes&ng nog by assagﬁlg ly hocyte”stimulation indicative of drug-induced
hype wity. RQur sani@les ofH rbal produ@s two'o! the@even ingested by the female patient

nd the c@fy sarfiple 1n@§sted y the pa as wel ¢ sample of a sealed batch showed
%owth of Gram positive r after h ofincultion, Bicteria from three out of four were
&@aubsequent entj by quencmg the Q6S A g@ as Bacillus spp. (one product sample
ingested e fegate p&tﬁlent a@harh@red Paenzbagiys spp.). Bacillus spp. was analysed to the
species by perforring 8RL @sequ ing and identified as Bacillus subtilis, although the
straingifivolvey are ndigated. Brgereus was al @dentiﬁed in one of the products consumed by

the female gadient.«Bhe b ial Sgpernatdnts froay cultures of B. subtilis showed dose- and time-

depy dent fiepatpteXicitixgn vi to-as indicated by the increase of LDH leakage in HepG2 cells.
Causality of H@ahf \)rod @ ast rec ting factor of liver damage was assessed according

CIOMS a% score@pro & th casgs due to exclusion of other causes as immunoallergic
sensmsatlo& T con@mnatlon by, 1ca@ehemlcals and due to the immediate resolution of liver

%, damage ateer de- e%allen%, @ N
<
Jeon gtal. (20@ re g%ed a@musu&l@aeteraemm and mediastinitis in a patient with an oesophageal
pet{ oratio probgy cafiéed by@ablets swallowed to alleviate chest pain. B. subtilis and
@che ifoPmis ere 1d§1tlﬁe@3y 16S rRNA sequence analysis of colonies grown in multiple
«bto od fulturesPleurakfluid a@pus The condition of the patient improves following treatment with
Q@antlt@ cs antPthe l§zatlon of the oesophageal perforation.

%St des@%ed to characterize the phenotype and genotype of Bacillus spp isolated from

@abetl atle@ eyes, the eyes of 25 patients with type II diabetes mellitus, with at least 10 years of

@ d1abetes history, were analyzed for the presence of Bacillus spp. Isolates were identified by
morphological, and biochemical tests, and confirmed by the VITEK system. The strain B. subtilis
PCA 11.2-1 was identified in one of the 28 Bacillus spp. isolates. The strain showed resistance to the
antibiotic Moxifloxacin (Kivang et al., 2014).
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The spectrum of pathogens and antibiotic susceptibility in post-traumatic endophthalmitis patients
was investigated through a retrospective study of 912 patients. Among the culture proven
microorganism identified, Bacillus subtilis was isolated from 31 cases (8.7%). B. subtilis showed
susceptibility (100%) to ciprofloxacin, gentamicin, ofloxacin, cefuroxime, and ceftazidime (- et
al. 2014). o

o

With the aim of identifying the causative organisms of endophthalmitis using a procedur@ed 0

polymerase chain reaction, ocular specimens from patients with clinical d@noms of pos ratiye

endophthalmitis were collected. Bacteria were identified by 16S rRN equencmg ad seq

analysis. B. subtilis was identified in 4 cases (_ et al. 2015) although the st@ns 1®1ﬁed

were not indicated. () %
\ o

B. subtilis together with Corynebacterium spp%vere isolate om blood @btures@)m Qog

suffering infective endocarditis of the aortic valve with paten tus arteno@w The gog rended @

to aggressive antibiotic therapy (JJj et al. %@ ). Q
I <t 21. (2005) reported of an outbreél f food bo ntoglc@lon ina Qﬂm&&aﬂen@l‘w @
of the 25 children exposed to breakf%had s foega 0is nausea, headach

and vomiting, in the afternoon. TheCphalys@®of food Staff $ food preparation and
contaminated children showed thg pres of§ t@e to pr ducmg@ sz\i@ andgl?
licheniformis in the power milk,sas the seyrce oﬁgonta nation, onta ation of milkpow i

toxin producing B. llchemfor@&v andﬁ sub ; oveéby vaeyolati y\’assaywand

~\
culture test. The examlnatl@ of thg recoﬂggltute \11’1111( ’% § slﬁt};@om S@mes of
o mpeggture. Thus

Bacillus were able to enter g ph s of gro h
it was concluded that t %nam error 1n mllk Wder dlln@ as t@repa@} e ;{ﬂ:k and cocoa
&S o

beverage 2 hours prlo%@to conSL@ptlo ;bv’ tho 111 &

I N @ o

n a study conducted W1Q&\:he a1@ fmg agent ehCltng occypationa sthma e to proven IgE-
mediated sensm%tlon Byur andyBakeli® (2014)”conducted tab}%g searcl@mth MEDLINE via
PubMed, scre¢ning rs&e;ence 185 of r&evant @vww%ﬂd md:%hmg%f ﬁn s with a list of agents
denoted as tglﬂay ca ens@jatlon &y 1nhon" bt e phrase H334 (till @11 R42). The quality of
the selecte@studleﬁw 5@& the ttls I}tercol@late ideli %Network (SIGN) grading
system. ev1{ence 1 for cau t w@graded usin the modified Royal College of

Gener: ractﬂ(@ners (RC P)Yﬂ&ree -star sys of 86>vreley ~- papers were identified, which
cov ifferent causeg of alle@c Wor&related rom%@ese a total of 327 cases per agent
m

w1®m0d e evidence 16l es om B. subtilis (alcalase, protease,
(%axatase@laxap es@ase %llula %x amy, hpase subti@sm)

@ Schulte and@n p (2 eported a ﬁrglc @eohtls caused by B. subtilis in which the
source of"t@@ allefg@n wa&den‘uf@to bésq 101 glcal deglsgent at the working place.

Inomaﬂ’@Qet al%@Ol I@poﬂ a chmgal ew of &llergic reactions to natto, a tradictional food in
J. ap@il consj @beal@ erm )§ subtifgy natto. Within 5 years, 7 patients were identified
ha@l exptiencéd, ana actlc’ﬂ;eactl s within 5-14 hours, without early phase reactions,
%lcal iew ggyealed that allergic reactions after ingestion of natto

cal

fter ingestion @natt ~This %
@uld mostly@low el clay rse oﬁ%LgE mediated, late-onset anaphylaxis without early phase
reactions. °
o hS N

o

% %
N Cited re%encgﬁlbl@graphlc%ta a@bstracts)
e <& Q

& Y
%@pm%é%mn - N N -
H fa

06) teas cillus subtilis clinical isolate facilitate swarming and siderophore-
Q@ med¥@ted iron upta@ via proteolytic cleavage of transferrin, published report

{\9 tal Pha ull, 59; > 850-853.
®1-519890-01
& g TS
<§® Abstract: A highly serine protease-producing Bacillus subtilis strain (PRY) was isolated from a
clinical sample and identified it through biochemical testing and ribosomal DNA sequencing. The

PRY strain exhibited a robust swarming behavior and was able to digest human transferrin
efficiently, concomitantly with the production of catechol-siderophore in the exponential growth
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phase. The growth of PRY was in proportion to increased iron availability resulting from
transferrin destruction. These results suggest that proteases of the B. subtilis PRY strain may play a
significant role in the pathogenesis of human infections by facilitating siderophore-mediated iron
uptake from transferrin and swarming motility.

Report: ki 5.2.4/03 - [N, I, I | N W

, S.L. (2009) Severe hepatotoxicity following ingestion of Herbalife nutritional sup@ments@ﬁ
contammated with Bacillus subtilis, published report @
J Hepatol, 50, 111-117 ~N S
M-520048-01-1 Q @ %
&% NGRS
Abstract: @) & \ \ N

Background/AIMS: Nutritional supplements Ye widely Recently @Hver %@jury aer @

S S
consumption of Herbalife preparations was geported but th@ derlymg oge@ refyined O
X < @%Q &

cryptic. %@ Q Q) &@

o
Methods: Two patients presented with folestatic hepa 5L anr1tu§§7and ﬁ?)osm&f@pe
Viral, alcoholic, metabolic, autoimmyne, neo@ﬁs‘uc @scula?\l,lver ases synthetic d&;gs as
the precipitating causes of liver injuey wer&xclu og&ver g ts 1 orted len —term
consumption of Herbalife produgts. All@@%rbal@ prod@ s we s@i for ogn am@ﬂ %ith
drugs, pesticides, heavy metals, *andssofteness, a% exa f@y> migrobial contamigation
Sdu e

according to standard laborat, pro% res. %cterl&lsolatéﬁ‘rom the sanéé

Bacillus subtilis by sequenc@ th%& R@A an(@srB ge&;s

Results: Causality betvx%%l consu@;npt n of rbahf odu d ase St%ﬁto CIOMS
was scored ' probable % ses. %tolo@he h01§§tatlc 10 orta epatitis with
cirrhosis in one paﬁ@nt ang biliary fi rosi@with Quctop@ %e othe amination with
chemicals or héavy metals de@cted @End i®munolo cal @Sstlng showed no drug

hypersensitivityzHowe . sampes of Herbalife products 1n@ oth fents showed growth
of Bacillus siibtilis of Wthh c@ture ema@ts sh@éd dosez an e d@@e dent hepatotoxicity.

Concl us1 Twc@l’ov of s c 1nj® fol ing Q%ke of Herbalife products
conta ed VQh Bac s su 1s em § pote@ial hepatotm@mty
@ @ @

. . ] ombmed Bacillus lzchenzformzs and
D ] i a egop erfo@xg‘uon, published report

~

M- 518@01 le é\a N

Abst@ct %ws § @15 B Y%ﬁus aa con@bon laboratory contaminant, therefore, isolation

of@hese (@anm@ from ood @i tures@loes 8 always indicate infection. In fact, except for

E@czllus@n and Bacillis cere \mos@pemes of the genus Bacillus are not considered

uman patho 01al 1r@‘1unoc@hpetent individuals. Here, we report an unusual

presentatlol@)f b raem& and@nediagtitiitis due to co-infection with Bacillus subtilis and

Bacillus enifQrmis, r%?@ch wéte 1deﬁ@'1ed by 16S RNA gene sequencing, in a patient with an

\‘”\a oesophsigeal 1;@3 atlp\ Q §

& @ S
ort: {égﬁ\/l & /OS&lvang A., Kivang, M., Giilliili, G. (2014) Automated ribotyping and
tlbl% resi ﬁ ce %erml g of Baczllus spp from conjunctiva of diabetic patients, published
@&repm@
& I Med 17 138-144.
R
S

@ 30 1 L
N
Q @Abstract @

Objective(s): Characterization of the phenotype and genotype of Bacillus spp isolated from diabetic
patients' eyes, by studying the drug sensitivity patterns with a disc-diffusion method.

