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Aanvullende informatie betreffende aanvraag IM09-004, t.b.v. Adviesvraag:
veterinaire studie met R.equi vaccinstam (CGM/100414-02).

De COGEM heeft op 14 april 2010 om aanvullende informatie verzocht voor het
ontwikkelen van een advies (CGM/100414-02) betreffende dossier IM09-004
met als titel ¢ Een niet-pathogene Rhodococcus equi stam als vaccin in
paarden’. Met de onderstaande antwoorden proberen wij de COGEM van
zoveel mogelijk aanvullende informatie te voorzien om de milieurisicoanalyse
verder uit te kunnen voeren.

Wij zouden vooraf echter graag willen benadrukken dat het een aanvraag
betreft om proeven te mogen doen met een bacterie waarin wij genen, die op
het chromosoom liggen, hebben gedeleteerd, zonder dat er vreemd DNA is
achtergebleven in de bacterie. Deze vaccinstam kan dus ook geen “vreemd’
DNA overdragen aan andere micro-organismen.

De bacterie is door deze deletie verzwakt t.o.v. wildtype en kan geen ziekte
meer veroorzaken in paarden.

In 2009 heeft de COGEM een advies uitgebracht over een soortgelijke
studie van Intervet met dezelfde R. equi vaccinstam. In haar advies heeft
de COGEM het belang aangegeven van shedding gegevens van veulens
en merries voor milieurisico analyse van toekomstige experimenten en
toepassingen. Deze gegevens worden in het onderhavige dossier slechts
op uiterst summiere wijze samengevat en dienen veel uitvoeriger
inzichtelijk gemaakt te worden, opdat de COGEM zich daarover een
oordeel kan vormen.

In drie proeven is naar shedding gekeken. Die zijn hieronder samengevat. De
resultaten zijn in de vorm van tabellen bijgevoegd.

Exp. 1 : De vaccinstam werd oraal toegediend aan 3-8 dagen oude veulens
(dosis 2x10E10 CFU); twee weken later werd de vaccinstam nogmaals oraal
toegediend (dosis 2x10E9 CFU). Twee veulens werden niet gevaccineerd en
dienden als contact controles. Uitscheiding door de veulens werd getest mbv
rectale swabs (Tabel 1) en nasale swabs (Tabel 2). Spreiding naar contact
veulens of merries werd getest mbv rectale swabs (Tabel 3). Hieruit bleek dat
de gevaccineerde veulens intermitterend uitscheiden en dat ook wildtype
Rhodococcus aanwezig is in de veulens. Er werd geen spreiding naar contact
veulens of merries waargenomen. Zij waren gedurende de hele proef negatief.

Exp 2 : De vaccinstam werd oraal of rectaal toegediend aan 5 maanden oude
veulens (dosis 1x10E10 CFU); twee weken later werden de vaccinaties
herhaald. In de periode 26 tot 32 dagen na eerste toediening werd uitscheiding
getest m.b.v. rectale swabs (Tabel 4). Rhodococcus equi Kon niet worden
aangetoond.

Exp. 3 : De vaccinstam werd rectaal toegediend aan 8 maanden oude veulens
(dosis variérend van 1x10E8 tot 1x10E10 CFU). In de periode 18 tot 28 dagen
na toediening werd uitscheiding getest m.b.v. rectale swabs en selectieve agar
(Tabel 5). Hieruit blijkt dat de veulens intermitterend uitscheiden.

De vaccinstam is geattenueerd in ziekteverwekkend vermogen, i.e. kan geen
pneumonie meer veroorzaken omdat hij i.t.t. wildtype, niet meer in staat is te
overleven in macrofagen. In de darmen van de dieren als ook in het milieu kan
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hij naar verwachting evengoed overleven als de wildtype omdat macrofagen in
die milieus geen rol spelen en/of niet voorkomen.

Een ander belangrijk aspect voor de milieurisicoanalyse vormt de
stabiliteit van de ggo in het milieu. De aanvrager concludeert dat het ggo
qua overleving in het milieu vergelijkbaar is met de uitgangsstam. Ook op
dit punt worden zaken als proefopzet, uitkomsten en validatie van de
gegevens uiterst summier beschreven. Om de conclusies te kunnen
staven, dient de aanvrager een uitgebreide beschrijving van de
uitgevoerde overlevingsstudies te overleggen.

Verdunningsreeksen van de vaccinstam en van de wildtype stam werden in
drievoud geént in buizen met kraanwater (Tabel 6-11), vijverwater (Tabel 12-17)
en grond (Tabel 18-23). Deze werden vervolgens bij 4°C, KT en 37°C
weggezet. Verder werden twee cultures (wildtype en vaccinstam) op een
petrischaal ingedroogd en bij de drie temperaturen weggezet (Tabel 24-26). Van
deze samples/cultures werden regelmatig swabs genomen en getest op
Rhodococcus equi m.b.v. selectieve agar.

Uit deze overlevingsproeven blijkt dat de vaccinstam volgens verwachting onder
de verschillende omstandigheden evengoed overleeft als het wildtype. Verder
werd in enkele buizen die met de vaccinstam geént waren ook wildtype
genotype terug gevonden. Dit is waarschijnlijk het gevolg van het feit dat
Rhodococcus equi algemeen overal voorkomt en/of is het gevolg van een
werkbesmetting. Dit experiment loopt nog steeds.

Een gedetailleerdere beschrijving van de proeven in niet-
doelwitorganismen (andere dieren dan paarden) die de vaccin stam via de
oro-nasale route binnen zouden kunnen krijgen.

De experimenten in muizen, ratten en kippen zijn reeds als samenvatting
gerapporteerd. We hebben nu de volledige rapporten bijgevoegd (zie bijlage 4-|,
4-1l en 4-lil). De vaccinstam is oraal toegediend aan groepen (n=5) muizen
(6.6x10E8 CFU), ratten (1.3x10E9 CFU) en kippen (1.3x10E9 CFU). Vervolgens
werden de dieren dagelijks klinisch geobserveerd en werden 2x per week
gedurende 3 weken rectale swabs afgenomen en getest op de aanwezigheid
van Rhodococcus equi. Na drie weken is een post-mortem onderzoek gedaan.
Parallelle groepen (n=5) muizen, ratten en kippen zijn op dezelfde manier
behandeld met de wildtype stam. Er zijn geen klinische effecten ten gevolge van
de toediening waargenomen, en zowel wildtype als de vaccinstam zijn op geen
enkel moment uit geen enkel dier teruggeisoleerd uit rectale swabs. Ook tijdens
het post-mortem onderzoek werden geen klinische effecten gevonden.
Inmiddels is de veiligheid eveneens getest in kalveren en varkens. In deze

. dieren werd de vaccinstam zowel oraal als nasaal toegediend (totale dosis
- 1.1x10E9 CFU). Vervolgens werden de dieren dagelijks klinisch geobserveerd

en werden 2x per week gedurende 3 weken rectale swabs en 1x per week neus
swabs afgenomen en getest op de aanwezigheid van Rhodococcus equi. Na
drie weken is een post-mortem onderzoek gedaan. Parallelle groepen (n=5)
kalveren en varkens zijn op dezelfde manier behandeld met de wildtype stam.

Net als in muizen, ratten en Kippen zijn in zowel varkens als kalveren geen
klinische effecten ten gevolge van de toediening waargenomen en werd de
vaccinstam uit geen enkel dier teruggevonden na toediening. Wel werd de
wildtype stam uit 1 kalf van een neusswab (dag 7 na toediening) terug ge-
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isoleerd. Tijdens het post-mortem onderzoek zijn eveneens geen Rhodococcus
geassocieerde klinische effecten waargenomen.

Hiermee hebben wij in een 5 tal niet-doelwit organismen aangetoond dat er
geen nadelige effecten zijn van de vaccinstam. Gezien de soortspecificiteit van
Rhodoccocus equi (virulentieplasmide waarvan bekend is dat het soortspecifiek
is), lijkt het onnodig om dit in alle mogelijke niet-doelwit organismen aan te
tonen. Het principe is met een 5 tal diersoorten aangetoond.

Hierbij merkt de COGEM op dat de verminderde replicatie van de
vaccinstam in paarden macrofagen geen maat is voor de vermeende
verminderde virulentie in de mens. Aanvullende gegevens over de
mogelijke effecten van het GGO in de mens zijn nodig.

Ten eerste willen wij graag opmerken dat er geen gebruik is gemaakt van
paarden macrofagen maar van humane macrofagen cellijn, te weten U-937
(ATCC CRL-1593.2), en wij wel degelijk van mening zijn dat dit een maat is voor
verminderde virulentie in de mens.

M.a.w. er is aangetoond dat de vaccinstam (i.t.t. de wildtype stam) niet meer
kan overleven in humane macrofagen en hiermee dat deze dus niet meer in
staat is om infectie te veroorzaken in de mens.

