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E. rhusiopathiae is a gram-positive bacteria that is pathogenic to over 50 species of
vertebrate and invertebrate animals including swine, sheep, lambs, cattle, ducks, turkeys, and
humans. H. parasuis is a gram-negative bacteria that is pathogenic to many animals, most notably
swine. Vaccines against E. rhusiopathiae and H. parasuis are typically separate and consist of
multiple doses given over the life span of an animal in order to confer effective immunity against
E. rhusiopathiae and H. parasuis. There currently exists a vaccine against H. parasuis which can
be administered in a single dose but a separate vaccination against E. rhusiopathiae must still be
given. Asis well known in the art, problems with vaccines that require more than one dose include
the time and expense needed to track which animals have received first and/or second or subsequent
doses, to track when the first dose was given, to do the actual vaccination, the increased size of the
animals between first and subsequent doses, the increased risk of injury to the animal and to the
person giving the subsequent doses of vaccine, and the expense associated with providing multiple

doses.
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preferably at least about six months or at least about 162 days. Preferably, the combination vaccine
can also be given as a single dose.

The E. rhusiopathiae vaccine includes a bacterial component of inactivated E. rhusiopathiae
bacteria and a suitable adjuvant. The adjuvant can be selected based on the method of
administration and may include mineral oil-based adjuvants such as Freund’s complete and
incomplete adjuvant, Montanide incomplete Seppic adjuvant such as ISA, oil in water emulsion
adjuvants such as the Ribi adjuvant system, syntax adjuvant formulation containing muramyl
dipeptide, or aluminum salt adjuvants. Preferably, the adjuvantis a mineral oil-based adjuvant, most
preferably ISA206 (SEPPIC, Paris, France). The composition may also include any one or

combination of pharmaceutically acceptable carriers or excipients including, but not limited to,



2) decreases the risk of devel oping clinical signs of
E. rhusiopathiae and/or H parasuis through a single
wdasmis/afsovacci ne; 3) i nduces an i mMmune responseCT/US2004/036336
agai nstE. rhusi opat hi ae and/ orH. parasuis; and 4)
buffers, REENISE ﬂllﬁerggtpr@sgﬁlaﬁ%s End doNHstl R d8ccHRY¢ /lmikistered to animals
parasul's of [ east about four nonths, nore
susceptilje &f arfedtion totE. Il%imstopallbmﬂ px:bwabiaymmmds,@nprseﬂ anb Ipyefenably pigs,

in any cogg%%ton ?ga%fq%{rﬁgl E:}{Jgsogil 1p1g%&alséc‘l Eé&l&%@%rdﬁg% ymﬁeh node intradermal,

1ntrapen@h@§le§@9ﬁt¥nec¥ul§ eind eBRbiRLbAhMBEL biten&seprefdr &y BRoWhMfRamuscular
as a single dose. The E. rhusiopathi ae vacci ne

(IM) injectien.udbs amowaicf dhe @ose donipbamnsayariag et stuasion depreferably up to about

5 ml, stilghJ 3V§1%? r%blﬁ%s aeg:tgl eIE 'fa s’e n]iosF r%fe%ﬂ{lﬂxwttg n-{lhe

Taaérrtcsmlshé@tEowzﬁm}mmyeJmc);mgmm ViRtiak mbludbﬁﬁﬂattlvated bacterial
adj uvants such as Freund' s conplete and i nconp

compone@éﬁ QfpatE. rivevieribigeand g WS@@S@ ogeihsT wﬂa@lw&abhtadwéw Faeferably,
the adjudagﬁ’s nﬁh%ra -Bi1 p@steﬁr mb JA'%@mFﬁe v E{ﬂe 8adulfiisBrdl to animals

uvant system  syn ax ajuvant forrru
susceptitslontiafeotingby Y dyibpath e phd/deH. pxiraakzwprefuﬂabls'alhatmmals and still more

adj uvant s. Preferabl y, the adjuvant, is a ninera
preferably g% oY A8} STUICHE, MST: ThiIGdIEE a&lynﬁlwﬁemtré@pﬁ%r intra-lymph