Materials and Methods: Fifty eyes of 25 patients with type II diabetes mellitus, with at least 10
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years of diabetes history, were included in the study. The eyes were analyzed for the presence of
Bacillus spp.; presumptive isolates were identified by morphological, and biochemical tests, and
confirmed by the VITEK system. Automated EcoRI ribotyping was performed with a
RiboPrinter(®) Microbial Characterization System. The antibiotic resistance of the isolates was
determined by the Kirby-Bauer disc diffusion test. o @
Results: Seven out of 25 patients were on insulin treatment; 7 on oral anti-diabetic medicatien; and@§
11 on combination therapy of insulin and oral medications. Among the 28@aczllus spp 1 es, 14
were B. cereus, 11 were B. pumilus, 2 were B. mojavensis and 1 wa%g subtilis. Alrhost al
strains were either resistant or multiresistant, particularly towards cefuroxime, m@hmll@and
ceftazidime.

&

Conclusion: Diabetic patients seem to be m prone to cereus 1nfeo@)ns heafthy @
& 5

individuals. It would be greatly beneficial to understands; recogn he @vale of ©

microorganisms and their resistance patterns@gt better outc?e in ocular su@erles @© LN

@
Q &
2 Q@ & >

Yeoid @ & @
Report: KIIM 5.2.4/06 — - I , ‘ , _«@%14)
Causative organisms of post-traumafic end@thagmis:

%—ye%@etros tive study, %blished

report RS & °
BMC Ophthalmology, 14, 1-7 w\% \@ \@ éQ % ©@ © @7 @
M-530509-01-1 SN @} N &

N o NS
< & & S O
Abstract: Background: A®i (:J:‘ of (%am @th&h ye fi w1n£@ular@§uma can

cause endophthalmitis. his study was to inyestigat pat @ens dhd antibiotic
susceptibility of bacterial isold®s fropla lar oho@ pos@raum&end halmﬁs cases.

Methods: A retrosve s@y of 91 pos@rau thalmiftis pa@nts tinted at a tertiary
eye-care center it hi a was ormgd. The assom% \e@/een isk factors and the most
common isolat orga s wely Inved@igated By Chi squareest. The percefd susceptibilities for
the first 10 years (19%) 1999¥and t@econ@%lo ye@(EOO&ZOO% ere@hpared by Chi square

test. p <O0. Q%was 0@ der@statls ﬁceu@ & N
\

Results; ree{mndre@rty&@en (39%@&65 o@ndoph@ilmltls were culture-positive, and
11 (3Y0) sh@wed ixed nffectlons%(Gr -¥ie bacyfs and \- Agi), yielding a total of 358

mi ial ogens.>Culture pro or, d@lsms includedN 50 (%gl, 9%) Gram-positive cocci, 104

(% %) Gram-négative @011115‘%1 (1%%) -positive bacilli, and 60 (16.8%) fungi. The

coagula@nega%&: staphylocaccal ( spegies S epldemggldls (21.8%) and S. saprophyticus

12.0%) werggthe om@ pathegens, follo B@lllus subtilis (8.7%), Pseudomonas
&@ aeruginosé? 8% d Estlierichiq coli %) D laye@palr over 24 h (p < 0.001) and metallic

injury ( S 0.0 were y&gmﬁc y assqciated with pdsitive culture of CNS. The most frequent

fungal§01es rgillus (26/pQ), folleyved by yeast-like fungi (18/60). P. aeruginosa was
relati®gly sen%&tive iproftexaci %), cefopepazone (75%), tobramycin (75%), cefuroxime
(75%), an@ftaz'@ne (7@% the&o ade. Multi-drug resistance was observed in the
prydomirant Gréﬁ ne{‘&ve ba@&ena N

AConclusion' Identifization®y of broa‘&g spectrum of microbes causing post-traumatic
@endephthaigntis W am po @ %1 the most frequently identified causative organism,

%, followq@ illus @emes@ \and mixed infections. CNS infection was statistically
N associated wighy delayed rep &emlhc injury. Variation in antibiotic susceptibility was
ObS@\@d among 1s&1 ed b@terla #nd between different periods. Ciprofloxacin and ceftazidime in

rst and-secor@decadSs of th@tudy, respectively, showed the highest activity against bacterial

t trm tlc ophth&mltls@*“ or infections caused by P. aeruginosa, a combination therapy of

ip a01 Qobraifiycin, one of the cephalosporins might provide optimal coverage
Q@ acc mg to ata the second decade.
R
N @ )
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Report: KIIM 5.2.4/07 - . I B B B
I

, (2015) PCR detection and identification of bacterial
contaminants in ocular samples from post-operative endophthalmitis, published report
J Clin Diagn Res, 9, 1-3.

M-530032-01-1 S
Abstract: Background: Bacterial endophthalmitis is a sight-threatenin omphcatlon culalﬁ§
surgery which requires urgent medical consideration including ct rehens1ve @
Polymerase chain reaction (PCR) as a sensitive molecular method haen extensively use
detection of microbial species in clinical specimens. @

i @ 2
AIM: The aim of this study was to identify th@usatlve orga&sms of end%ﬁt’hal&f&s in @@s
patient population using a procedure based on P@ @ % &@
©
Materials and Methods: Vitreous samples @%m 32 patie <?vith post-op&dative e&op 1rn1t
were collected. Total vitreous DNA v\ extracted “and @@en a%?;d 4y agarose e@
electrophoresis. Bacterial 16S rRNA gédg was ampli froom?enomw N@Q sing PCR @
pair of HAD2 universal primers. Ljbrary of PCR duo@ %fed intQ’ the
pTZ57R/T vector. The ligated produgcy er@ en gsmsfor d 1n§ col 5(1 straln a%l grown

in the LB-ampicillin/X-Gal/IPTG plate. & ¢
B © & ¢

Results: From the total og Vltr,e%us sa@les @spe %15 ‘V@@e p@ﬂve sllustrating the

presence of bacterial infectiQyr (56 % o) T cies includi &Esch Ente@bacter

cloacae, Bacillus subtili) ...~ ia . gorr e, S@pto @ﬁus umogide, Hegmophilus
influenzae,  Chlamydi S trachmatls @ yloc ﬁeus Neu@ Yeeningitides,

gm s andeBacill @ereu@ ere 1(%nt1ﬁed using

Conclusion: Pobﬁnerasé}ham @ctlon@CR) a@ompanled w@ clomg%and &quencing approved

to be sensitive and %emﬁc he ra molégular t@hnlqug\was s ul @%tectlon of 12 major
microbial s&ecies, @ fect@}ls endQ@p tha . &

.08 e S

S

Reporty Iié‘,}@%.z' 08 —

Staphylococcus epidermidis ﬁ@eudo l(' as
BLAST for known@ rRP&A sequences

N4

2 Infe e endotardids of thg e in a Bord olli with patent ductus arteriosus,
( S é@s N % §c g with p
p 1she$port N Q S @
Vet Ml Sci %331@36 S @ .
-530031- (@g v @7 o 2 \@’
Q = ,90

o
Abstra nfec five end@ardlt@) insdogs Qgilth cari’%@ shunts has not been reported previously.
Howee entountéred a deg witlpgoncurggnt patent ductus arteriosus (PDA) and IE. The dog
was &l -ye d, 1@ kg @aale Berder gollie agdpresented with anorexia, weight loss, pyrexia
(4@4 °C) lapfefiess. @ cont@ous &mur@vlth maximal intensity over the left heart base
Cvine §46) @) det tod on Buscultgtion. E@ocardiography revealed a PDA and severe aortic
ten051s (AS) Catised Y aortig=w 1ve etati@p lesions. Corynebacterium spp. and Bacillus subtilis

ere 1solat n@ood @ilturesad he dBg responded to aggressive antibiotic therapy, and the
PDA Wa bse% y &rglcall& rre@@. After a series of treatments, the dog showed long-term

R improve nt 1 nlcal@tatus X
N < SRS

1. . I

(2005) An outbreak of food poisoning in a

R N R
:k
ndeféﬁ?‘ten &) ‘ powder containing toxigenic Bacillus subtilis and Bacillus
& plbli

o

LQ"Abstract: In@ébmary 2000 an outbreak of food borne intoxication was registered in a small
©® kindergarten in the town of Split (Croatia). Out of 25 exposed children, 12 exhibited symptoms of
nausea, headache and vomiting 5-8 hours after eating breakfast which consisted of sandwiches
made of sliced bread and rolled ham together with milk and cocoa reconstituted from milk and
cocoa powder. Food analysis regarding contamination with potentially toxigenic food borne
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bacteria which was performed according to ISO Standards revealed no pathogenic microflora,
including rotaviruses and adenoviruses. The same applies to the swabs of hands, noses, throats of

the kitchen staff and from working surfaces and utensils from the kindergarten. Analysis of stool
samples taken from staff as well as infected children also revealed no pathogenic microorganisms.

The samples of milk and cocoa powder were examined in parallel using nonselective media.
Contamination of milk powder with toxin producing B. licheniformis and B. subtilis was pro y @
vacuolation assay and MTT cell culture test. The examination of reconstituted milk peﬁ@ed in@§
our lab showed that both species of Bacillus were able to enter the log mhase of growt hi

hours storage of the reconstituted milk at room temperature. Therefor?’b was concluded tha

main error in milk powder handling was to prepare the milk and cocoa’beverage 2 {gurs r to
consumption without boiling instead of preparing it immediately befe% consumptlo@takm re to@
boil the beverage. The application of the main @CCP pr1nc1p§§91s therefor&%comfn@nded@
order to avoid such incidents in small klndergart% A &@

9 & &
Report: KIM 5.2.4/10 — [ L & (2011erg\e@ causir%oc&@itiona@sth

evidence-based evaluation of the literagure, pu%shed &y o
Int Arch Occup Environ Health, 87, 339-633 @ ?”\9 @%

M-530019-01-1 S
D s & O & 0
Abstract: Purpose: The aim hlS yv&k is @row e@n ev@ence based e@ﬂatio&and 0©§§iew

of causative substances in 0 T to improve@seay%manage{glent @ @ §

Methods: A database ch wit ME]ﬁL V1a P eene@ref e listSvof relevant
reviews and matche g ﬁn@lgs f s d 0 ed @ma use selisitisation by
inhalation" by the asee Y%”34 t1 1 (Z@ 4 1us1on of m%prop ¢ publications,
quality of the sefected st ies ra d w1t%the S eottish, I@rco]@glate ideline Network
(SIGN) gradin, steméﬁe evigence l@el for gdch causatlve@ent was gradg@ using the modified

Royal Collegeg Ge%ral Prag@tlon@C) thre@s"kar sy%tem @
Results: @otal @%65 evan@pape1é§vere d%ltlﬁe@wm@cove &t 372 different causes of
h

allerglc lated a; hig chle@j using the SIGN grading system was 2++
indicafipg a h@%h quamy stu&@wnh%g Verya ris @ﬁ co nding%r bias and a high probability
of 3-8dusalirdlationshi ip. Aﬁ&cordlr@o the modlﬁe eesstar grading system, the strongest
evigence GF asso@tion Wath antdndivi age rof ton gz worksite ("***") was found to be
the co- e@’osure%o var@yps labgratoryanimalsgAn assoc1at101;&yv1th moderate evidence level ("**")
%as obtaineg for i@ per‘%ﬁus 0 & us enzymes from Bacillus subtilis,
&@ papain, b%?y (fkour, arfiylase storag@ ites),, est@ red cedar, latex, psyllium, farming

(animals’ﬁereal hay, sttaw angstorageymites), stora ites, rat, carmine, egg proteins, atlantic
salmo shme ﬁy loks er tgb, seafood, trout and turbot, reactive dyes,
tolue dns anat d num
% S\* g o S
@nclum@l Th @%vork “@Qmpﬂ&es the dargest list of occupational agents and worksites causing
allergic asthm@For firs ‘@ne e a@ are assessed in an evidence-based manner. The
@dentlﬁed rgspiratorydallergi’ ag or Werksites with at least moderate evidence for causing
work-related asthmasmay help pgithary @ physicians and occupational physicians in diagnostics
%, and m@ery@@ of s su@rin$om work-related asthma. Furthermore, this work may

N possibly pro “imajor tribgffon to prevention and may also initiate more detailed
1nv@1gat10ns or bxo denn@and & ating these evidence-based evaluations.