Verder willen wij hier nogmaals benadrukken dat R. equi nauwelijks virulent is
voor de mens en zelden of nooit problemen veroorzaakt in immunocompetente
personen. Het aantal infecties van gezonde personen door wildtype R. equi is
zeer beperkt. Net als veel andere normaal gesproken apathogene bacterién kan
wildtype Rhodococcus equi infecties veroorzaken in immunodeficiénte personen
(zie ook COGEM advies CGM/090416-01, Humane infectie en Humane infectie
door R. equi RG2837).

De R. equi vaccinstam overleeft slecht in humane macrofagen, een niche waar
een wild type R. equi goed overleefd (eigen macrofaag proeven), zonder dat dit
blijkbaar ziekte tot gevolg heeft.

R. equi is sterk verwant aan Mycobacterium tuberculosis en de infectie bij
veulens lijkt sterk op de M. tuberculosis infectie bij mensen. De bacteriéle
besmetting vindt meestal plaats via de longen alwaar ze worden gefagociteerd
door de alveolaire macrofagen. Evenals M. tuberculosis is R. equi in staat het
fuseren van het fagosoom met het lysosoom in de doel (mens of paard)
macrofagen te voorkomen en zo een milieu te creéren waar de bacterie
afgeschermd voor het immuun systeem kan repliceren.

Er zijn meer overeenkomsten. Uit onderzoek is gebleken dat de genen
betrokken bij het cholesterol catabolisme ook een belangrijke rol spelen bij de
pathogenese van deze beide bacterién en andere pathogene
Cornybacteriaceae (Mycobacterium, Corynebacterium, Gordonia, Norcardia,
Tsukamurella en Rhodococcus). De genen van het cholesterol catabolisme zijn
zeer geconserveerd binnen de Cornybacteriaceae (artikel Geize et al en
unpublished results) en maken deel uit van een gencluster van meer dan 80
genen die in saprofytische Cornybacteriaceae zijn betrokken bij afbraak van
plantaardige steroiden en andere aromatische (planten) verbindingen. In
pathogene Cornybacteriaceae (waaronder M. tuberculosis) worden deze genen
ook geinduceerd tijdens groei in macrofagen en blijken een groot aantal genen
(kstD, hsaF, kshA, fadE30, ipdA, ipdB ) zelfs essentieel te zijn voor overleving in
macrofagen en muizen (Sassetti et al, 2003). Ook voor R. equi hebben wij laten
zien dat ipdAB essentieel is voor een groei in macrofagen, en dat de vaccinstam
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geattenueerd is in veulens en niet meer in staat is pneumonie te veroorzaken.
Intervet heeft ook de ijpdAB deletie mutant gemaakt in Nocardia serioliae. Dit
vissenpathogeen is gebruikt om White Tail te vaccineren en ook in deze proef
bleek de Nocardia vaccinstam veilig en effectief, waarmee de centrale rol van
ipdAB en het cholesterol catabolisme in de virulentie van pathogene
Cornybacteriaceae wordt onderstreept. Dit laatste wordt nog eens benadrukt
door het feit dat intact een fadE30 gen ook essentieel voor groei in macrofagen
in R. equi is.

Omdat R. equi, net als de meeste andere Corynebacteria gebruik kunnen
maken van een groot aantal koolstofbronnen is het bijna onmogelijk om aan te
tonen dat onze vaccinstam minder goed zou overleven in het milieu.

Bijlagen
Bijlage 4.1-1, 1l en 11l
Tabellen 1 - 26
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Bijlage 4-1

TITLE: SAFETY OF EQUILIS RHODE IN MICE AFTER ORAL ADMINISTRATION

This report and ity contents are the property of Intervet Intemational B.V.. All rights are stricdy reserved. Use, reproduction, issue, loan or disclosure of its contents to th
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SUMMARY

The objective of this experiment was to investigate the safety of Equilis RhodE vaccine (vaccine strain
RG2837) in mice after oral administration.

Two groups of five mice each were orally treated with 6.6x10° CFU of either Rhodococcus equi
strain RG2837 or with the wild parent type strain RE1. At T=0 and then twice weekly during three
weeks rectal swabs were sampled and examined for re-isolation of Rhodococcus equi on selective
agar. In addition the mice were daily observed for general health and/or clinical abnormalities. At
T= 3 weeks after vaccination, the mice were killed and a full necropsy was performed.

One day after inoculation with strain RG2837, the mice in this group were less active. The next day
these mice were normal again and further no abnormalities in either group were observed. During 3
weeks after inoculation with Equilis RhodE or with the wild type strain RE1, no abnormalities in the
consistency of the faeces were observed and Rhodococcus equi was not re-isolated from rectal
swabs.

During the necropsy one mouse inoculated with Equilis RhodE had an enlarged mesenterial lymph
node and an enlarged spleen. Both tissues appeared sterile upon culture. Further no abnormalities of
internal organs were detected in either group.

From the results it can be concluded-that ingestion of Rhodococcus equi wild type strain RE1 or
vaccine strain RG2837 by mice poses no risk to this species. It does not cause clinical signs, does
not cause an infection and is not shed into the environment via mice after oral administration to
mice.

Exp.no.: REV 09.13.015 Date: 14-01-2010
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INTRODUCTION

The objective of this experiment was to investigate the safety of Equilis RhodE vaccine in
mice after oral administration.

EXPERIMENTAL DESIGN

Two groups of five mice each were orally treated with 6.6x10° CFU of either
Rhodococcus equi vaccine strain RG2837 or with the wild type parent strain RE1. At
T=0 and then twice weekly during three weeks rectal swabs were sampled and
examined for re-isolation of Rhodococcus equi on selective agar. In addition the mice
were daily observed for general health and/or clinical abnormalities. At T= 3 weeks
after vaccination, the mice were killed and a full necropsy was performed. In case of
any abnormalities, additional swab and/or tissue samples were taken for bacteriological
and/or histopathological examination.

BIOSAFETY

Working with Rhodococcus equi was carried out using standard safe bacteriological
techniques; the bacterium is a zoonotic (for immunocompromised persons) pathogen of
EC class 2.

Handlings with the mutant strain at the laboratory were carried out under ML-HI
conditions. Animal experiments with the mutant strain were carried out under

DM-II conditions (project no.: 99-123). All materials were transported from the ML-Il to
the DM-II units or vice versa in closed tubes or closed containers (decontaminated on
the outside), double packed in appropriate DM-1| approved containers. At the end of
the experiment, the cages and isolation rooms were disinfected with formalin and the
animals and waste were disposed of using VAT 4 WIVA (blue) containers.

MATERIALS AND METHODS

Test articles

Vaccine

Product name: Equilis RhodE; R, equi strain RG2837.
Pharmaceutical form: Lyophilisate

Batch number: 16A09

Storage conditions; 2-8 °C
Production date: 2 Feb 2009

Expiry date: Feb 2012 (3 year stability to be confirmed)
Transport conditions: Ambient temperature
Quality control: The vaccine contained 3.7x10E9 CFU per vial. The vaccine was

released according to standard procedures by the Microbiological
R&D Department, intervet International bv, Boxmeer, The
Netherlands.

Exp.no.: REV 09.13.015 Date: 14-01-2010
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412 Solvent

Product name: Nobivac Diluent (item nr. 012015)

Pharmaceutical form: Solvent for parenteral/oral use

Batch number: 82123

Storage conditions: 15-25°C

Expiry: Apr-2012

Quality control: Quality Management Pharmaceuticals, Intervet International bv.

413 Preparation of vaccine

Each vial of Equilis RhodE contained 3.7x10° CFU per 1 ml. For this experiment six
vials were reconstituted in 1.4 ml each, pooled and then used to inoculate the mice
orally with 0.25 ml (=6.6x10°CFU).

Stability: The vaccine was used immediately after preparation and is
stable for at least 3 hours.
Infectivity titre: After the vaccination, a live count was performed to confirm the

infectivity titre. The titre found was 4.66x10%dose

414 Wild type strain

Strain name: Rhodococcus equi RE1
Pharmaceutical form: Lyophilisate
Batch number: 100909

Storage conditions: =-15°C
Production date: 10 Sep 2009

Expiry date: Not applicable
Transport conditions: Ambient temperature
Quality control: Viable count of 4.60x10° CFU per vial.

415 Preparation of wild type strain

In total 33 vials of R. equi strain RE1 were reconstituted in 0.35 ml solvent each and
subsequently pooled and then used to inoculate the mice orally with 0.5 ml (=6.6x10°
CFU) of reconstituted material.

Stability: The reconstituted material was used immediately after preparation
and is stable for at least 3 hours.
Infectivity titre: After the vaccination, a live count was performed to confirm the

infectivity titre. The titre found was 7.38x10%/dose.

4.2 Test system
421 Animals

Ten 4 week-old outbred mice were used.

Exp.no.: REV 09.13.015 Date: 14-01-2010
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432

4.4

441

Acclimatisation, husbandry, housing, food and water

The two groups were housed in two different isolation rooms (i.e. 1.17 and 1.18)
according to standard procedures. During the experiment the mice were fed according to
standard procedures. The mice had access to fresh tap water ad lib.