node, intF@krsal, 1E{r%ﬁ%neaﬂﬂﬁm§ﬁﬁﬁﬂé'atn'd‘eﬂm'gﬁl\étléillsscgerbﬁchlﬁ%réf’@%bly through

one or nat1on o rimaceutically accepta
intramuscalar i(BV[3 igjectaxnei piﬂenamothcbﬁJdmgpsebuﬂlemdM linjertien is the selected
ilize

a5 AR 55 L 50 B G RS e

most prefét'ﬁﬂ? RbduRbenlt Thi BBEAIRE. Mislopaffiitsin@P@ Rieddh dose should be enough
preferably mammals, and still nore preferably pigs, in

to confer@ffyd@@qm@nﬂmty@g&mﬁ@nﬁ decredspileuigk afdeyepingchinical |resu1t1n g from
E. rhuszolpﬁt%l}z%e imife ltllgrnl afm gt lr{lr%% 1§ Cn}\)lgn&ng gadcmélﬂgﬁ ﬁ]%l?él:]vxg&n ’I%rgferably the amount

of E. rhukszfzmﬂfe, anklgén §RSLd o 8f ©raBohtys i) et brelfdihblﬁ Bes@eh about 0.2 to 3 ml,
i njection. The ampunt of the dose f

I
still moré mt/%eaﬁbdx Befvien abort fi3de ey nb Anqre Psferaly QB‘]“S?C’EJ Abqus Ogfe 38 ml, and
still mor%gfg%eraﬁ’lg |bl)u rq)é GPTRE 951%9 yot%%%%%%ﬂé@%ﬂ% Sadt dos@Bbuld be up
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to 1.5 mlb ?ncotree L}e?érably between about 0.2 to 0.6 ml, and still more preferably about 0.4 ml. In
a different form of measurement, the amount of H. parasuis antigen in each dose should contain at
least 1.5 x 107 cfu/dose, more preferably between about 1.5 x 10° to 1.5 x 10" cfu/dose and still
more preferably about 1.5 x 10° cfu/dose. In a particularly preferred 2 ml dose, approximately 0.6
ml is E. rhusiopathiae antigen, approximately 1.0 ml is the adjuvant and approximately 0.4 ml is
the H. parasuis antigen. Preferably, the bacteria are inactivated by conventional inactivation
techniques and especially conventional formalin inactivation techniques.

Vaccines and compositions of the present invention are generally useful for inducing

immune responses in animals as immune response-stimulating therapeutics or prophylactic vaccines.
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EXAMPLE 1

This example provides data as to the efficacy and duration of immunity against virulent E.

rhusiopathiae following a preferred single dose H. parasuis-E. rhusiopathiae vaccine.



techni ques and especially conventional formalin
i nactivation techniques. Vacci nes and conpositions of
woOherspaessent i nvention are generally useful foPCT/US2004/036336
i nduci ng i mune responses in aninmals as imune
Materialt E3PPRASast i mul ating therapeuticsor prophylactic
vaccines. Preferably, admnistration of the
COIRQFisY Vac ! ' L8P vaccinated with
A R T S0 PSS Ao R N be YR AD vaceinated vi
. ccl nat nimal_in vari LG [
Erympelcfﬁ%%éfé%%r]gg ioﬁ v%cggles wird @Hel ?&%he@ﬁ%(@ylé%ﬁ#% tfid e)?antlpl% fThroughout the

SS . Severi y or ! e onse .
s of D o BT SO B i
Water waggﬁgé@gﬁ%;{b}fbr%g g %@‘é%?sg\%v%ﬁ Boysed %1 éoﬁlﬁbgrp%rﬁgﬁvfﬂ%jggliﬁés%th full o

nd/or H parasuis infectigon, even after osure or

partially @ﬁgqq f&q@sen}%gha\ﬁqahye@matipg,r% sy&p?@enlta& ngta@iﬁghtggpropr?ate for the age
and/ orH. parasuis. In particularly preferred forns,

of the animpl§.-nj st rati on of the conposition or vaccine resultsin
a conpl ete preventionof these clinical signs. Various.
Tewndastironde theetthdie $llcdnhe pigs sem élvééﬁéﬁqﬁh &xgm gpd vaccinated for
I mmune response was induced in an ani mal. For exanpl e,