§ %“
&§ - _ _ (2010) Extrinsic alveolitis caused by

Q@ Ba S subn zs 1n iological detergent — Diagnosis and follow up
g\g ®4- 52g0Ol 01 370572
Q@ & §
Abstract: A case report is presented herein with follow up about an allergic alveolitis due to
Bacillus subtilis. As main source of the allergen a bio-logical detergent at the working place could
be identified. An amplification by bacterial contamination of a room fontaine at home is very
likely. A subclinical reactivation was detected by serial antibody titers and increases of C-reactive
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protein and lactatdehydrogenase (LDH).

> -? _’ _’_’

(2007) Late-onset anaphylaxis after ingestion of Bacillus subtilis-

Report: KIIM 5.2.4/12 —

>

fermented soybeans (Natto): clinical review of 7 patients ° @
Allergol Int, 56(3), 257-261 @ @
M-520045-01-1 Q\

o @ @
Abstract: Background: Allergic reactions after ingestion of fermente@ﬁybeans have '%ar h

reported. Fermented soybeans were recently reported to be a causatiye food of IgE- @dwt% ate-
onset anaphylaxis without early phase responses. The objective (%our study @r@to clanty %
clinical and laboratory features and to charact@e the aller%lgs in allergy?gly t(&ferme i @
soybeans. V Q @ y\g @
O
Methods: Seven patients with suspected ersensitiv1t $to fermented @ybeanQ frO@@Vhoré}
informed consent had been obtained, undegyent skin prick-prick @ts with fermented soybeans dad
challenge test with fermented soybeans: I ditionally, %ﬂﬁc I& against fe fyente @be 1 \@
the allergens of fermented soybez%ls wegg)° deteted by, LISA an% E- m%nunobﬁlgttmg,
respectively. S v @y

% < GRS &

Results: Seven male patients, ag@%% fond2 yeats (me@ age, 33%)1 ye@@ pa\zri\lgmpated 11 pa
reported generalized urtlcarla@d dy@ ss of conscy %snesé\z coliap @gomlt @2 and
ted 3

2, diarrhea after fermented §dybeafiingestion. Thelinterval, etw@[’ fer ean 1gestion
and onset of symptoms tgxi4 hours (meag,’ 9. h@rs) pat@ positége on skin
prick-prick tests with fegmented soybeans. Ims2 patiealy, ora ith“Rrmepited soybeans
was positive 5.5 and 13 ho Qiter ipgdstionth E , allk§ pat1 showed elevated IgE

levels to the fermegts so"y@ean tract. F@therm@re I m noblott usipR>5 patients' sera
showed six bands%f which thre@nds at 38, Z%and 26<kd were oun@rgto se% rom 4 patients.

N
Conclusions: ‘&ases %th hyp@sens@ty @r 1n§‘bn oNermeggd se@%éans most frequently

correspond%) IgE- @s 1ate<@late -ofidet an, lagtl eacﬁQns tho fer;n@ed soybeans.

Report IM §2. 4/ 13 1 1terature rev, W on effects on human health
of Bagedlus 1@/1011&%&101% 1ts abo

lished report, owner: Bayer

CropS¢<ienc

Refbre-n @791&6@1&2 0@01 K @ @ @
@%53569 701-1 2

%%@©@,@@7

@ @)
A For details @ the h@ature résear apleas@gefer m_, 2015).
S

‘”\a

K S\
1M 5.2.5 Prop(%éd figsp wid ﬁur@and&%ﬂmal@watm&

F@@{%e b@ggro nfofmatlonxg sem ert the baseline dossier.
3 § &
e sto? @ AP SR
I1IM 5.3 Basic stu@s \ < Q
IIM\g% 1 Sensitisktion }@)@@erngs Q@ ©©\
For ‘@%background Qﬁ%rm fion, pledse refer to the baseline dossier.

rd % C ISS¥ON REGULATION (EU) No 283/2013, the available methods for testing
malv\sgensm ion gre notsuitable for testing micro-organisms. Therefore, no study with B.

@xamyl uefaipns 713 is presented. However, the following labelling phrase is proposed:
N “Cedjfains Racill yloliquefaciens QST 713. Micro-organisms may have the potential to provoke
' @tisin@r actips.”
Y & (&
¢
@

C
IIM 5. Acute oral infectivity, toxicity and pathogenicity

For the background information, please refer to the baseline dossier.
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1IM 5.3.3

1IM 5.3.4

IIM 5.3.5

&@ each from e Vehl@ contro p itive co@rol aftd three

@serwd SL@}actln

v
N

Acute intratracheal/inhalation infectivity, toxicity and pathogenicity

For the background information, please refer to the baseline dossier.

Acute intravenous/intraperitoneal infectivity R @@@

For the background information, please refer to the baseline dossier. @b @
@ S8

R N Y -

Genotoxic potential, especially for fungi and actinomycetes: a discussion of thepotent tidPfor R

genotoxin production based on the relationshi@the microo@msm to a genus/species

to produce genotoxins. If a related fungus/ actinomycete pro@ces a genotogin, eithet an %,

appropriate and sensitive analytical test (e. PLC) mus& done to de its }@sen the:

MPCA (for Canada), or genotoxicity testing’is required @r EC@ @) @

$ &

For the background information, please 0 to the basee dogssféF. Q \© 9 @
Y D LN E

% @ °\ R

As part of the literature research@ub t& W thls @vhlcl@com ises s@gches in
MEDLINE, BIOSIS, CAB and ISEA&H d@baseé@references r@gardlng@he p uctl of
toxins or metabolites of toxicolgBica C%?eern \Baczl a uefn@ens B. subtl
searched. One of the referenggp’ retrigved reforted the inv, gat1 N f th ic potential in
vitro and in vivo of surfactlgéQ frogio*B sub@@s B@IZ, tos nt pro uced by

strains of B. amylolzquefa& s or @y subtilis. @

The genotoxicty of m@actm as 1@&1 in @@ a1l§ever§mut a ay and in vivo in
rfo

the bone marrow mi€onucleys as The i ztro fest wi ed usin st s of Salmonella
typhimurium 1nclu%°mg % 98, § 108, TA 535, ahd TA 37, @d Escherichia coli WP2
uvrA/pkM 101 aegl dose@ang@ 2.5 to 00 ug surf SSh C/ e, with<a common ratio of 2
in at least two Thdependent exp 1me u51 Sthree @es pe 0S¢ HY, nce or absence of the
S9 metabolieactiva systé. No futa @c to @&%seg&ed at a& ses tested. The positive

controls jgthiced signifi mC@tses 1 ant frequenc@s, verifying the sensitivity of the
strains (p £,0.05). @ige nuifabers of rev db exposyge to surfactin C were close to
those @ co t%l Sur%ctl Cshad ﬁ&muta ic effget botn the presence and absence of

metay hc at1 n vz du the bene ma@ micfonucleus assay, 8-week-old male
ICRmic @mster dlstﬁzled w@r (n ve aptrol) @ surfactin C at 2000, 3000 or 4000
oye/kg bo y welg @n bygavag twid@rdaily, Mice Ji-the positive control group received

“sceyclophosph: g/k dlstllled wager thr &e intraperitonial injection. Five animals

rfactin C-treated groups were sacrificed
r dosihg. Bgne ma@\v smears from the treated animals were
sa somtlon % obsefed feor the frequency of cells with micronuclei using

stained3p 5% (v/v) G
light Bicro y. incigléhce, OF miC@mcle cells (MNPCEs) per 2000 polychromatic
%@mcyt er, aftial

by cervj dlsl%%tlon

mea@red Toe proportion of polychromatic erythrocytes was

ssed atl L of a 1 of%&) er@rocytes per animal. No significant increase in the

cidence of P inBe surfactin (@reateroups compared with that of negative control, was

id né®causgincreases of MNPCE, whereas cyclophosphamide significantly

increase NPC 40.05). {a en YQpether, these findings suggest that surfactin C has no
genotox&poter@a in w% or jm¥ivo et al. 2008).

& o .
Clti@referen%ces (b ogr&c dai d abstracts):
A S @
> QO &

< Q
Q@ Rt:KIﬁ?/Iw@%p- Y-H. [ 3. 5. R vs. R 5. I s-

C.;\' -I. (2008) Evaluation of genetic and developmental toxicity of surfactin C from
@acillys Subti t0\]’3C1212 published report

)
& é@JoumalofH th Science, 54, 101-106.

M-520043-01-1

Abstract: Surfactin C is a biosurfactant produced by Bacillus subtilis from Korean soybean paste.
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Surfactin C is known to have several therapeutic effects including anti-inflammatory, fibrinolytic,

and thrombolytic activities. However, there is little information concerning its safety. In this study,

we evaluated the genetic and developmental toxicity of surfactin C. Bacterial reverse mutation and
rodent micronucleus assays were performed to determine its genotoxic potentials. Surfactin C at 0,

125, 250, and 500 mg/kg of body weight/day was administered orally to pregnant ICR mice d 'ng

the period of major organogenesis. There was no genetic toxicity related to surfactin C treat @
in vitro and in vivo systems. In the developmental study, surfactin C did not demonstrate temal«§
toxicity, fetotoxicity, and teratogenicity, and hence the no observe§>4 8 effect @%

concluded 500 mg/kg per day in ICR mice. @
\
A § SR
X
Report: KIIM 5.3.5/02 - qzzms) Literafed review on@fecK&l ugian
health of Bacillus amyloliquefaciens QST 713 and its metabohnpubhshedéﬁort $ner: % er &
CropScience AG. & Q ' Q@ Q> C&©
Report-no. 6791109-A2-05-01 @ Q& Q S @
M-535690-01-1 e @ S o
@ I\ P @
For details on the literature research, please refeyto ( 20@ BN Y
Q @ ’\ @ 03 & % .
& & Q O @ >
IIM 5.3.6 Cell culture study, for Vlruses ﬁﬁn% VI&NS oxﬁuﬁ@acte i%kxgn d @stoz%with in acr
replication @ N N >
SN & o
For the background informa@on, pfease ref@to t@QF@iSdH&OSSéJ S &
S SRS NN

@9 @ @ NS &S
IIM 5.3.7 Short-term toxicit cludi% 1nhalat0ry @ort t&l@n to@ty), at oge@ity, giectivity

For the background infortnation, glease r to thy baseline dossier. , @
e P
1IM 5.3.7.1 Short- ter>n to@ty, p@)thoge@i, t1V1®$28 ay mmlﬁum) §

o,

N
For the @roun(@nfo@ﬂon @ase @r to §\oaseh@ dosgty % §\

§ .9
©©\%\\§@@&@@

1IM 5.3.7.2 @ nha@ry s@rt te@toXK@ %& > § ?”\9
<};&))or the b@kgro&%ﬂ 1nf<zﬂ§nat10%plea%g€e@fer tapghe bz@e@ne d&é\g?@ler

AN

S N R O

IIM 5.4 Tox1c1t3@udles&o me@bohte&pee@ﬂy toxins) RN

S
For t‘rﬁgack und &ma, plew@ef@o the @ehne dossier.
© @ Q @
ﬁ@part gf t @teraa{% res @?ﬁmtte@wnh this dossier, which comprised searches in
SCI

EDLINE, BISSIS @AB ARCH databases, references regarding the production of
@toxms or om@.@boht@ of to@olo@l co% by B. amyloliquefaciens or B. subtilis have been
searched@ N . Q
B R D (og @ N

S
The reference& oun@\onmd%d ofrelevance, mainly report on toxicity studies with amylosin

prod@ged by B. oliqugfdciensgstrains isolated from moisture-damaged buildings or surfactin

isplated fi: ﬁiz’s natto.