The acclimatization was 1 week. During the acclimatization period the mice were daily
observed.

Grouping and dosing

Grouping

The mice were assigned to two groups of five mice each. The groups were housed in
two different isolation rooms.

Treatment

The mice were inoculated with either 0.5 ml of strain RE1 or 0.25 ml of strain RG2837.
The inoculates were prepared as described under 4.1. The inoculations of the wildtype
RE1 group were administered as three doses of 0.2 ml, 0.2 mi and 0.1 ml with one
hour interval between the inoculations. The inoculations of the Equilis RhodE group
were given as two doses of 0.15 ml and 0.1 ml with 1 hour interval between the

" inoculations. The oral inoculations were carried out by a biotechnician.

Treatment scheme
rou Treatment Observations day 0-21 Necrops
group Oral dose Clin. Obs / rectal swabs Psy
1 6.6x10% CFU strain : .
n=5 RE1 Daily / twice a week Day 21
6.6x10% CFU strain . )
nzs RG2837 Daily / twice a week Day 21

Experimental procedures and parameters

Rectal swabs

Rectal swabs were sampled at T=0 and then twice a week during three weeks. The swab
samples were resuspended and serially diluted in physiological salt solution, plated on
selective agar and grown at 37°C during 24-72 hours. R. equi was initially identified by the
typical colony morphology and further identified by API/Phoenix according to standard
procedures. At least one isolate from each mouse (if present) was tested in a specific
PCR (see below under 4.4.3) to confirm the identity of vaccine or wild type strain.

Exp.no.: REV 09.13.015 Date: 14-01-2010
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443

444

Clinical observations

During the study the mice were daily observed for any abnormalities of general health
and/or behavior. The following scoring systems were used :

Systemic reaction scores : 0=normal, 1=less active, 2=slightly depressed, 3=depressed,
4=severely depressed.

Diarhea scores : 0=normal, 1=mild diarrhea, 2=moderate diarrhea, 3=severe diarrhea .

PCR

The identity of the vaccine strain AjpdABipdAB2 genotype was confirmed by a
quantitative PCR using a real time PCR detection system. PCR amplification was
performed on colony material. The PCR mixture contained 20U/m| DNA polymerase
(HT Biotechnology Ltd, Cambridge, UK), 1x Icycler buffer (100mM Tris-HCI and 500
mM KCI, pH 8.5), 0.2 mM dNTP’s (HT Biotechnology, Ltd, Cambridge, UK), 4 mM
MgCl;, 200 nM primers and 100 nM probes.

Primers 5626-OL1-3159, -3158 and -3128 and probes 5626-0LI-3130 (TXR) and 5626-
OLI-3160 (FAM) from the Intervet oligo collection were used for the ipdAB Q-PCR.
Primers 5626-OL1-3131, -3165 and -3166 and probes 5626-0OLI-3134 (FAM) and 5626-
OLI-3135 (TXR) from the Intervet oligo collection were used for the jpdAB2 Q-PCR.
The PCR program is composed of a 5 minutes denaturation step at 95°C and 50 cycles
of 10 seconds at 95°C, 15 seconds at 55°C and 30 seconds at 72°C. Data collection
was performed at 72°C. A wild type strain (e.g. strain RE1) will be positive with the
FAM probe 5626-OLI-3160 and TexasRed probes 5626-OLI-3130 and -3135). An
indABipdAB2 mutant will only be positive with the FAM probes 5626-OLI-3160 and -3134.

Post mortem examination and bacteriology

On day 21 post-challenge the mice were sedated by isofluraan, bled and subsequently
killed by cervical dislocation. A complete post-mortem examination was performed on all
animals with special attention to the lungs and gut with associated lymph nodes. Post-
mortem findings were recorded on a dissection form. In case of abnormalities, samples
for histology were taken as deemed necessary by the pathologist. Any samples for
histological examination were recorded on the dissection form.

Swabs and/or tissue samples were sampled from all other abnormalities during
necropsy and examined bacteriologically. These swabs were streaked on blood agar
and/or on selective agar (in case of gut tissue) and incubated at 37°C for 16-72 hours.
Rhodococcus equi colonies were initially identified by the typical non-hemolytic mucoid
colony morphology, enumerated and expressed as CFU/ml. From each mouse the
identity of at least one isolate (selected at random) if present was confirmed by: Gram
stain, API/Phoenix and/or PCR.

EVALUATION OF RESULTS

All data on local and systemic reactions after the treatments and post-mortem findings
were recorded for each mouse individually. This will give an impression of the
number/percentage and severeness of reactions that might occur after oral ingestion of
Equilis RhodE by mice in comparison with the wild type parent strain.

Exp.no.: REV 09.13.015 Date: 14-01-2010
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6. STORAGE OF DOCUMENTATION

All records concerning animal experimentation and analytical data will be kept at the
Microbiological Research Department of Intervet International BV, Boxmeer.

7. RESULTS AND DISCUSSION

During inoculation of the first to be treated mouse (RE1 group) the mouse suffocated
probably because of a too large inoculation volume of 0.5 ml (leaving 4 mice for the wild
type group). Therefore, the inoculation volumes were reduced to maximally 0.2 ml and
split into 2 or 3 inoculations with a 1 hour interval between the inoculations.

One day after inoculation with vaccine strain RG2837, mice in this group were less active
(Table 1). The next day these mice were normal again and further no abnormalities in
either group were observed.

During 3 weeks after inoculation with Equilis RhodE or with the wild type strain RE1, no
abnormalities in the consistency of the faeces were observed (Table 2) and Rhodococcus
equi was not re-isolated from rectal swabs (Table 3).

During the necropsy one mouse inoculated with the wild type strain RE1 had an enlarged
mesenterial lymph node and an enlarged spleen. Both tissues appeared sterile upon
culture and thus no relation with the inoculum could be demonstrated (Table 4). Further
no abnormalities of internal organs were detected in either group.

8 CONCLUSION
From the results it can be concluded that ingestion of Rhodococcus equi wild type
strain RE1 or vaccine strain RG2837 by mice poses no risk to this species. It does not

cause clinical signs, does not cause an infection and is not shed into the environment
after oral administration to mice.

AJ/1B/14-10-2010
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Table 3 Shedding of R. equi after vaccination

mouse | treatment isolation of R. equi (CFU/swab) from rectal swabs (days)
no. group 0 3 7 10 14 17 21
2 0 0 0 0 0 0 0
3 wild type 0 0 0 0 0 0 0
4 strain RE1 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 _ _ 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0

Exp.no.: REV 09.13.015 Date: 14-01-2010
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Table 4 Macroscopical findings at necropsy
treatment mouse tissue/organ macroscopical findings re-isolation
group no.
2 mesenterial lymph node enlarged no growth
wild type - sil;azn enlarged no growth
strain RE1 - -
4 nad - -
5 nad . -
6 nad - -
. , 7 nad - -
vaccine strain
RG2837 8 nad - -
9 nad - -
10 nad - -

nad= no abnormalities detected

Exp.no.: REV 09.13.015

Date: 14-01-2010
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SUMMARY

The objective of this experiment was to investigate the safety of Equilis RhodE vaccine (vaccine strain
R(G2837) in chickens after oral administration.

Two groups of five chickens each were orally treated with 1.3x10° CFU of either Rhodococcus equi
strain RG2837 or the wild type parent strain RE1. At T=0 and then twice weekly during three
weeks rectal swabs were sampled and examined for re-isolation of Rhodococcus equi on selective
agar. In addition the chickens were daily observed for general health and/or clinical abnormalities.
At T= 3 weeks after vaccination, the chickens were killed and a full necropsy was performed.

At day 14 post-inoculation one wild type treated bird had a small wound with crust on the left side of
the head. This, most probably (cbviously), is not related to the inoculation. At day 7 after inoculation
one vaccine strain treated bird was less active. The next day this bird was normal again and further no
clinical abnormalities were observed in either group, during the 3-week observation period. Likewise,
during 3 weeks after inoculation with Equilis RhodE or with the wild type strain RE1, no abnormalities
in the consistency of the faeces were observed and Rhodococcus equi was not re-isolated from rectal
swabs. Moreover, during the necropsy no abnormalities of internal organs were observed.

From the results it can be concluded that ingestion of Rhodococcus equi wild type strain RE1 or
vaccine strain RG2837 by chickens poses no risk to this species. It does not cause clinical signs,
does not cause an infection and is not shed into the environment after oral administration to
chickens.

Exp. No.: REV 09.13.017 Date: 14-01-2010
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4.1.1

INTRODUCTION

The objective of this experiment was to investigate the safety of Equilis RhodE vaccine in
chickens after oral administration.

EXPERIMENTAL DESIGN

Two groups of five chickens each were orally treated either with 1.3x10° CFU of
Rhodococcus equi vaccine strain RG2837 or with the wild type parent strain RE1. At
T=0 and then twice weekly during three weeks rectal swabs were sampled and
examined for re-isolation of Rhodococcus equi on selective agar. In addition the
chickens were daily observed for general health and/or clinical abnormalities. At T= 3
weeks after vaccination, the chickens were killed and a full necropsy was performed. In
case of any abnormalities, additional swab and/or tissue samples were taken for
bacteriological and/or histopathological examination.