Pseudorapige VanismdPn desc &iod ithegstedye theopipowetei divided ina ¢ geoupanGhap 1 was
chal l enged with a virulent formof E. rhusiopathiae

composedvd/23rpigs thatresived oan@ndb swravmasculardast ef dé el opivehtrhafiopathiae
clinical signs of infection for a period of tine after

Bacterin witth latmegre. IS Ar20a |(THEPE 9 (B vghrimpéiiogkllofimddttaedic ailmg, StfJosaph, MO) in
i mmune response was i nduced by admi nistration of the

the left n€kngaoddytli. OTheQ. ritAgpdNEiasvantigdn bas imeluralss ayeaahldosd agieaale of 0.6mL
sanple fromthe animal for antibodies to one or nore

volume oAMhaiv@eenti@En. EGraupus itpeditioRgroap v & cdrhpad@d 814 Sigs Bldcheceived no
nmet hods are common in the field and appropriate

treatmen@itt AIPODY, @53V S 54 QHA d s enrafs @fu&nﬁﬁ obihet 419881 ferd Kiell to monitor
in the art. DETAI LED DESCRI PTI ON OF THE PREFERRED

seroconvEVRBRRL VENT.fiBg. fol | owi ng exanples set forth preferred
enbodi ments of the present invention. It is to be

dlﬁﬁ:c{xg g5 8¢ gletegl%glte?]%?ﬁfl tﬁé ﬁ{gﬁ g&%ep’% t6t fp&/ﬁ% hAEGief¥roBYci@intal causes

stration an rer'n shou
prior to day 162) were challenged with a virulent strain of E. rhusiopathiae EL-6P. All of the pigs were

then observed for seven days for general health and the clinical signs of E. rhusiopathiae. On day 7
following the challenge, all of the animals were euthanized and those showing persistent clinical signs
and/or elevated body temperature for 2 consecutive days typical of E. rhusiophatiae as set forth in 9
CFR 113.67 were necropsied. A necropsy was also performed on all of the animals that died during
the trial. Gross lesions were assessed and recorded, and tissues were collected and sent to a laboratory
for bacterial culture.

A summary of the above protocol can be found in Table 1.
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E. rhusiopathiae. E. rhusiopathiae was recovered from 9 of the 13 pigs from Group 2, and 6 of the
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13 pigs from Group 2 died following the challenge. In contrast, 20 of the 21 pigs from Group 1
remained healthy and were protected from the virulent challenge of E. rhusiopathiae 162 days post
vaccination. None of the pigs from Group 1 died following the challenge. There was no E.
rhusiopathiae recovered from the single Group 1 pig that did not remain healthy following

challenge. Table 2 contains morbidity results and analysis while Table 3 contains mortality results.
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# Pigs Died After # Pigs Survived After Total # Pigs
Challenge Challenge
Group 1 0 21 21
Group 2 6 7 13
Chi-Square P-Value

Uncorrected: 11.77 .0006

Mantel-Haenszel: 11.42 .0007

Yates corrected: 8.81 .0029

Vaccinates challenged with virulent E. rhusiopathiae 162 days after vaccination were well
protected when compared to controls. 100% of the non-vaccinated controls developed the disease
and 46 % died following the challenge. By contrast, a single does of the HPE protected 95% of the
challen ged pigs and none of the pigs that received the vaccine died following challenge. The results

of this study confirm the duration of immunity of at least 162 days for the HPE in a single dose

regimen for prevention and control of erysipelas in nursery pigs aged 3 weeks of age or older.
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were provided food sufficient for their size, age and other physical characteristics. Water was

supplied ad libitum.

On day 1 of the example, the pigs were divided into two groups. Group 1 was composed of
23 pigs that received one 2mL intramuscular dose of H. parasuis Bacterin with adjuvant ISA 206
(“HPB”) (Boehringer Ingelheim Vetmidica, Inc., St. Joseph, MO) on day 1. The H. parasuis antigen
was included in each dose at the rate of 1.5 x 10° cfu/dose. Group 2, the control group, was
composed of 13 pigs who received no treatment at all.