\ @
)

@f he @%etlc egaﬁ dey&}dpmental toxicity of surfactin C from B. subtilis BC1212 have been reported
%, by man al., 8). In this study, the genotoxicty of surfactin C was investigated in vitro in a
& se tlon%ssay and in vivo in the bone marrow micronucleus assay. The in vitro test was
Q© @perform d u5@4 strains of Salmonella typhimurium including TA 98, TA 100, TA 1535, and TA

1537 and Escherichia coli WP2 uvrA/pkM 101 and doses ranging from 312.5 to 5000 pg surfactin
C/plate, with a common ratio of 2 in at least two independent experiments using three plates per
dose in the presence or absence of the S9 metabolic activation system. No mutagenic toxicity was
observed at all doses tested. The positive controls induced significant increases in the mutant
frequencies, verifying the sensitivity of the strains used (p < 0.05). The numbers of revertants caused
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by exposure to surfactin C were close to those of negative control. Surfactin C had no mutagenic
effect both in the presence and absence of metabolic activation in vitro. To conduct the bone marrow
micronucleus assay, 8-week-old male ICR mice were administered distilled water (negative control)
or surfactin C at 2000, 3000 or 4000 mg/kg body weight, given by gavage in twice daily. Mice in the
positive control group received cyclophosphamide 40 mg/kg in distilled water through single
intraperitonial injection. Five animals each from the vehicle control, positive control, andi{firee @
surfactin C-treated groups were sacrificed by cervical dislocation 24 hr after dosing. Bon marrow§
smears from the treated animals were stained in 5% (v/v) Giemsa solut@n and observgi2or the
frequency of cells with micronuclei using light microscopy. The incide -"* of micronuéleated
(MNPCESs) per 2000 polychromatic erythrocytes (PCEs) per animal wa measured. Fhe propertion
of polychromatic erythrocytes was assessed by examination of a%tal of 200 hrogyfes pefd
animal. No significant increase in the incidence of@Es in the surfattin C treate @soups‘;%gomp
with that of negative control, was observed. Surfei@ﬁ’n C did not e increases @ @E whéeas @
cyclophosphamide significantly increased PCE (p < 0£93. Taken tgég er, these ’f@’ings@
suggest that surfactin C has no genotoxic pot%]al in vitro or§u vivo. Q Q kN
& v @
To evaluate the developmental toxicity&mfactin Cxgroups @? inserr%at @nce @3 tre
groups of 14-15 animals each) were given surfaetin C@ \@ dail{@3ver ationa¥ day(GD) 6
through 17 at the doses of 0 (cont 125@ 50, wag g/ g&’er da¥ The control received
deionized water at 10 ml/kg per day A -~ als @l‘ed r their daﬂ@gmgr;@ toxigity
throughout the experimental per s el gl%and ed consympti ere recorde 18,
tested animals were sacrificed B »\ carb&g diox % Ma errial n OpSY-Was pe med@nd theforgan

weights were measured. Ute f te anm@ we’re exp and ‘Z&ete d for&he prefence and
ffett@s ( A or al(&s

position of resorption sites @1 g er o plal@jtron sites.
The live fetuses were wegghed and=e aml%d far exter nd V' ral nag ormﬁons There were no

deaths or abortions durin th@xpe if@enta rlod ) c 1 s@s ternalNanimals were
observed. No signi d1 erence in ate Z el@as observedymongthe dose groups.
Feed and water congliim tlon amgti® the experlme bs w&9 not %atlstlca different. There

were no significant alterafons intite relagve org welghts &
Surfactin C treatihent showed fio diffefences i deatl@arly aiﬁd late ?@0 , sex ratio, and body

weight of fetuses treagment ps. There qwere no Sbser external and skeletal
abnormalik@” of féses. tEp.sed Qn thes@esul \the n&observed effests level of surfactin C is
suggesteds th hrghe 0See ed 0f300 g ngy day. en together the results from this
study, autl@% coneluded t“hat sur&%ctln Cfdom @oillus tili 1212 showed no genetic and

dev%@pmer@k tongsy in glﬂ‘o am vz&%ystem :.; et al, 2008).

The subdironic (28 d% oral tox1c1 %% su@tm C@as @{ studied in Sprague-Dawley rats.

N factin C was adminis erz@g fema and males (3 r@ps of 15 animals/sex) at doses of 500,

S1000 or 20 g/ o byitra- gastrlc ys. No treatment-related mortality was

observed ny dQsc te ed Nc‘g’mlca’l\mgns of tox1c ty, alterations in body weight, body weight
rat

gain ar@' od &nsu on, & hemathological parameters, differences in organ
weights tomy 'ﬁ ntrol up, or hological findings were noted at the lowest
dos teste t on 500 mg/kg bw based on decreased bw,
\5 ased@vels serimy of afine &mln@nsferase aspartate aminotransferase and alkaline

hosphatase, ar@}mcgﬁd llvé@wm%@ ophic necrosis on hepathocyte at the highest doses
@sted (Hwa%et al 9) @ @ v\g

%, Ina studﬁond d W he a@ to geg@formatlon on surfactin levels in actual human foods, the
N potential hgopeptr@s and\tiie presence of lipopeptides in final products was assessed
using three dlf erent ifitact cgnmeraial samples of the Japanese traditional bean product natto, which

is Rprepare fro med %@bean@smg starters based on specific bacilli. Bacteria isolated from all
sangp § dentifted asgh. subtilis by 16S rDNA sequencing and they all were f-hemolytic

Q3itive ?&gnal Hthe polymerase chain reaction screen for genes associated with

@sur $ pro ctlo elr culture extracts were cytotoxic to boar sperm cells. Organic extracts of

§ bothy’ Bacillus c&@res and the natto samples, were analyzed for their surfactin content using

&S gia 1grf0,rr%}ance liquid chromatography with high-resolution mass spectrometry. All the
Q© @@ralns pro Ve@ be surfactin producers (15 to 39 pg/ml culture medium) and the natto samples
@QCOHtamed as much as 2.2 mg/g of surfactins. This means that consumers can ingest at least
approximately 80 to 100 mg of surfactins per single 50-g natto serving apparently without suffering

any ill effects, which indicates a very low human toxicity. These results also suggest a lack of
correlation between the in vitro cytotoxicty of Bacillus-associated lipopeptides and their tolerance in
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vivo, and confirm the low oral toxicity of these compounds as revealed in rodent feeding trials (i
et al. 2014).

- et al. (2004) reported the isolation of strains of B. amyloliquefaciens from moisture-
damaged buildings, which produce a cation- specific forming channels heat-stable toxin of 1197 Da

and surfactin. Both toxins inhibited motility of boar spermatozoa within 15 min of expos@nd ©©
killed feline lung cells in high dilution in 1 day. In boar sperm and human neural cells ( ), theyy?
1197 Da toxin depolarized the transmembrane potentials of mitochondria a@ﬂ the plasma brage
after a 20-min exposure and formed cation selective channels in lipid n@branes Accokding t@
authors, the in vitro observed simultaneous collapse of both cytosolic an mltochond '@n the
affected mammalian cell, induced by the 1197-Da cation channel, %‘%ests potentla@ealt

occupants of buildings contaminated with such tox@ @ % \ @ @
In a subsequent paper, Mikkola et al. (2007),identified the @@7 toxin prq%@ tra1 f B. é
amyloliquefaciens from moisture-damaged @uildings as ylosin. Purif®d amylesin @hlblt
motility of boar sperm cells at an exposu ncentration o 135@@M a ype 1arlzed eir Qe
membrane and depolarized their mitoch ia at expo to cmﬁéntratlon of -\ din.
Amylosin was cytotoxic to feline lung cell t CO@U‘M& it o E%’ed .»u losin
provoked ATP-independent cation @flux 1@0 is l1ve toc r1a (RLM) 1nducmg
swelling of the mitochondria at ¢ centr (*) 0 25 n Ithe
K(")- or Na(")-containing me%% amylosi n\;nco ng 0x1dat10n fp _‘:\-e
nucleotides, loss of the mitoch$ndrial thembr, poten al supp@ssed syathesis. .g\-\' ified

amylosin produced cation ¢ els @Q%lack&pld bran@ (BLMYy) withé selectivity K@>Na(*)
at a concentration of 26 nMOie. tsam@ nce$ afGwhi ylogip wasdaXic tochoar sperm
cells. The amylosin catlcQ%hanne were cholesterol- ATPﬁgel@ent a ore Bffective with
K(*) than with Na(*). he auth@s pr eg§ the mtyQ am e dueits ionophoric

properties, repres t& first ) %h nel@@miné subst@e @orted from B.

amyloliquefaciens >, N
The heat-stabi«ef?ox% amylodfd wasNalso i‘ﬂgntlﬁ n sﬁ&alsol orl t1ng from two food

poisoning qutbreak oughyscreeriing o czllus@p, other than B. ce@ associated with food

borne and @sing thérboa $3sperm otilit 1b1 ion assa@ The &xw isolates were identified as B.

subtilis B. 0]uv€r§ Th@extrac fB tzlzﬂ 2564/96 depo arlzed the mitochondria in

intact edfon ca@noniagells, tsed t(&glodelot cont&et withthe n gigestive tract, similarly as

in s Amé}osm was identified s’ the s C§ respgnsible for these effects. It was
a

suggested @at am@)sm cbald p ro@as a @len cto@q foodborne Bacillus (| ER—
@’

%onstant@ et al. %09)@ % & I
Qal 2&) th@m vitro effects of amylosin produced by

Ko X
strains of & am mytaliquefaciens plated fsom glsture maged buildings were assessed in human

&@ In a recent @%ghca@ {
macro ues, perip blsed mo@‘ucle@

elly (PBMC), human keratinocytes (HaCaT) and

porcit@sper 0zoalAmy @ was'shown:to stiﬁe the secretion of cytokines IL-1f and IL-18
in s, toCause @e-de dent fgtassium efflux from PBMC, HaCaT and porcine
s@matof@h ce, @and oepolasize huinan angporcine membrane potentials and to impair motility

f porcine sperfwitoz d@zn, losisgproducing B. amyloliquefaciens strains and amylosin
@1 hibited migzgpbial gnh &gcor to_thevauthors, results from this study indicate that exposure
to amylo%actlvate thg innategi mum@\ys‘[em which could be related with the inflammatory

symptoms expe ed ccupdnts oisture-damaged buildings.
S symplomsexp @ﬁ byo @ @ g g

As of the inveslggatl the %ffects of Poly-y-glutamic acid (y-PGA), produced by Bacillus
sulftilis (chuhgko@ifang cornl wound healing, the eye irritation potential of y-PGA was
éﬁsed\m e aland White@abbits. The study is indicated to have been conducted according to

\O) idelif® 40@ eyeitation of the cornea, iris or conjunctivae was observed in any of the

S f@als at T, 24,@8, 72 or 96 h after administration of 0.1 mL of y-PGA solution. The authors
2 c@ude@m v-P&A did not induce eye irritation in rabbits (- et al. 2010).