BIOSAFETY

Working with Rhodococcus equi was carried out using standard safe bacteriological
techniques; the bacterium is a zoonotic (for immunocompromised persons) pathogen of
EC class 2.

Handlings with the mutant strain at the laboratory were carried out under ML-II
conditions. Animal experiments with the mutant strain were carried out under

DM-II conditions (project no.: 99-123). All materials were transported from the ML-Il to
the DM-I units or vice versa in closed tubes or closed containers (decontaminated on
the outside), double packed in appropriate DM-1i approved containers. At the end of
the experiment, the cages and isolation rooms were disinfected with formalin and the
animals and waste were disposed of using VAT 4 WIVA (blue) containers.

MATERIALS AND METHODS

Test articles

Vaccine

Product name: Equilis RhodE; R. equi strain RG2837.
Pharmaceutical form: Lyophilisate

Batch number: 16A09

Storage conditions: 2-8 °C
Production date: 2 Feb 2009

Expiry date: Feb 2012 (3 year stability to be confirmed)
Transport conditions: Ambient temperature
Quality control: The vaccine contained 3.7x10E9 CFU per vial. The vaccine was

released according to standard procedures by the Microbiological
R&D Department, Intervet International bv, Boxmeer, The
Netherlands.

Exp. No.: REV 09.13.017 Date: 14-01-2010
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41.2 Solvent

Product name: Nobivac Diluent (item nr. 012015)

Pharmacetutical form: Solvent for parenteral/oral use

Batch number: 82123

Storage conditions: 15-25°C

Expiry: Apr-2012

Quality control: Quality Management Pharmaceuticals, Intervet International bv.
41.3 Preparation of vaccine

415

4.2

4.2.1

Each vial of Equilis RhodE contained 3.7x10° CFU. For this experiment three vials
were reconstituted in 1.4 ml each, pooled and then used to inoculate the chickens
orally with 0.5 ml (=1.32x10° CFU).

Stability: The vaccine was used immediately after preparation and is
stable for at least 3 hours.
Infectivity titre: After the vaccination, a live count was performed to confirm the

infectivity titre. The titre found was 1.01x10%dose

Wild type strain

Strain name: Rhodococcus equi RE1
Pharmaceutical form: Lyophilisate
Batch number: 100909

Storage conditions: =-15°C
Production date; 10 Sep 2009

Expiry date: Not applicable
Transport conditions: Ambient temperature
Quality control: Viable count of 4.60x10° CFU per vial.

Preparation of wild type strain

In total, 17 vials of R. equi strain RE1 were reconstituted in 0.35 ml solvent each and
subsequently pooled and then used to inoculate the chickens orally with 1.0 mi
(=1.31x10° CFU) of reconstituted material.

Stability: The reconstituted material was used immediately after preparation
and is stable for at least 3 hours.
Infectivity titre: After the vaccination, a live count was performed to confirm the

infectivity titre. The titre found was 1.26x10%dose
Test system
Animals

Ten 4-week-old SPF (layer type) chickens were used.

Exp. No.: REV 09.13.017 Date: 14-01-2010
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422

4.3

4.3.1

4.3.2

4.4

441

442

Acclimatisation, husbandry, housing, food and water

The two groups were housed in two different isolators (i.e. B21 and B22) according to
standard procedures. During the experiment the chickens were fed according to standard
procedures. The chickens had access to fresh tap water ad lib.

The acclimatization was 1 week. During the acclimatization period the chickens were daily
observed.

Grouping and dosing
Grouping

The chickens were assigned to two groups of five chickens each. The groups were
housed in different isolators.

Treatment
The chickens were inoculated with either 1.0 ml of strain RE1 or 0.5 ml of strain

RG2837. The inoculates were prepared as described under 4.1. The inoculations were
carried out by a biotechnician.

Treatment scheme
Treatment Observations day 0-21
group Oral dose Clin. Obs / rectal swabs Necropsy
1 1.31x10° CFU strain . .
n=5 RE1 Daily / twice a week Day 21
1.32x10° CFU strain . .
n§5 RG2837 Daily / twice a week Day 21

Experimental procedures and parameters

Rectal swabs

Rectal swabs were sampled at T=0 and then twice a week during three weeks. The swab
samples were resuspended and serially diluted in physiological salt solution, plated on
selective agar and grown at 37°C during 24-72 hours. R. equi was initially identified by the
typical colony morphology and further identified by API/Phoenix according to standard
procedures. At least one isolate from each chicken (if present) was tested in a specific
PCR (see below under 4.4.3) to confirm the identity of vaccine or wild type strain.

Clinical observations

During the study the chickens were daily observed for any abnormalities of general health
and/or behavior . The results were recorded. The following scoring systems were used :
Systemic reaction scores : O=normal, 1=less active, 2=slightly depressed, 3=depressed,
4=severely depressed.

Diarhea scores : O=normal, 1=mild diarrhea, 2=moderate diarrhea, 3=severe diarrhea .

Exp. No.: REV 09.13.017 Date: 14-01-2010




* KOPIE *

Release no. : 10R/0012 Page 7

443

444

PCR

The identity of the vaccine strain AipdABipdAB2 genotype was confirmed by a
quantitative PCR using a real time PCR detection system. PCR amplification was
performed on colony material. The PCR mixture contained 20U/ml DNA polymerase
(HT Biotechnology Ltd, Cambridge, UK), 1x Icycler buffer (100mM Tris-HCI and 500
mM KCI, pH 8.5), 0.2 mM dNTP’s (HT Biotechnology, Ltd, Cambridge, UK), 4 mM
MgCl;, 200 nM primers and 100 nM probes.

Primers 5626-0OL1-3159, -3158 and -3128 and probes 5626-0OLI-3130 (TXR) and 5626-
OLI-3160 (FAM) from the Intervet oligo collection were used for the jpdAB Q-PCR.
Primers 5626-0L[-3131, -3165 and -3166 and probes 5626-0OLI-3134 (FAM) and 5626-
OLI-3135 (TXR) from the Intervet oligo collection were used for the ipdAB2 Q-PCR.
The PCR program is composed of a 5 minutes denaturation step at 95°C and 50 cycles
of 10 seconds at 95°C, 15 seconds at 55°C and 30 seconds at 72°C. Data collection
was performed at 72°C. A wild type strain (e.g. strain RE1) will be positive with the
FAM probe 5626-OLI-3160 and TexasRed probes 5626-OLI-3130 and -3135). An
indABipdAB2 mutant will only be positive with the FAM probes 5626-OL1-3160 and -3134.

Post mortem examination and bacteriology

On day 21 post-challenge the chickens were sedated by a CO,/O,,mixture, bled, and
subsequently killed by cervical dislocation. A complete post-mortem examination was
performed on all animals with special attention to the lungs and gut with associated lymph
nodes. Post-mortem findings were recorded on a dissection form. In case of
abnormalities, samples for histology were taken as deemed necessary by the pathologist.
Any samples for histological examination were recorded on the dissection form.

Swabs and/or tissue samples were sampled from all other abnormalities during
necropsy and examined bacteriologically. These swabs were streaked on blood agar
and/or on selective agar (in case of gut tissue) and incubated at 37°C for 16-72 hours.
Rhodococcus equi colonies were initially identified by the typical non-hemolytic mucoid
colony morphology, enumerated and expressed as CFU/ml. From each chicken the
identity of at least one isolate (selected at random) if present was confirmed by: Gram
stain, API/Phoenix and/or PCR.

EVALUATION OF RESULTS

All data on local and systemic reactions after the treatments and post-mortem findings
were recorded for each chicken individually. This will give an impression of the
number/percentage and severeness of reactions that might occur after oral ingestion of
Equilis RhodE by chickens in comparison with the wild type parent strain.

STORAGE OF DOCUMENTATION

All records concerning animal experimentation and analytical data will be kept at the
Microbiological Research Department of Intervet International BV, Boxmeer.

Exp. No.: REV 09.13.017 Date: 14-01-2010
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RESULTS AND DISCUSSION

At day 14 post-inoculation one wild type treated bird had a small wound with crust on the
left side of the head. This, most probably (obviously), is not related to the inoculation. At
day 7 after inoculation one vaccine strain treated bird was less active (Table 1). The next
day this bird was normal again and further no clinical abnormalities were observed in
either group during the 3-week observation period. Likewise, during 3 weeks after
inoculation with Equilis RhodE or with the wild type strain RE1, no abnormalities in the
consistency of the faeces were observed (Table 2) and Rhodococcus equi was not re-
isolated from rectal swabs (Table 3). Moreover, during the necropsy no abnormalities of
internal organs were observed (Table 4).

CONCLUSION

From the results it can be concluded that ingestion of Rhodococcus equi wild type
strain RE1 or vaccine strain RG2837 by chickens poses no risk to this species. It does
not cause clinical signs, does not cause an infection in chickens and is not shed into
the environment.