Q© a stu(%j to tﬁ§ the effect of y-PGA (produced by B. subtilis natto ATCC 15245) on the viability of
@ probiotic bacteria during freeze drying, the toxigenic potential of B. subtilis natto was assessed. The
presence of six genes that are known to encode four toxins, including three component hemolysin

(hbl D/A), three component non-haemolytic enterotoxin (nheB), B. cereus enterotoxin T (bceT),
enterotoxin FM (entFM), sphingomyelinase (sph) and phosphatidylcholine-specific phospholipase




Bayer CropScience AG Bacillus amyloliquefaciens QST 713 Doc M, IIM, Sec. 3,P. 5

Page 21 of 30

&@ Bacillus str@ins an@dlng

(piplc), were investigated in B. subtilis natto by polymerase chain reaction. None of these six genes
were present in B. subtilis natto. Haemolytic and lecithinase activities in vitro were found to be

absent (- et al. 2013).

B. subtilis LD-8547 in vitro and in vivo. As part of this study, the acute oral toxicity of D

- et al. (2012) investigated the thrombolityc effects of Douchi fibrinolytic enzyme (DFE) fom @
as @

assessed in Kunming female and male mice. Groups of 5 male and 5 female mice wet givel@ﬂ

691.586 U DFE/kg by the oral route. Animals were observed for chm@l signs of togj %
mortality during 2 weeks following treatment. According to the autho SDFE showed%o ob@
acute toxicity to mice. Morphology of viscera from treated mice was pearly the samegs the gdatrol.

There were no abnormal changes of the pathologic section in t earts, livers @pleens@ lung%f@

kidneys, stomachs and intestines of all mice. No o@ous differencgs were found&\the body we@s
and viscera (P >0.05) (- etal. 2012). The stu%was not co@ted accordlégﬁo gu@me%

N O Q
Fifty-four spore-forming bacterial strains #blated frombread 1ngred e@s and brea Qnam@
belonging to the genus Bacillus (1ncludn@ms of B. cereus, B_Gmyloli efac and B. subtjfis),
together with 11 reference strains wereNgVestigated t,%valua{g@fhelr cytot pote&f@l a eat
survival in order to ascertain if they gould r esent@rlsk far congumer Segeeningigest of
cytotoxic activity on human intestindDHT- 2@eellsgsomg erla tureﬁte were ducted
Moreover, immunoassays and p meraggy chan@eactl (PCR@ana ses, Spey ﬁc@

already known toxins and related\g es ei B. cereus, aswwell a heat@ re ipactivatio

carried out. Cytotoxic act1v1ty as teted i stra@s of myloﬁquefa@@ns (NQ0.3, S6%;
S80.2, S85.2, S77.1, S109.3 73) stramMofB tllls althou

low or very low in compagisén wigdstrains B zgg eus, & Gnes ons uhd@roductlon
were not detected in anyé’ the tested strains. ductm@of N an -'!5 L to W&i&)nﬁrmed by
specific 1mmun0assay@0n 5PB. us s S, 1f Kﬂ a ses r@ealed the presence of

related toxin genes<gfso in‘sQme strains of B amyo lque ens_or B subdilis. &ble spore count
was ascertained affés a hQ% treatmeht stlatmg e brea&LcookQ proc@§s Results indicated that B.
amyloliquefacie@ strair. Imoscom ly survived the heﬁ@treat @ng less than 2 log-
cycle reductions simikarly to tWo strai¥s of cerez@bﬁroup 11 and 3in ljéfrains belonging to B.
subtilis, B. momva@&z and Paen@aczll@)} Spp, @wa§i§eonc uded tba@pore forming bacteria
contamin; bre&d in entS@1d b§ cod@\epres@lt a for&c%nsumer health if specific
charactegsStics &f the @ms eQexist: speci y thé&mbility to produce toxic substances and a
thermalyesistafide enpuigh to stirvivethe bread €ooki con@ns.@is regard, some strains of the
B c&us p I %re sbyrce ®once§3 an%51ngle§?ains%f other species should be also
cofsider et 4P 2015% ((}@”\9 Q ©) @

o,

N 04 Y

& et al. @@14)@ort@ ana@ysm @ the ducﬁgn@ef the emetic toxin cereulide in 30
s and@ amj%@hquej@zens) by using the cellular cytotoxicity

MTT a: pol&lﬁeras ain r&actio (PCR) nd mickllar electrokinetic chromatographycapillary
electrcgeresi (ME E). analysi EK@CE sults showed that some strains of Bacillus
specie the@ ereug@mcl (fg?fg B. gubtilisgproduced putative cereulide at levels similar to
tho@ prod@ etlg: @cere@ B. a g“;hqz@czens strains produced putative cereulide, but at
oWer leveds VErn0 ly ﬁ\e;ereu etigdytrains were found to be toxic to bovine fibroblast

ells in the MT assa@nd r ed [@mv& f®the analysis of the emetic toxin gene by PCR.

@None of @e pu%catwnireport@%d on t@cuy data of metabolites produced by the strain QST 713

\‘”\; or by another gteain us@’ a@pes@t@de.
C1te®eferences (bj ogr%g& dai d abstracts):
S %
A
@ gYH-BK-JH-MS-IB-S-
§ ) Evaluation of genetic and developmental toxicity of surfactin C from
N bti ZEA\BC1212 published report

©® M-520043-01-1

Abstract: Surfactin C is a biosurfactant produced by Bacillus subtilis from Korean soybean paste.
Surfactin C is known to have several therapeutic effects including anti-inflammatory, fibrinolytic,

@
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and thrombolytic activities. However, there is little information concerning its safety. In this study,
we evaluated the genetic and developmental toxicity of surfactin C. Bacterial reverse mutation and
rodent micronucleus assays were performed to determine its genotoxic potentials. Surfactin C at 0,
125, 250, and 500 mg/kg of body weight/day was administered orally to pregnant ICR mice during
the period of major organogenesis. There was no genetic toxicity related to surfactin C treatment in
in vitro and in vivo systems. In the developmental study, surfactin C did not demonstrate m@lal &

toxicity, fetotoxicity, and teratogenicity, and hence the no observed effect level was concluidg 500«§
mg/kg per day in ICR mice. S @ @
@@ NN

@@
Report: KIIM 5.4/06— [ v-2.. I V- @_
B (2009) Subacute (28 day) tox101ty of surfactin C opeptlde pr ced acz

subtilis, in rats, published report @
i(/;usrrllglgcg)gf(l)elallth Science, 55, 351-355. Q & Q & &
. 01- Q N L@ @2 @
L @S D LS N
N 9 YN N
Abstract: Surfactin C, produced l@ Baciffis su@hs 1s@§t @ Kofgan s bean %te wa§
given to Sprague-Dawley rats of %th sex@y at do& of 50@ 1000 or 200£§mg/kg@>r 2 @
were no surfactin C-related toxTsities HNUI‘V% chn@al sig nd @gmat loglcal para S in
the experimental period. The@%best@se of@rfactif, C sh d t e*dec@ inb @am
despite normal food and wéad ump he indrease iy relat, elght lanine
aminotransferase (ALT), aa%mm@@ansfeﬁ&se (AST) an ahn@ ase Y\(ﬁf@LP) levels
were increased in anlm@ ad nistered with actl @)Of 1 mgig. Zonal’necrosis of
hepatocyte around th@wpat& ein @ obsé@ed a QJ©> gjlstra‘u@> of thé€same doses in a dose-
dependent mannefQin thiey present study, the fg-obsapyed-adyerse-eftett | (NOAEL) of
surfactin C was 56s®7mg/4% follo g orﬁgadmllgz@ratlor&n ra%\ &

§ X

% ‘2”\9 @ y\a
@
oy
Repor IM 5. 4/07—
Surfagtisis 1n factin pro uction c@cny

h ot
cont@nts e prod&cts pq&bhshed\@port &

e st%ter strdd@s and the actual surfactin
va > 77, X89-2143 K
& o)

live

o,

S

i . @ @ @
%M -5301 0(21%1 %@’@ % @\ @, @ @
S NS
A Abstrac\%rfae&@ypg&hpop s a&@lspect of being implicated in the rare food poisonings
caused gy Bacfllus speries u de Bac s cer%s cluster. In order to get information on
surfa, %51 in al mg;nan bac f@l three commercial samples of a Japanese
tradltlonal Qa e isQ ~‘\ rder to clarify their potential to produce the

ect peptigdés. Tﬂkg 1sol t bael aracterlzed as Bacillus subtilis. They were B-
hemolytlc andg VCQ\I)OSI%@ g?%a@m t PCR screen for genes associated with surfactin
Aproduchon ]%m theidpulturg, sXtracts “vere

otoxic to boar sperm cells. Organic extracts of both
Bacillus eultdres a the nz? to sa e analyzed for their surfactin content using ultrahigh-
performafite l1q chrogt togr y wa& igh-resolution mass spectrometry. All the strains proved
to be sﬁ%factl oduegrs (15 L culture medium); the natto samples contained as much

as 2, Z@g g! sugé)nn 1s mea that consumers can ingest at least approximately 80 to 100
50@ natto serving apparently without suffering any ill effects,

@t s factin
@1%&% Vekﬁgﬁv huifwan togigity.
% AN
& & &
5 Repore gy st p— . . B
§ A S (2004) Bacillus amyloliquefaciens strains isolated

@@@from moistu@amaged buildings produced surfactin and a substance toxic to mammalian cells,

@@ published report
Arch Microbiol, 181, 314-323

M-518859-01-1
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Abstract: Fungicidic Bacillus amyloliquefaciens strains isolated from the indoor environment of
moisture-damaged buildings contained heat-stable, methanol-soluble substances that inhibited
motility of boar spermatozoa within 15 min of exposure and killed feline lung cells in high dilution

in 1 day. Boar sperm cells lost motility, cellular ATP, and NADH upon contact to the bacterial
extract (0.2 microg dry wt/mL). Two bioactive substances were purified from biomass of the
fungicidal isolates. One partially characterized substance, 1,197 Da, was moderately hydro ic @
and contained leucine, proline, serine, aspartic acid, glutamic acid and tyrosine, in addition to«§
chromophore(s) absorbing at 365 nm. In boar sperm and human neural c@ (Paju), the ound
depolarized the transmembrane potentials of mitochondria (Delta @1(m)) and the pl
membrane (Delta Psi(p)) after a 20-min exposure and formed catlon@électlve cha@gels ilNipid
membranes, with a selectivity K(+):Na(+):Ca(2+) of 26:15:3.5. The%i;her substanc@vas ﬁﬁed@
as a plasma-membrane-damaging lipopeptide su@ctm Plate- gléw’n biomass &f\ndod acil
amyloliquefaciens contained ca. 7% of dry welg@%f the two s .C’ pances, 1,197 @ an factifiZin

a ratio of 1:6 (w:w). The in vitro obseryed simultaneogy collapse Q%V oth @ftosol eSand @
mitochondrial ATP in the affected mamm@ n cell, ind d by the 1,1&7-D &lion @anne@

suggests potential health risks for occupany ~:~e fbuildings cormtamiggfed W@ suché@xms © &
o @

%0 &

v

S @Jo

Report: KIIM 5.4/09 —

a polyene structure, publishe porto N @
Toxicon, 49, 1158-1171 Q K > N R <
& X @
M-518861-01-1 & @ SO \ @ O 9

< "\9
Abstract: Bacillus @%oll%%faae@ strm@@sola@fron&@e 1r @onment of moisture-
damaged buildings¢produeg a 1197 Da foxin, aamed ylos%j Nucl etic resonance
(NMR) data showed th: amylo ontains a ch mothrlc pelyene st@g:ture and the amino acids
leu01ne/1soleu01@5 proine, as@rtlc aspar gine, glutaﬁ@ acifglutami@ and tyrosine. A
quantitation ritethod for amylo$tn waslevel d us@%omn%rmal& vai amphotericin B as a
reference e&mpou nd @@knov&@ con rat;o of akaylosj determ@d by NMR with the
electronic&eferenédto s in @vo cc@ntrat&} (ER@IC) hod@riﬁed amylosin inhibited

motilityQt bo a&sperm Is at@n expos entraffpn of 135 nM and hyperpolarized their cell
memb@’ne @dep tarized their mﬁgchon I at osur cogeentration of 33-67 nM for 10

expostre tlme onl nM% losm nee ed to provoke the same toxicity

ﬁ@tlon @smyl(@n wa ytot%ixlc to at coppentrations of <170 nM. Purified
mylom%iorovo Red adgposing, 5'-tri spha ATP -indep. ent cation influx into isolated rat

~, liver mitoc ria @Jcmg go ,-a\— mi c ondria at concentrations of 200 nM
&@ K(+) or > $) m Lp the +) oy, a(+)©)nta1n1ng medium, amylosin uncoupled
RLM ing oxidatien, of dlne mucle&des ( , loss of the mitochondrial membrane
potentialyand su pre ATNynthe% Puriied a losm produced cation channels in black-lipid
membganes itlegtwy K&)>Na(®Yat a concentration of 26 nM, i.e. the same
@entra { h anfyosin @s toxi®to bodggsperm cells. The amylosin cation channels were

ester@l- a P-independegt and more aﬁective with K(+) than with Na(+). We propose that
the toxicity o%‘nyl ma; duets ion@phoric properties, representing the first K(+)/Na(+)
nce f@port

hannel- fOI' ng s edNro B‘\am loliqguefaciens.
@ @j g @ Hl,\ yloliquef
> _’ M.A,, -

£ .9
Q@ S
Report: KHM§4/
, (2009) Bacillus subtilis and B.

strajgsConnegfed to fodd poisoning produce the heat stable toxin amylosin, published

g

1cr@@>1 10651976-1985
01-1 O
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Abstract:
AIM: To screen and characterize toxic, heat-stable substances produced by food borne strains
from Bacillus subtilis group.

Methods and Results: Using the boar sperm motility inhibition assay, six isolates from two
outbreaks, out of the 94 isolates from 26 foods, were found to produce ethanol-soluble heat-stable
substances that were toxic to sperm cells by depleting the mitochondrial membrane potential@h o
toxic isolates were identified as Bacillus subtilis and B. mojavensis. Colon carcinoma cell§x(( aco-«§
2) were used to model the contact with the human digestive tract. The@xtract of B. ilis
2564/96 depolarized the mitochondria in intact Caco-2 cells mmﬂa&?as in sperm&gells.

substance responsible for these effects was purified using HPLC and 1dentified by @ctro spray
ionization ion trap mass spectrometry analysis as amylosin. The%;:mperature r&uirergeht for@
amylosin production was 21-37 degrees C for B@bnhs and 11 §§F degrees C@B rﬁmaven@
Both species produced amylosin in air as well as 8% CO, wil 8 9% Oo. \ @
Conclusions: Food borne illness related str&ms of B. subtifissand B. mo%’énszs @odu@”the

heat-stable toxin amylosin. @ & Q C&

QN Q %" @ &@
SIGNIFICANCE AND IMPACT OF@&: STUDY: @ Q @ 9 QO
This is the first report that suggests g role for the hea@?@ble@n chaftwel fo@\mg at\%m amylosin,

as a virulence factor in food borne Bgillus. @ R S @}’ @, %
MVSEC Gy

MA% R,
(20¥5) The

ed be@ldings is
101;&%%%11 activity.,

Report: KIIM 5.4/11 —

peptide toxin amylosin

| S
immunotoxic, induces @assmm efﬂég %ron@na

published report
Appl Environ MICF@@:!OI 8PN2 39 @@j @ & @Q
M-530348-01-1 @ NN &
% S & @ A f@

Abstract: Amylosi&fa hea@table@ ormi#f “non- ﬁboso% y s§esized peptide toxin
produced b%stral Baéijlus afuylolig; aczen@sola%eg fro, m01§tu damaged buildings, is

shown inGhis pz{@ ve @mun ic cytotoxic ts an 1 >human cells as well as
antagoniStic effects orghicrobgs. Human opha@gs exposed tg 50 ng of amylosin ml(-1)
secre@ igh @vels FReytokities infegJeukin: IP (IL~IH) an@i-l NG thin 2 h, indicating activation
1nﬂar§masdme an gghgral part of the innaf immitne system. At the same exposure

@ssmr@of IL@[B aftd IL-]@y incgased. mylosin caused dose-dependent

otassm ion efflux fegm a %\e/{ste amma}an cells (hu monocytes and keratinocytes and

°s, Porcine sper 1 t@ ur Amy 1b1ted the motility of porcine sperm
&@ cells and @arl the mitochondria @um&g erat@)cytes Amylosin may thus trigger the
activatignnof the NLRPg_jnfla sonigvand gul bsequ@ﬁy cytokine release by causing potassium
efflux &0 exp%ed 3. Tlfegesult@ this@tidy indicate that exposure to amylosin activates the
innaté im sy@n h c8uld o@sr an &xXplanation for the inflammatory symptoms
expgerienc @pants@ mo@re-d@ ged @yildings. In addition, the amylosin-producing B.
a@yloliq@fac @ 1N b“ﬁed théxgrowtfof both prokaryotic and eukaryotic indoor microbes, and
unﬁed amyl@n a}§0 " had :“\§é 7 crob&effect. These antimicrobial effects could make
@7 mylosin proglucer. mind@t and’ ereﬁ,o{&asigniﬁcant causal agents of health problems in some

moisture-Gamaged sites < 'S
Ay °
Gog

N

©
Reppyt: KIIM 5.442 — X I BN § NN RBYANCH)
cts e‘%“ultr igh w1 lecul weight poly-gamma-glutamic acid from Bacillus subtilis
un kjang&)on corneal d healing, published report

@x iol Biptechng]y’20, 803-808.
S @)052 0T-1 @
R
§ @bstr§ gamma -glutamic acid (gamma-PGA) is a natural, edible polypeptide in which
Q glutamate is polymerized via gamma-amide linkages. First, the eye irritancy potential of gamma

PGA in rabblts was assessed. Additionally, we studied the effects of gamma-PGA on corneal
wound healing, due to the anti-inflammatory properties and water retaining abilities of gamma-
PGA. In this study, the effects of gamma-PGA on corneal wound healing after an alkali burn were
evaluated. Thirty eyes wounded by alkali burning in 30 white rabbits were divided into three
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'S

@’ hem, Douchj fibri

@
&
%
S

groups: group A was treated with 0.1% 5000 kDa gamma-PGA for 2 days, group B was treated
with 0.1% hyaluronic acid, and group C was not treated, as a control. The area of corneal epithelial
defect was examined at 12, 24, 30, 36, 42, and 48 h after corneal alkali wounding to determine
initial wound healing. It was determined that gamma-PGA promoted corneal wound healing,
compared with controls, and showed similar effects to hyaluronic acid. These results indicate that
gamma-PGA stimulates corneal wound healing by an anti-inflammatory effect and enhanci@;

S

o

migration and cell proliferation. gamma-PGA is a promising biomaterial that may be a sdbstituteqy
for hyaluronic acid in corneal wound healing treatment. @ @ @
S S Q
g .

v,

(2013) Baéifjus subtilis na&o a non- tox1%%ur

Report: KIIM 5.4/13 — , AR,

c&&f pol\@®

©

glutamic acid that could be used as a cryoprotect% for problotQQacterla pubélﬁed @ &

AMB Express, 3(1), 36-44. & %, Q @ Q)