AJ/1B/14-10-2010

Exp. No.: REV 09.13.017 Date: 14-01-2010
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Table 3  Shedding of R. equi after vaccination

chicken tfreatment isolation of R. equi (CFU/swab) from rectal swabs
no. group 0 3 7 10 14 17 21
586 0 0 0 0 0 0 0
587 " 0 0 0 0 0 0 0
588 S‘t":;mtép; ©o o o o0 0 0 0
589 0 0 0 0 0 0 0
590 0 0 0 0 0 0 0
726 0 0 0 0 0 0 0
727 _ | o 0 0 0 0 0 0
728 "a‘ig;;;;a'" o o o0 o0 0 0 0
729 0 0 0 0 0 0 0
730 0 0 0 0 0 0 0

Exp. No.: REV 09.13.017

Date: 14-01-2010
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Table 4 Macroscopical findings at necropsy

treatment | chicken tissue/organ macroscopical findings re-isolation
group no.
586 nad - -
wild type 087 nad - -
strain RE1 |—288 nad - -
589 nad - -
590 nad - -
726 nad - -
vaccine strain 727 nad - -
RG2837 728 nad - -
729 nad - -
730 nad . -

nad= no abnormalities detected

Exp. No.: REV 09.13.017 Date: 14-01-2010
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SUMMARY

The objective of this experiment was to investigate the safety of Equilis RhodE vaccine (vaccine strain
RG2837) in rats after oral administration.

Two groups of five rats each were orally treated with 1.3x10° CFU of either Rhodococcus equi
strain RG2837 or with the wild type parent strain RE1. At T=0 and then twice weekly during three
weeks rectal swabs were sampled and examined for re-isolation of Rhodococcus equi on selective
agar. In addition the rats were daily observed for general health and/or clinical abnormalities. At T=
3 weeks after vaccination, the rats were killed and a full necropsy was performed.

During 3 weeks after inoculation no systemic reactions were observed in either group. Likewise,
during 3 weeks after inoculation with Equilis RhodE or with the wildtype strain RE1, no abnormalities
in the consistency of the faeces were observed and Rhodococcus equi was not re-isolated from rectal
swabs. Moreover, during the necropsy no abnormalities of internal organs were observed.

From the results it can be concluded that ingestion of Rhodococcus equi wild type strain RE1 or
vaccine strain RG2837 by rats poses no risk to this species. It does not cause clinical signs, does
not cause an infection and is not shed into the environment after oral administration to rats.

Exp. No.: REV 09.13.016 Date: 14-1-2010
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4.1

411

INTRODUCTION

The objective of this experiment was to investigate the safety of Equilis RhodE vaccine in
rats after oral administration.

EXPERIMENTAL DESIGN

Two groups of five rats each were orally treated either with 1.3x10° CFU of
Rhodococcus equi vaccine strain RG2837 or with the wild type parent strain RE1. At
T=0 and then twice weekly during three weeks rectal swabs were sampled and
examined for re-isolation of Rhodococcus equi on selective agar. In addition the rats
were daily observed for general health and/or clinical abnormalities. At T= 3 weeks
after vaccination, the rats were killed and a full necropsy was performed. In case of any
abnormalities, additional swab and/or tissue samples were taken for bacteriological
and/or histopathological examination.

BIOSAEETY

Working with Rhodococcus equi was carried out using standard safe bacteriological
technigues; the bacterium is a zoonotic (for immunocompromised persons) pathogen of
EC class 2.

Handlings with the mutant strain at the laboratory were carried out under ML-
conditions. Animal experiments with the mutant strain were carried out under

DM-II conditions (project no.: 99-123). All materials were transported from the ML-Il to
the DM-II units or vice versa in closed tubes or closed containers (decontaminated on
the outside), double packed in appropriate DM-1l approved containers. At the end of
the experiment, the cages and isolation rooms were disinfected with formalin and the
animals and waste were disposed of using VAT 4 WIVA (blue) containers.

MATERIALS AND METHODS

Test articles

Vaccine

Product name: Equilis RhodE; R. equi strain RG2837.
Pharmaceutical form: Lyophilisate

Batch number: 16A09

Storage conditions: 2-8 °C
Production date: 2 Feb 2009

Expiry date: Feb 2012 (3 year stability to be confirmed)
Transport conditions: Ambient temperature
Quality control: The vaccine contained 3.7x10E9 CFU per vial. The vaccine was

released according to standard procedures by the Microbiological
R&D Department, Intervet International bv, Boxmeer, The
Netherlands.

Exp. No.: REV 09.13.016 Date: 14-1-2010
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412  Solvent

Product name: Nobivac Diluent (item nr. 012015)

Pharmaceutical form: Solvent for parenteral/oral use

Batch number: 82123

Storage conditions: 15-25°C

Expiry: Apr-2012

Quality control: Quality Management Pharmaceuticals, Intervet International bv.
4.1.3 Preparation of vaccine

414

415

4.2

421

Each vial of Equilis RhodE contained 3.7x10° CFU. For this experiment six vials were
reconstituted in 1.4 ml each, pooled and then used to inoculate the rats orally with 0.5
ml (=1.32x10° CFU).

Stability: The vaccine was used immediately after preparation and is
stable for at least 3 hours.
Infectivity titre: After the vaccination, a live count was performed to confirm the

infectivity titre. The titre found was 0.93x10%/dose

Wild type strain

Strain name: Rhodococcus equi RE1
Pharmaceutical form: Lyophilisate
Batch number: 100909

Storage conditions:  =-15°C
Production date: 10 Sep 2009

Expiry date: Not applicable
Transport conditions: Ambient temperature
Quality control: Viable count of 4.60x10° CFU per vial.

Preparation of wild type strain

In total, 33 vials of R. equi strain RE1 were reconstituted in 0.35 ml solvent each and
subsequently pooled and then used to inoculate the rats orally with 1.0 ml (=1 .31x10°
CFU) of reconstituted material.

Stability: The reconstituted material was used immediately after preparation
and is stable for at least 3 hours.
Infectivity titre: After the vaccination, a live count was performed to confirm the

infectivity titre. The titre found was 1 .48x10%dose.
Test system
Animals

Ten 4-week-old outbred rats were used.

Exp. No.: REV 09.13.016 Date: 14-1-2010
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422

4.3

4.3.1

432

4.4

441

4.4.2

Acclimatisation, husbandry, housing, food and water

The two groups were housed in two different isolation rooms (i.e. 1.19 and 1.20)
according to standard procedures. During the experiment the rats were fed according to
standard procedures. The rats had access to fresh tap water ad lib.

The acclimatization was 1 week. During the acclimatization period the rats were daily
observed.

Grouping and dosing
Grouping

The rats were assigned to two groups of five rats each. The groups were housed in two
different isolation rooms.

Treatment

The rats were inoculated with either 1.0 ml of strain RE1 or 0.5 ml of strain RG2837.
The inoculates were prepared as described under 4.1. The oral inoculations were
carried out by a biotechnician.

Treatment scheme

Treatment Observations day 0-21
group Oral dose Clin. Obs / rectal swabs Necropsy
1 1.31x10° CFU strain . .
n=5 RE1 Daily / twice a week Day 21
1.32x10° CFU strain : .
n§5 RG2837 Daily / twice a week Day 21

Experimental procedures and parameters

Rectal swabs

Rectal swabs were sampled at T=0 and then twice a week during three weeks. The swab
samples were resuspended and serially diluted in physiological salt solution, plated on
selective agar and grown at 37°C during 24-72 hours. R. equi was initially identified by the
typical colony morphology and further identified by API/Phoenix according to standard
procedures. At least one isolate from each rat (if present) was tested in a specific PCR
(see below under 4.4.3) to confirm the identity of vaccine or wild type strain.

Clinical observations

During the study the rats were daily observed for any abnormalities of general health
and/or behavior. The following scoring systems were used :

Systemic reaction scores : 0=normal, 1=less active, 2=slightly depressed, 3=depressed,
4=severely depressed.

Diarhea scores : O=normal, 1=mild diarrhea, 2=moderate diarrhea, 3=severe diarrhea.

Exp. No.: REV 09.13.016 Date: 14-1-2010
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443 PCR
The identity of the vaccine strain AipdABipdAB2 genotype was confirmed by a
quantitative PCR using a real time PCR detection system. PCR amplification was
performed on colony material. The PCR mixture contained 20U/ml DNA polymerase
(HT Biotechnology Ltd, Cambridge, UK), 1x lcycler buffer (100mM Tris-HCI and 500
mM KCI, pH 8.5), 0.2 mM dNTP's (HT Biotechnology, Ltd, Cambridge, UK), 4 mM
MgCl,, 200 nM primers and 100 nM probes.
Primers 5626-0OL1-3159, -3158 and -3128 and probes 5626-0OLI1-3130 (TXR) and 5626-
OL1-3160 (FAM) from the Intervet oligo collection were used for the jpdAB Q-PCR.
Primers 5626-0L1-3131, -3165 and -3166 and probes 5626-OLI-3134 (FAM) and 5626-
OLI-3135 (TXR) from the Intervet oligo collection were used for the ipdAB2 Q-PCR.
The PCR program is composed of a 5 minutes denaturation step at 95°C and 50 cycles
of 10 seconds at 95°C, 15 seconds at 55°C and 30 seconds at 72°C. Data collection
was performed at 72°C. A wild type strain (e.g. strain RE1) will be positive with the
FAM probe 5626-0LI1-3160 and TexasRed probes 5626-0L1-3130 and -3135). An
ipdABipdAB2 mutant will only be positive with the FAM probes 5626-OLI-3160 and -3134.