M-518931-01-1 %@ & @ @ é}
&

Abstract: It is common practice to 4 e dry pro biptic th’ena m Ve th&@she
However, the freeze drying processc&tself cap ‘be d@ﬂmen@ to vy The viability of
probiotics could be maintained € the %lnls icr 1ally roduced
biodegradable polymer - poly-y-ghitamic @‘%rd (y-BGA) - trlx the an® ree@c ivi
v-PGA is well known, it has notdeén usegl for ﬁamtm g the blhtg§ probiotic ba
freeze drying. The aim of thi udyo the affec PGA%Qprod by B, subti
ATCC 15245) on the viability of b10t1 cte urln reez ym d to the toxigenic
potential of B. subtilis Gitto. ;9% 4-PGA «:@ s ote cillusGparacasei
significantly better thafQr0% sucrose &er 1t shé@*ed c& cry tect{fhﬁ activity to
sucrose when it was pse ed to dob Bz cte@yim longum. Although
y-PGA is known tecbe non§0x1c t is crudial to @certal e t%genlc entighef its source, B.
subtilis natto. Pre¥ence gf six g thag are knawn to Qlcode toxiny were investigated: three
component henaglysin (@bl D/A); thre¢@ompon nént non- haelﬁ@’ytlc crotgd (nheB), B. cereus
enterotoxin T<bceT enterotSRin FNN(ent ), spl@@omye asex(sph) aé?phosphatldylchohne-
specific ph&phol%é (pipg). Frofour 1@%@@% fane of these sm@nes were present in B.
subtilis . Mo emolytic an mtht@ e activities %e fol&%l to be absent. This work
O%b; cryoprotection of probiotic
N

contrib, b@degra le pslymer fr -tox{@ source
bacte@ thl\@lpro&ﬁtg their'survival, durnm& e m@faet@g PE@EESS.
& D N @ N
> & O ©
eport: @HM t4?”4/ 14&
hrombol
vivo, publl}zt@ed re @l

BMC chn 1\12 3644 ] § ";\ N Q\
M- 52 0 N & O >
[
A@ract @Q @ < ©\ § «§
@kgro d ,t %bos is one.df the fagst widely occurring diseases in modern life. Drugs

tic e@ymé’ FE) i$a promising agent. DFE was isolated from Douchi, a
typical @pop lar~so ean -ferm nte od in China, and it can dissolve fibrin directly and
efficiently. A in, B@illus g&nh@l) -8547 produced DFE with high fibrinolytic activity has
been isolated @your l@prewo ly

@° § Y <

@ults %ﬁhg@ ﬁlbolyt effect of DFE from Bacillus subtilis LD-8547 was studied in

ro I‘§g:mat

with thrombol $ he g5t effé@tive methods in the treatment of thrombosis. Among

@ The results showed that DFE played a significant role in
N ror@o ys1 d a agulation in vitro. And the thrombolytic effects correlated with DFE in a

dosctdepe dent @er In vivo, the acute toxicity assay showed that DFE had no obvious acute
taxicity est of carrageenan-induced thrombosis in mice indicated that the DFE
@gniﬁ@@atly vented tail thrombosis, and arterial thrombosis model test indicated that Douchi

)
Q Ltibrinolytic efizyme DFE had thrombolytic effect on carotid thrombosis of rabbits in vivo. Other
@@ results in vivo indicated that DFE could increase bleeding and clotting time obviously.

Conclusions: The DFE isolated from Bacillus subtilis LD-8547 has obvious thrombolytic effects
in vitro and in vivo. This function demonstrates that this enzyme can be a useful tool for preventing
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and treating clinical thrombus.

Report: KIIM 5.4/15 — [ NEEEEENN I . B

(2015) Toxigenic potential and heat survival of spore-forming bacteria isolated from bggad S

and ingredients, published report IS
Int J Food Microbiol, 197, 30-39 Q\ 93
M-530102-01-1 > @” &

N N

Abstract: Fifty-four spore-forming bacterial strains isolated from bréad ingrediemts an ad
mainly belonging to the genus Bacillus (including Bacillus cere % together gvi@ll refrence?
strains were investigated to evaluate their cytotox@)otential and heat survival ila&(}der toNascertai
if they could represent a risk for consumer hem. Therefore, e performe%ﬁ@ scre@g testof &@
cytotoxic activity on HT-29 cells using bactgial culture ﬁlt@%s after growirg b@'ial sin ©
Brain Heart Infusion medium and in the@read-based @edium Bread @xtract Brot @EBK
Moreover, immunoassays and PCR an s, specificallyStargéing apeady own toXins &y
related genes of B. cereus, as well as at spore inactivation #dsay were ¢ d ou@)es@of
strain variability, the results clearl%emons ted h c%ﬁoxi&@ﬁvit B,»é%feus&gtjr ins,
even if for most of them it was sig@ficantlyylowefin BEBsmediwgn. Cygptoxic activity was also
detected in 30% of strains belonging to Speciesgdiffereqy from 8. cereus, althy gh@t a few
exceptions (e.g. Bacillus simptey W58), it was low or veek low. ECR analyses detectgdthe
presence of genes involved igithe productio pof NIT& YHBLSor C toxigayin BygereusSrains,
while genes responsible for: eulft@\produguon fere nokdetectedvProdigtion HE &4 HBL
toxins was also confirme®by ific ﬁmun&ﬁgy Galy ey B. cexpus s s ean if PCR
analyses revealed the p@nce of related toxig genes in e strfiins of other §§eies. Viable
spore count was ascertainied_dfer a '9” treatident sfon lating the @ad c@eKing process. Results
indicated that B. a liqugz}%iens strains @mostﬁ ple@ survived th@eat tment showing
less than 2 log-cytle reductions silarly to two straing ot B. cé?eus group I1I'and single strains
belonging to Bc@llus séﬁ'lis, Byeillus @ojavenss and Paeni@llus°mp. Impfértantly, spores from
strains of the<B.” cereus groufdlV eshibiteda ther@a% resiStance markedlgtower than B. cereus
group III with hig]@( lues@f log-€ycle r tign@ln canclusion, ourorgis indicate that spore-
forming eria dantamijfiating l@ead i dien&}nd bréad co represént a source of concern for
consu ealt{relate thespresence s@, sugfyas strains of B. cereus group III and single
strainspf oth€ spectes, shoWing thgabilit{ prgce t@é&c sces associated to a thermal
res@nce @ugh to%urvi@g the b cooking con tior§ 7,

>y & .0 9O &7 & ©©

N

°\Qfleport: KIINL5.4/ U@ @, y S Y% Y. svV. R 3. IR
&@ M-H. (201g)” Anal¥gis of tic_tQxin uctiey, y°B®\Zlus species using cellular cytotoxicity,
moleculdsand matogaphic@ays ‘published repog\

Bioteggﬁog a dlﬁg&)ceijgngin g, 19978-983.
KbstractIn %l@@st yroditetion ¢fsthe etic toxin, cereulide, in 30 Bacillus strains was
%e;nalysed by uSilig as® ulaoto ity (34, S-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium
romide; MI'T) ay, @olymégse chein reaction (PCR), and micellar electrokinetic
chromatographycapt ar%lectro& resi@EKC—CE) analysis. The Bacillus cereus emetic strains
2 produced 60 ~227 pgpnl r'ergzgﬁ when analyzed using MEKC-CE. Some other Bacillus
N species, includipig B.spbtilis, Bs pungijis, and B. megaterium, produced putative cereulide at levels
simggr to those préduced 8% emetfs B. cereus, whereas B. mycoides and B. thuringiensis did not
@uce “put toxiid or produced it at a concentration less than 2 pg/mL. Only B. cereus

N

etic Strains e foun to@oxic to bovine fibroblast cells, with the exception of one Bacillus

iarr@ straifY) The ER resuts correlated with the MTT assay results, except in the case of one

Q@ B. ¢&peus diatrheal@rain. This strain may produce either unusually heat-stable enterotoxins or is a

R cgsprod of ic and diarrheal toxins. Collectively, these results indicate that several Bacillus
Q§ @@)ecie odgtoxin(s) with structures and properties similar to those of cereulide.

N

@@ Report: KIIM 5.4/17 - _(2015) Literature review on effects on human

health of Bacillus amyloliquefaciens QST 713 and its metabolites unpublished report, owner: Bayer
CropScience AG.
Report-no. 6791109-A2-05-01
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M-535690-01-1

For details on the literature search on metabolites and toxins please refer to _
(2015).

IIM 5.5 Other/special studies

As part of the literature research conducted during the preparation of dossier, t llo@
reports on toxicity assessment of strains of B. subtilis used as probiotié@or vaccine adjuvanti ere

found. % § @@ &

o ° . X
I <t 2. (2008) reported the in vitro and in v@ssessment (@he safety of ?ubt '%Y7@§. @
subtilis var. natto and B. indicus HU36 as food probiotics. Cultfived cell lines gggre usedto evaluate -\
adhesion, invasion and cytotoxicity. The nat@train was sh& to be able invad@and lyse cells

and to form biofilms. Neither species was% e to adhere@gnif antly te any c§11 line. &o strd%
produced any of the known Bacillus en oxins as shqwn by @%mer@ chai@teactign ana&s.
Disc-diffusion assays using a panel of antibiotics lis;% y tHeEFSAgghowed\that only B. Hhdicus
carried resistance to clindamycin at a&vel a thg,\ﬁ nimgnyinhi ry cai€entration bre?aﬁ%points

set by the EFSA. In a short-term continuous-exposure study, Ne ealar@’Whiﬂg rabb't%rece‘ved
daily oral doses of 10° spores of <I§;§J36o o®Natto r 30 @/s. ith thi@ontim@ls dositg reée,
there were no adverse effects,,neither oh theng neraiChealth, S tus $Dthe agimals nor thetg feed
intake. No changes in selecte@viscefal, organ@andoti§ues (6er, k@gﬁ%ys, eens,Small jgestines,
and mesenteric lymph no were Sobsefwed. N@\sign@an‘c eren in haematological
indexes were observed in¢hlood fm control andureat rabb@, n agacute togﬂ\i\(g:%ly study, a
single oral dose (1 % IOIQFU @ores) @ HU3®)r N sporédwa inist€ped to'Harley Dunkin
guinea pigs by oral ga¥age. Fhere wele'no eabl@a no@litie:@ da@fter he administration
of spores in their f&% intak€>No & iﬁcantiffer&ices Were seegyin weight gaif®between male or
female animals receivingilNatto H Ssporéyr Comﬁariso isof treat@ animals and those of the
control group diPrevealdomedifferemees at significant 1%$Th§®wereﬂ\a,t day 7 in the female
groups receivirﬁ HU% spores at dags 7, l@ydnd @an in the f&male @up at day 14 for those
receiving 0 sp. Hi t@ogical aly@of organs angifissues reveaked 1o signs of inflammation
or patholggical changesQ& no @ferel@ in haematologi€al indeékes measured in blood from
control@and treated an@ls.@ general, no@xicit@jas (@serve animals following in vivo

asses@nts@ cute«gﬁi clgg)mc d%}g in éﬁinea pigs an bitk@
(o8

Th@EF%@P&me{@on Ad%ives%nd oP@ucts@@ Sub&ances @sed in Animal Feed reported the
@sessment of the to&@nic entia@d redi@tanceto rel@'nt antibiotics of Animavit®, a feed

Nadditive base@g;%’n viglie cells T B. subtilis €BS 1 2, aart of the authorization procedure.

A Tt was cgn@ﬂded Animavit@% sgfe@or thé&\arget dimals, consumers and the environment
based o@he lae«'\\l} of 'gegic@otensf@t establishedon the basis of the full genome sequence
analys%@and seriegyof %%toxic@ assa@, a@ considering that the minimum inhibitory
conce ratio@ f tgjntib@ﬂcs té%d alicfell befow the defined breakpoints. Animavit® is not
i@t tO@n a@@)eyes,\lgﬁt i&@kin, {@siti%}@nd should be labelled accordingly (-,
2071). S ©\ '%'Q O @@ %@

a (201@) ev@ate Sspores of B. subtilis PXN21 as a potential probiotic
treatment@gainst\Clostrgium dgfficile -inféction (CDI). Using a murine model of infection, it was
\y\’ shown that oﬁadm’i&isuati(@ of BQYubtilis spores can attenuate the symptoms of infection.