444 Post mortem examination and bacteriology

On day 21 post-challenge the rats were sedated by isofluraan, bied and subsequently
killed by cervical dislocation. A complete post-mortem examination was performed on all
animals with special attention to the lungs and gut with associated lymph nodes. Post-
mortem findings were recorded on a dissection form. In case of abnormalities, samples
for histology were taken as deemed necessary by the pathologist. Any samples for
histological examination were recorded on the dissection form.

Swabs and/or tissue samples were sampled from all other abnormalities during
necropsy and examined bacteriologically. These swabs were streaked on blood agar
and/or on selective agar (in case of gut tissue) and incubated at 37°C for 16-72 hours.
Rhodococcus equi colonies were initially identified by the typical non-hemolytic mucoid
colony morphology, enumerated and expressed as CFU/ml. From each rat the identity of
at least one isolate (selected at random) if present was confirmed by: Gram stain,
API/Phoenix and/or PCR.

5. EVALUATION OF RESULTS

All data on local and systemic reactions after the treatments and post-mortem findings
were recorded for each rat individually. This will give an impression of the
number/percentage and severeness of reactions that might occur after oral ingestion of
Equilis RhodE by rats in comparison with the wild type parent strain.

6. STORAGE OF DOCUMENTATION

All records concerning animal experimentation and analytical data will be kept at the
Microbiological Research Department of Intervet International BV, Boxmeer.

Exp. No.: REV 09.13.016 Date: 14-1-2010
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7. RESULTS AND DISCUSSION

During 3 weeks after inoculation no systemic reactions were observed in either group
(Table 1). Likewise, during 3 weeks after inoculation with Equilis RhodE or with the wild
type strain RE1, no abnormalities in the consistency of the faeces were observed (Table
2) and Rhodococcus equi was not re-isolated from rectal swabs (Table 3). Moreover,
during the necropsy no abnormalities of internal organs were observed in either group
(Table 4).

8 CONCLUSION
From the results it can be concluded that ingestion of Rhodococcus equi wild type
strain RE1 or vaccine strain RG2837 by rats poses no risk to this species. It does not

cause clinical signs, does not cause an infection in rats and is not shed into the
environment after oral administration to rats.

AJ/1B/14-10-2010

Exp. No.. REV 09.13.016 Date: 14-1-2010
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Table 3  Shedding of R. equi after vaccination

treatment isolation of R. equi (CFU/swab) from rectal swabs (days)
ratno. group 0 3 7 10 14 17 21
1 0 0 0 0 0 0 0
2 o 0 0 0 0 0 0 0
3 | ewanrer | O 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 , _ 0 0 0 0 0 0 0
8 Vacggzeszt;a'" 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0

Exp. No.: REV 09.13.016 Date: 14-01-2010
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Table 4 Macroscopical findings at necropsy

treatment . . L . ,

group rat no. tissue/organ macroscaopical findings re-isolation
1 nad - -
id t 2 nad - -

wild type
strain RE1 3 nad - -
4 nad - -
5 nad - -
6 nad . .
, . 7 nad - .
vaccine strain 3 = : ;
RG2837 n

9 nad - -
10 nad - -

nad= no abnormalities detected

Exp. No.: REV 09.13.016 Date: 14-01-2010




* KOPIE *

Table1 Shedding of R. equi by foals after vaccination as determined by rectal swabs
treatment isolation of R. equi (CFU/100 ul) from rectal swabs of foals at post-vaccination day
foal no group 2 3 6 8 10 13 14 15 16 17 20 22 24 27 28 28 30 31 34
4747 | vaccinated - - - - - - - 104 3F - - - - - nd nd nd nd nd
4761 vaccinated - - - - - 4 2* 148 2° - - - - - nd nd nd nd nd
0001 vaccinated

0360 vaccinated
6448 vaccinated
6386 vaccinated
24286 vaccinated
0003 vaccinated

- vace

- 2° - $125° 40°
- - - Nm -
- - - 14*  15°
- - - 25% -
- - - 2° 20°

- - - nd nd nd nd nd
- 12 - nd nd nd nd nd
- - - nd nd nd nd nd
- - - nd nd nd nd nd
- - 3¢® nd nd nd nd nd

*=gontact animals

nt=not tested; nd= not done

all re-isolations were confirmed as Rhodoco

CC

us equi

a

confirmed as vaccine strain by PCR

b

confirmed as wildtype strain by PCR

:AQ?UQQ\QE? 2000 [Ti-26
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Table 3 Shedding of R. equi by mares after vaccination of foals as determined by rectal swabs
treatment isclation of R. equi from rectal swabs of mares (CFU/100 pl} ) at post-vaccination day
mare No group 0 7 18 20 21 22 23 24 25 28 27 28 28 30 31 32 33 34 35
AT47 vaccinated nt - - - - - - - - - - - nd nd nd nd nd nd nd
4761 vaccinated nt - - - - - - - - - - - nd nd nd nd nd nd nd
0001 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd
0568 contact - nt - - - - - - - - - - - - - - - - -
2692 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd
0002 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd
8968 contact - nt - - - - - - - - - - - - - - - - -
4208 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd
0360 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd
6448 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd
6386 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd
2426 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd
0003 vaccinated - nt - - - - - - - - - - nd nd nd nd nd nd nd

nt=not tested; nd= not done

- = no Rhodococcus equi isolated




* KOPIE *

Table 4 Shedding of R. equi by foals after vaccination as determined by rectal swabs

formulation / animal | |golation of R. equi (CFU/100 i) from rectal swabs at day ... post-vaccination
vaccination scheme no. 26 27 28 29 30 31 32
oral (Pronutrin) 71 - - - - - - -
at day 0and 14 72 - - - - - - -
oral (alginate gel) 73 - - - - - - -
at day 0and 14 74 - - - . - . .
10"° CFU/dose 75 - - - - - - -
Rectal vaccination 76 - - - - - - -
at day 0 and 1 77 - - - - - - -
and day 14 and 15 78 - - - - - - -
Rectal vaccination 79 - - - - - - -
at day O and 1 80 - - - - - - -
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Table 5 Shedding of R. equi by foals after vaccination as determined by rectal swabs

formulation / animal Isolation of R. equi (CFU/100 pif) from rectal swabs of foals at day ... post-vaccination
vaccination scheme no. 18 19 20 21 22 23 24 25 26 27 28
Rectal vaccination 50 - - - - 1 12 1° 1 - - -
at day 0 and 1 51 42 - 198 - 72 a? - - . . -
10" CFU/dose
52 - - - - . - - - 2° - -
Rectal vaccination 47 ) B " B - - - - " - -
at day 0 10 48 - - - - - - - - - B, -
CFU/dose
49 - - - - - - . N - - .
Rectal vaccination 44 ; ¥ - - - - - - 2 - -
atday 0 45 - - - - . 19 - - - - -
10° CEU/dose
46 - . y . - - - . - - -
Rectal vaccination 41 - B b iy - - - - - - -
atday 0 42 - _ . _ - - - - . - .
10° CFU/dose
43 - - - - - . - - - . -

2confirmed as vaccine strain by PCR




* KOPIE *

Table 6: Course of inactivation R.equi strain RG2837 in Tap water (2-8°C)

Incubutio Number of CFU R.equi detected in dilution

ntime jUndilted 107 10° 107 1wt 10° 10°

Odays | 250 | >250 | =250 | =250 | >250 47 11

1 days | =250 | »250 | =250 [ =250 24 7 2

Tdays | >250 | =250 | =250 0 0 0

1 week | =250 =250 14 0 L

2 weeks | =250 0] 0 0

Iweeks | =250 | =250 0 0

4weeks | =250 | =250 0 0

Swecks | »250 | =250 0 0 R g i
8wecks | =250 | >250° 0 0 0 0 0 0 0
13 weeks] 250 | >250° 0 0 0 0 0 0 0
16 weeks| >250° 152 0 0 0 0
20 weeks] 49 61° 0 0 0 st
31 weeks 0 & 0 0 i
39 weeks| 0 0 0 i

Table 7: Course of inactivation R.equi strain RG2837 in Tap water (ambient temperaturc)

Incubatio Number of CFU Requi_detected in dilution
ntime |Undiluted 10" 107 107 10 107 10° 107 10
0days | =250 | >250 | >250 | >250 32 17 2 5 2
Tdays | =250 | =250 | >250 ] 0 0 0 0 0
3days | »250 | =250 17 0 0 0 0 0 0
Lweck | =250 | =250 I 0 | ‘ ] A ;
2 weeks | =250 >250 0 0 i & Sl
Jweeks | =250 | =250 94 0
4weeks | =250 »250 =100 0
Sweeks | >250 | =250 [ =100 0
Sweeks | =250 | =250 | »250° 0 0 0 0 0 0
13 weeks] =250 | =250 | »250° 0 0 0 0 0 0
16 weeks] =250 | =250 | =250 0 0 0 0 0
20 weeks] >250 | =250 | =250 0 0 b
31 weeks| =250 | =250 | >250° 0 i
39 woeks] 173 143° 0
Table 8: Course of inactivation R.equi strain RG2837 in Tap water (37°C)
Incubatio Number of CFUJ R.equi detecled in dilution
ntime |Undiluted, 107! 107 107 10 10 10°¢ 107 10°
Odays | >250 | »250 | »250 | =230 | =250 36 9 4 2
Ldays | =250 | =250 123 0 0 0 0 0 0
3days | =250 | =250 | >250 0 0 0 0 0 0
I week | =250 | 250 | =250 7 R it
2 weeks | 2250 >250 2 5 by
I weeks | =250 »250) =250 0
4 weeks | =250 =250 >250 + i g
Sweeks | »250 | =250 116 2 i 0T
Swecks| 64 =100° | >250 0 0 0 0 0 0
13 weeks| + =250 | =250° 0 0 0 0 0 0
16 weeks]  * =250 133 0 0 0
20 weeks| =250 | =250 55° 0 et
31 weeks] =250 | =250 | =100 k1S s,
39 weeks|  + 116 53° 8

*

evaluation not possible; overgrown with aspecific bacteria
+ overgrown but R.equi could be demonstrated (e.g. after cloning on blood agar plates)

* confirmed as wild type by genotype by PCR; ® confirmed as double mutant by PCR
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Table 9: Course of inactivation R.equi strain RE1 in Tap water (2-8°C)

Incubatio Number of CFU R.equi detected in dilution
ntime |Undiluted 10 10 102 10* 10° 10°¢ 10’ 10
0 days >250 =250 >250 =250 >250 41 16 4 2
1days | =250 =250 =250 >250 37 6 1 0 0
3 days >250 =250 =250 0 0 0 0 0 0
1 week | =250 =>250 8 i ]
2weeks | >250 0 0
I weeks | =250 =100 0
4 weeks | >250 =250 0
Sweeks | >250 >250 0
Sweeks | >250 | =250° 0
13 weeks] =250 | =250 0
16 weeks] 250" 107 0
20 weeks] =250 35° 0
31 weeks] 10° 2 0
39 weeks 0 1 0
Table 10: Course of inactivation R.equi strain RE1 in Tap water (ambient temperature)
Incubatio Number of CFU R.equi detected in dilution
n time_{Undiluted) 10! 10” 10°? 10" 10°* 10 107 10"
0 days =250 =250 >25() >250 27 9 0 0 0
1 days =250 =250 >250 0 0 0 0 0 0
3 days >25() >250 19 0 0 0 0 0 0
L week | >250 | >250 2 0 i e ;
2weeks | =250 =250 0 0
3weeks | =250 =250 116 0
4weeks | =250 >250 =250 0
S5weeks | =250 =250 »250 0
§weeks | =250 =250 >250" 0
13 weeksf >250 =250 >250" 0
16 weeks) =250 >250 >250° 0
20 weeks] =250 >250) »>250* 0
31 weeks] 50 80 >250° 0
39 weeks| =250 33 165" 0
‘Table 11: Course of inactivation R.equi strain RE1 in Tap water (37°C)
Incubatio Number of CFU R egui detected in dilution
ntime |Undiluted 10 107 10° 10" 107 10* 107 10
0 days =250 >250 >250 =250 >250 1
ldays § >250 =250 180 0 0
3days | =250 | =250 | >250 0 0
1 week | >250 >250 >250 0 e
2 weeks | =250 =250 0 0
3 weeks | >250 =250 107 0
4 weeks | >250 >250 55 0
5 weeks | >250 >250 49 0
8 weeks * >250° 51 0
13 weeks * »250 40" 0
16 weeks| >250 >250 62" 0
20 weeks] =250 32 20° 0
31 weeks]  >250 >250 105* 0
39 weeks + 101 70° 0
* evaluation not possible; overgrown with aspecific bacteria
+ overgrown but R.equi could be demonstrated (e.g. after cloning on blood agar plates,

* confirmed as wild type by genotype by PCR; ® confirmed as double mutant by PCR
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Table 12: Course of inactivation R.equi strain RG2837 in Pond water (2-8°C)

Incubation Number of CFU Requi detected in dilution
time  |Undiluted 10" 1072 10° 10 10°* 10° 10”7

Odays | 250 | »250 | =250 | =250 | =250 52 9 5

Tdays | 250 | =250 | =250 | =250 | =250 64 6 3

3days | >250 | >250 | »250 | =250 28 6 2 1

Tweek | =250 | »250 | =250 | >250 12 3 2 ]

2 weeks | 250 | =250 | =250 0 0 0 0 0

Tweeks | =250 | =250 | =250 43 T B e e

4 weeks | =250 | =250 | =250 20 RN TN 1

5weeks | =250 =250 =100 10 0 B L
8weeks | »250 | »250 | =250 5 0 0 0 0 0
13 weeks | =250 | >250 166 0 0 0 0 0 0
16 weeks | =250 | =250° 84 0 0 0 0 0
20 weeks | =250 | 32° 20 0 0 [ o
31 weeks 40 10 4 0 G
39 weeks 0 4° 0 0 -

Table 13: Course of inactivation R.equi strain RG2837 in Pond water (ambient temperature)

Incubation Number of CFU Requi_detected in dilution
time  |Undiluted [0 10 1o° 10* 10 10 107 10®
0 days =250 | =250 | »250 | =230 | =250 27 3 3 0
1 days »250 | =»250 | =250 | =250 115 11 5 2 0
Jdays | >250 [ =250 | »250 | =>250 18 1 0 0 0
1week | =250 | =250 | =250 34 1 0 0 0 0
2 weeks =250 =250 =250 0 0 0 0 0 0
Iweeks | =250 | 250 | =250 78 : e i :
4weeks | 250 | =250 | =250 5
5 weeks =250 =250 =250 32
Bweeks | =250 | =250 | >250° 34
13 weeks | =250 | >250 | =100" 8
16 weeks |+ =250 | 60" 30
20 weeks | 20 >250 g1° i
31 weeks 32 79° 4
39 weeks 3 12 85 2°

Tablel4: Course of inactivation R.equi strain RG2837 in Pond water (37°C)

{ncubation Number of CFU Requi detected in dilution
time  |Undiluted 107 107 10° 10" 107 108 10”7 10
0 days =250 =250 =250 =250 =250 40 8 4 1
1 days =25() =250 =250 138 1 1 0 0
3 days »250 =25() =250 87 2 0 0 0
1 week >250 =250 =250 10 0 0] 0 0
2 weeks =250 32 4] 0 0 0 0 0
Jweeks | =250 =100 22 0 5 PR LT
4 weeks =250 =100 32 14 R sy o :
5 weeks | =250 134 25 48 0 b el 4 G
8 weeks 0 0 7 65° 1 0 0 0 0
13 weeks | 250 35° 5 3 0 0
16 weeks + 9 2 0
20weeks | 32° 2 0 0
31 weeks | »250° 0 0 0
39 weeks 10" 0 L '
* evaluation not possible; overgrown with aspecific bacteria
+

* confirmed as wild type by genotype by PCR; ® confirmed as double mutant by PCR

overgrown but R.equi could be demonstrated (e.g. after cloning on blood agar plates)
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Table 15: Course of inactivation R.equi strain RE1 in Pond water (2-8°C)

Incubation Number of CFU R.equi detected in dilution
time  |Undiluted 10" 10 107 10" 10 10° 107 10"
0 days =250 =250 =250 =250 =250 81 12 3 [J
1 days >250 >250 =250 >250 >250) 35 4 3 1
3 days >250 =250 =250 =250 =250 18 2 2 1
1 week =250 =250 >250 =250 15 2 1 1 0
2 weeks =250 >250 =250 0 0 0
3 weeks =250 >250 =250 49
4 weeks >250 =250 >250 14
5 weeks | 250 =250 >100 9
8weeks | >250° | >250° | 81 4
13 weeks | =250 =230 57 0
16 wecks | =250 250 27° 0
20 weeks | =250 130" 6 0
31 wecks 75 35" 1 0
39 weeks 4 15" 1 0

Table 16: Course of inactivation R.egui strain RE1 in Pond water (ambient temperature)

Incubation Number of CFU R.equi detected in dilution
time {Undiluted 10" 107 107 10 107 10° 107 10"
0 days >250 »250 >250 =250 =250 47 9 4 0
I days >250 >250 >250 >250 127 20 3 2 3
3 days >250 =250 >250 =250 22 2 0 0 0
1 week >250 =250 >250 99 13 1 0 0 0
0 0 0