Suppression ot sym

3

foims bett rf spores were administered post infection. Results from this
V@ devel 1t sp p

stug ndicatg tha mirgon of @e spore to a vegetative cell may be an integral part of how CDI
i ppregsed a ghlight the pptential of this bacterium as a probiotic treatment for CDI.
SEES)

&

@&F o e@ﬁmte fhe saﬂ@ of B. subtilis spores as vaccine adjuvant, the hematological profile (white
§ blgedt, mo%ytes@smphocytes, neutrophils and eosinophils) of mice immunized with three doses of
& e or h€at-ki]l&d spores was examined. No evidence of hematologic disturbances was observed
QQ ter the ubc@eous administration of the spores. No differences were found between the control
Qgroup (immunized subcutaneously with PBS) and the group immunized with spores regarding
physical changes (hair loss and local inflammation), histologic alterations of the inguinal lymph
nodes, and non-specific biochemical markers of inflammatory reactions. These data indicate that B.
subtilis spores, in the complete immunization regimen via the subcutaneous route, are safe for use as

a promising adjuvant (de Souza et al. 2014).
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Abstract: % § § 9
AIMS: To conduct in vitro and in vivo assessmen{/pf the safety é\\fwo species &f*Bac i[les, one@”
which, Bacillus subtilis, is in current use as a foo%upplement Q@ @ %”\g@ &@

O

Methods and Results: Cultured cell lines, C-2, HEp-2 the mucus- pr&ﬁcmg@H @E ce@
line, were used to evaluate adhesion, invasion and cytotoxicit E@e Natgd\strain ¥Qf B. su%’zhs Wgns
shown to be able to invade and lyse celf§) Neither spegies was @ble to a Qmﬁc Gatly y
cell line. The Natto strain was also shown to rm bi str rod d am %fthexgpown

Bacillus enterotoxins. Disc-diffusio® ssay@usm %@gp ne \o OtIC ted by the%ropean
Food Safety Authority (EFSA) sl&;lved t nly cillusg ~q,~ dzcus rrie res1sta@§ to
at a level above the mlmmum% 1b1t%y coﬁgentra bre

5O 01nt the E
assessments of acute and chrghic dosing in ghinea ?s an@s blts%were I&ﬁ tox1&§ was
e co@}lons‘f\g Q\
& @
Conclusions: Bacillus wgdicus ar@ B. su}tlhgg ould @)con@red stfe for@ﬁ u§e%a:1th0ugh the

resistance of B. indic’@ to clg&g@@mycg@equl tud Q\(\ ©©> @
\ N @‘\

observed in animals under t °

N
Significance and #fapact,of the st@@ % @
The results sup@rt the % of @ubnh@and B. @lecus stram@foc@upplel@nts
ST

¥ SN
S ¢ & <
Q S
Report Bk 5592 — : ; . .
(20 1@5016@10 OplnlO nim@it® gaczllu@vubnhs CBS 117162) as feed
for

add ets plgs 0 fatte%mg, publishe ort @
@Jou@

375 38 AN
L FE &

°\@i)4bstract: ,ﬁn %ade name a f dd@@,based on viable cells of a strain of
&@ Bacillus su@filis I@ 1nten d fo use withpiglets.and | igd for fattening at a minimum dose of 2 x
10° and @g‘: axigiim doge,of 1 O CRU/kg omple@Rfeed The product has not been previously
author@ in the an Union. B. @ tzlzs@ a species which EFSA recognises as being suitable
for the QPSuppr to ass&sme §of sa . This requires an assessment of toxigenic

pagential esigtice t(ﬁﬂeleva@ antlb@lcs ”l% 1ack of toxigenic potential was established on
‘f@ basisf th r@@l geg\ne s@:enc@alys nd a series of cytotoxicity assays. The minimum
inhibitory co ioti€y tested all fell below the defined breakpoints.

ntr.

@’ onsequentfy, the$‘ DA® Pa@ com%?es that Animavit® is safe for the target animals,
consum nd the e v1@ment;@ m@ is not irritant to skin and eyes. However, the product
Ko is a skin_Sensi and®@houl @@e 1 ed accordingly. Given the nature of the product and the
evidence of sk se 1sat10n Ann@wt@ should be considered as also having the potential to
cau@“sensmsatlo via resp ory route. On the basis of the in vivo studies provided,
aV1 %a@ ave th otential to improve the daily weight gain of weaned piglets in
ee t%dles a dose of 0° CFU/kg feed. A further three studies with pigs for fattening

show the e ef@\fs at thesame dose.

@
N @ @
S @@epor@gn 503 - |Gz Bl s V. 2014) Use of Bacillus subtilis PXN21

QQ Lspores for suppression of Clostridium difficile infection symptoms in a murine model, published
report
FEMS Microbiol Lett, 358, 154-161
M-530028-01-1
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Abstract: Clostridium difficile is the primary cause of nosocomial diarrhoea in healthcare centres

of the developed world. Only a few antibiotics are available for treatment, and relapses are
common in patients undergoing antibiotic therapy. New approaches are required to reduce reliance

on antibiotics, the use of which represents a primary risk factor for development of C. difficile
infections. Supplementation of the gut flora with probiotics represents a key area for producing
more successful treatment options for C. difficile infection (CDI). In this study, spores of B. su&silis @
have been evaluated as a potential probiotic treatment against CDI. Using a murine niggdel of@§
infection oral administration of B. subtilis spores can attenuate the @ymptoms of @cti
Furthermore the data demonstrate (1) suppression of symptoms better if sgQres
administered post infection, and (2) germination of the spore to a vegetative cell mayde an ifftegral

part of how CDI is suppressed. The results of this study highlight thelyotential of th bacterjum as®

a probiotic treatment for CDI. @ N & S

Report: KIIM 5.5/04 — . J.H.;
rC, R 5. | RS.,
vaccine adjuvants: further insights into

PLoS One, 9, 1-10 2}
M-530018-01-1 @CS% @ )
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Abstract:  Bacillus subtilis xgporesshave \ecelv% grow%g a@lon regarding pogetitial
biotechnological apphcatlon Nncl %g the a&prolﬁs andyin vageine fn@nulat' .
subtilis spores have also b sho%gn to ave@pam ate v@ ne va prom
increase of antibody resp f%co- nistrafion wi W antigens eithgpPadmiged or dporbed on
the spore surface. In t stud munesodulatQyy pr @B spblilis @%’res using a
recombinant HIV gag p24 eln an@ is &yaluatgd” T [juvant effects of B.
subtilis spores wesgot affected by the @etic @ackgr@ﬁd of the mouse li e and did not
induce significantSnflagmatory dele&rlous fects fter p eral@lmlmstratlon The results
demonstrated thgt co—%mms@tlon @ut not dsorptlon @9 fface, enhanced the
immunogenicity of % targe@ntlg fter Shibcutafeous adixinis ALB/c and C57BL/6
mice. Sporgs promgted actégation @antlgﬁjrqse@mg &ells a demonst%d by the upregulation
of MHC CDA0’m les enh. ed seg cretion &F pro%ﬂale\fory cytokines by murine
dendritigells.oIn addi , IMQivo stu ated@ direct role ‘& the innate immunity on the

1mmu®mo ufarory p pertle%\of B %ybtllm& @dem@s‘[ra‘c By the lack of adjuvant effects
TLR kno@lgout e stréﬁns

@eport @jHM E\S/OS %rature review on effects on human
°schealth of Bagilas a@bhq ciens an ofites unpublished report, owner: Bayer
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\y\? For the backgr nd informatio p ea§efer to the baseline dossier.

IIM 5.5.2 @-ot@mty ivo studleﬁéomatic cells

@%: or t@baekg@éund@rmatlon please refer to the baseline dossier.

&
R
§ @ part '@u t tA\hterature research submitted with this dossier, a publication reporting the
Q vestigation 6¥the genotoxic potential in vitro and in vivo of surfactin C from B. subtilis BC1212,

<§® the most prominent surfactant produced by strains of B. amyloliquefaciens or B. subtilis was found.
In the study, the genotoxicty of surfactin C was investigated in vitro in a reverse mutation assay and
in vivo in the bone marrow micronucleus assay. To conduct the bone marrow micronucleus assay, 8-
week-old male ICR mice were administered distilled water (negative control) or surfactin C at 2000,
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3000 or 4000 mg/kg body weight, given by gavage in twice daily. Mice in the positive control group
received cyclophosphamide 40 mg/kg in distilled water through single intraperitonial injection. Five
animals each from the vehicle control, positive control, and three surfactin C-treated groups were
sacrificed by cervical dislocation 24 hr after dosing. Bone marrow smears from the treated animals
were stained in 5% (v/v) Giemsa solution and observed for the frequency of cells with micronuclei
using light microscopy. The incidence of micronucleated cells (MNPCEs) per 2000 polychr@tlc ©©
erythrocytes (PCEs) per animal was measured. The proportion of polychromatic erythrocites wasy
assessed by examination of a total of 200 erythrocytes per animal. No s@mﬁcant 1ncr@§ in the
incidence of PCEs in the surfactin C treated groups, compared with thas Lof negative éontrol
observed. Surfactin C did not cause increases of MNPCE, whereas cyclophosphamidesigniftsantly
increased MNPCE (p < 0.05). Taken together, these findings sug%est that surf® (§

et %@OOS). &

genotoxic potential in vitro or in vivo

@
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Abstract: Surfactin C is @%suﬁéant uce@y Ba@us s lzs f @1 y;y%an paste.
mppato

Surfactin C is known tve setal the%apeutl%éffec 1nclu®g ante-ifla rinolytic,
and thrombolytic activitids. H@gfever @ere i le 1 mat& co @ung afetyNn this study,
we evaluated the g &ic and%evelo entx101 sur tln C.‘Bactegigif revérse mutation and
rodent micronucleusassays formed to det ermin gen@nxw otential§Surfactin C at 0,
125, 250, and 5 mg/ f bo elg@ﬁay wiFadmini ter@rally té%f)regl@qt ICR mice durlng
the period of r orga oget@ls T wag no ge tic toxigty rel®d tq shwfactin C treatment in
in vitro and zn vivo systems. In the fental §iidy, urfactin"® did demonstrate maternal
toxicity, fegtdtoxici andsgg atogemclty, @ hen¢e the n QE&'bser‘\%&@d efféet, level was concluded 500
mg/kg ay in ICR N S S

@ @
@ QO N AS) @ ~ o .
Rep : KB @V 5.5.2/08 - @ﬁlter% e review on effects on human
of B 111us @1yloh®efacsggl QS%?B a ng oli@ unpublished report, owner: Bayer
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