2 weeks >250 =250 >250 0 0 0
3 weeks =250 >250 =250 19 i
4 weeks >250 250 =250 167
5 weeks >250 >250 >250 >250
8 weeks >250 =250 >250 71
13 weeks | =250 =250 >25() 57"

16 weeks * >250 >250 49
20 weeks + 21* =250 4
31 weeks 0 8 110 29"
39 weeks 0 12 123 19

Table 17; Course of inactivation R.equi strain RE1 in Pond water (37°C)

Incubation Number of CFU R.equi detected in ditution
time |Undiluted) 107 10? 107 10" 10" 10 107 10"
0 days >250 >250 =250 >250 >250 55 6 1 1
1 days »250 =250 =250 =250 ) 9 26 9 8
3 days >25() =25() >250 38 1 1 2 3 61
1 week >250 >250 >250) 17 [¢] 1 | 2 10
2 weeks >250 69 0 0 0 0 0 0 0
3 weeks =250 =100 51 26 { 1
4 weeks =250 =250 26 41
5 weeks >250 44 43 15 i
8 weeks * * 15" 22° 0 0 0 0
13 weeks + * 0 3" 0 | 0 0 0
16 weeks + 0 0 0
20 weeks | >250° 0 .
31 weeks | =250" 0
39 weeks | >250° 0

-

evaluation not possible; overgrown with aspecific bacteria
+ overgrown but R.equi could be demonstrated (e.g. after cloning on blood agar plates)

* confirmed as wild type by genotype by PCR; " confirmed as double mutant by PCR
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Table 18: Course of inactivation R.equi strain RG2837 in Soil (2-8°C)

Number of CFU R.equd detected in dilution

39 weeks +

Incubatio
n time jUndilited 10" 1072 107 10* 10° 10° 107 10
0 days =250 =>25{) =250 >250 =250 31 1 1 1
I days »25() >250 =250 =250 =50 6 2 0
3 days >25() =250 =250 =250 19 6 3 1
1 week =250 =250 =250 =250 20 8 0 0
2 weeks | »250 >250 0 0 0 0 0 0
3 weeks | =250 >250 =100 31 S R Rt B
4 weeks | >250 =250 =100 33 L B
5 weeks | >250 =250 =100 0 ot Lk
8 weeks | =250 >250 100 13 2 0 1 0 0
13 weeks]  + F 18" 0 0 0 0 0 0
16 weeks] -+ + +° 0 0 0 0 0 0
20 weeks]  * * + + * iy R
31 weeks * + * * * ‘
39 weeks * * * + i
Table 19; Course of inactivation R.equi strain RG2837 in Soil (ambient temperature)
Incubatio Number of CFU Requi detected in dilution
n time |Undiluted 10" 10 107 10 107 10° 10”7 10°*
0 days =250 »250 =250 >250 =250 28 3 2 1
1 days =250 =250 =250 =50 26 7 2 0 0
3 days >250 =250 =250 >50 =50 =3() 5 1 0
1week | =250 »25() =250 =50 17 3 0 0
2 weeks | =250 0 0 0 0 0 0 0] 0
3 weeks =250 + + + N SN L L B
4 weeks | =250 >25(0) >100 + i
5 weeks | =250 =250 =100 0
8 wecks v >100° 50 25 0
13weeks] + + +" =50 0
16 weeks * + i + 0
20 weeks] ¥ + + ¥ +
31 weeks| ok + * 0 0
* ®

Table 20: Course of inactivation R.equi strain RG2837 in Soil (37°C)

Incubatio Number of CFU R.equi delected in dilution
n time |Undituted] 10" 10° 10° 10 107 10 107 10*
() days =250 =250 =250 =250 >250 33 4 I 2
1 days =250 =250 >250 =250 =50 9 0 0 0
3 days >250 =250 =250 >250 =50 11 9 1 1
1 week =250 =250 =250 =250 45 8 7 10 4

2 weeks 0 0 [¢] 0 0 0 0 0 0

3 weeks * 1 0 0 s S ¥ s PR

4 weeks * * * *

5 weeks * * * *

8 weeks r »250° + + 16 0 0

13 weeks + + 0 0 0 0 0

16 weeks ? * 0 0 0 0 0

20 weeks] nd * * * 0 o .

31 weeks * * * * 0

39 weeks * * * * i

*

evaluation not possible; overgrown with aspecific bacteria

+ overgrown but R.equi could be demonstrated (e.g. after cloning on blood agar plates)

* confirmed as wild type by genotype by PCR, b confirmed as double mutant by PCR
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‘Table 21; Course of inactivation R.equi strain RE1 in Soil (2-8°C)

Incubatio Number of CFU R.equi detected in dilution
ntime |Undilutedd 107! 10 107 10* 19° 10 10”7 10
0 days »250 >250 >250 >250 >250 16 5 1 1
1 days =250 =250 *250 >250 >50 8 1 Q 0
3 days =250 >250 =250 >250 >50 0 3 1 0
1 week >250 =250 >250) >50 32 8 1 3 0
2 weeks | >250 =250 0 [{] 0 0 0 0 0
Jweeks| =250 >250 >100 2 i A i
4 weeks | >250 >250 =100 4
5 weeks | =250 =250 >100 1
8 weeks * =250 50° +
13 weeks]  + + 27 5
16 weeks + + 6" 0
20 weeks|  >250 +* + 0
31 weeks]  +* + + +
39 weeks]  +° - * +

Table 22: Course of inactivation R.equi strain RE1 in Soil (ambient temperature)

Tncubatio Number of CFU R.equi detected in dilution
ntime |Undiluted] 107! 1972 10° 10" 10" 10° 107 10"
0 days >250 =250 >250 >250 >250 19 11 1 0
1 days =250 =250 =250 >250 =50 >20 1 0 0
3 days >250 =250 >250 >250 =50 13 6 5 0
1 week >250 >250 >250 >250 >50 16 1 2 0

2 weeks | =250 >250 0 0 0 0 0 0 0
3 weeks | =250 >250 >100 18 i

4weeks | =250 »250 >100 *

5weeks | >250 >250 =100

8 weeks | »250 »250 50 20 1

13 weeks + + +* 3 0

16 weeks * + + +* 0

20 weeks * 5" 2 0 0

31 weeks] +° * + * 0

39 weeks *? + + * ‘

Table 23: Course of inactivation R.equi strain RE1 in Soil (37°C)

Incubatio Number of CFU R.equi detected in dilution
ntime |Undiluted 107! 10°2 10° 10" 10° 10° 107 10"
0 days >250 =250 »250 >250 =250 22 0 0 0
1 days =250 >250) =250 >250 =50 19 7 3 0
3 days >250 >250 =250 =250 35 3 2 1 0
1 week | =250 =250 =250 =250 54 7 2 5 2
2 weeks 0 27 0 0 1] 0 0 0 0
Iweeks | >250 + + s T
4 weeks | >250 + * * e e
5weeks | =250 * * *
8 weeks | =250 + +" +
13 weeks - - 0 3"
16 weeks * * * 0
20 weeks * * * *
31 weeks + + 0 0
39 weeks * * * *

*

evaluation not possible; overgrown with aspecific bacteria
+  overgrown but R.equi could be demonstrated (e.g. after cloning on blood agar plates)

* confirmed as wild type by genotype by PCR; ® confirmed as double mutant by PCR
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Table 24: Course of inactivation R.equi strains RG2837 and RE1 air dried on petridish (2-8°C)
Incubatio] Growth / No growth
ntime §RG2837] REIL

0 day ++ -+
1 day + +t+
3 days R i+
1 week +4+ +++
2weeks] +++ +++
3 weeks| HH +++
4 weeks ++ ++
5 weeks ++ ++
8 weeks +° +°
13 weceks +P +*
16 weeks - -
20 weeks - -
31 weeks - -
39 weeks| - -

‘T'able 25: Course of inactivation R.equi strains RG2837 and RE1 air dried on petridish (ambient temperature)

Incubatio]Growth / No growth
ntime | RG2837] REI
() day ++ =+

1 day A+ 4ot
3 days +H+ +++
1 week §  +++ it

2 weeks - -

3 weeks -+ H+

4weeks |+ 4+

5weeks | +++

g weeks | +rt° R

13 weeks)  + +

16 weeks - -

20 weeks| +F +*

31 weeks| 4" -

39 weeks] +° +

Table 26: Course of inactivation R.equi strains RG2837 and RE! air dried on petridish (37°C)
Incubatio] Growth / No growth)
ntime § RG2837| RE1
0 day 4+ ek
1 day b+ ++
3 days - +
1 week - -
2 weeks - -
3 weeks - .
4 weeks ND ND
5 weeks ND NID
8 weeks - .
13 weeks - -
16 weeks - -

20 weeks - -
31 weeks - -
39 weeks “ -

* confirmed as wild type by PCR; ® confirmed as double mutant by PCR
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