On day 132 of the example, 11 pigs from Group 2 and 17 of the pigs from Group 1 were
healthy and suitable for challenge with a virulent strain of H. parasuis. The 8 pigs (6 from Group
1 and 2 from Group 2) that did not receive challenge were unhealthy or had died for reasons
unrelated to vaccination. All of the pigs were then observed for seven days for general health and
the clinical signs of H. parasuis. A necropsy was performed on all of the animals that died during
the trial and tissues were taken for bacterial confirmation of the cause of death when deemed

necessary. On day 7 following the challenge, all of the animals were euthanized and those showing

persistent clinical signs and/or elevated body temperature for 2 consecutive days typical of H.
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parasui s Bacterin with adjuvant | SA 206 ("HPB")
(Boehringer Ingel heimVetmdica, Inc., St. Joseph,
MO)on day . TheH parasuis antigen was included in
each dose at the rate of 1.5 x 10 cfu/dose. G oup 2,

Results andDi&O052! group, was

Clinical signs of H. parasuis infection was shown by 8 of 11 pigs of the control group and

necropsy showed that 7 of the 11 had post mortem lesions typical of H. parasuis. A total of 6
control pigs died after challenge, and 5 of these 6 had gross lesions typical of H. parasuis. Severe
clinical signs resulting in terminal recumbency for two or more days developed in two more pigs.
These pigs also had lesions typical of H. parasuis at necropsy. Of the 8 affected control pigs, 6 were
positive for H. parasuis on bacterial culture. The 3 remaining pigs did not show any signs of disease
due to H. parasuis.

In contrast, 16 of the 17 pigs from Group 1 were protected from the virulent challenge of H.
parasuis 132 days post vaccination. One of the pigs from Group 1 died following the challenge.

There was no H. parasuis recovered from the single Group 1 pig who died following challenge,
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aSSESSed and Tecorded, and 1TssSues were cot rected—and
sent—to—a—taborgtory—for—bactert+a——cutpt-ture—A—summary
of the above prdtocol ddmi-Bgareund i n|Tabl e 4.P-Nahiee 4
Day._ event I Pi gy random Zed and assi grjed t o0 groups.
Uncorregtflip 1 pi gs redei ved HPB 135081 Group 2 {received -
n-vacci nated dontrol tr nt. 130-139 Daily
Mantel-ﬁ& BP%FAti on and body tenp ure 2 days before 0003
e e 2nd 7 [dovs postgqiel enge 152 P 05 g
CITTAAT pngcu ALY II L) Hul Ao UT O. [ e pw ) _iru Ul CTr1T ATl . Icoul vt o
and Di scussi on:
Table 6 - Mortality
# Pigs Died After # Pigs Survived After Total # Pigs
Challenge Challenge
Group 1 1 16 17
Group 2 6 5 11
Chi-Square P-Value
Uncorrected: 8.43 .0037
Mantel-Haenszel: 8.13 .0043
Yates corrected: 6.04 .0139

Vaccinates challenged with virulent H. parasuis 132 days after vaccination were well
protected when compared to controls. 73% of the non-vaccinated controls developed the disease
and 55% died following the challenge. By comparison, a single dose of the HPB protected 94% of

the challenged pigs. The vaccinates also experienced statistically significant lower mortality than
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H. parasui s at necropsyﬁggmg affected contr ol
pigs, 6 were positive : asui s on bacteri al
ulture. The 3 remai ning pigs did not show any signsof
Tﬁﬁssﬁ‘é‘&g)éﬂed describes 2 peaf method of penasiag vaa@ngfn adgerdpmce with the
.pigs fromGoup 1 were protected fromthe virul ent
present 11peEfPRNge of H. parasuis 2 days post vaccination. One
of the pigs fromGoup 1 died follow ng the challenge.
There was no H parasuis recovered fromthe single
Goup 1 pig who died foll ow ng chal |l enge, however, it

Material dant] Mas@dpost nortem | esi ons consistent with the
occurrence of the disease. Table 5 contains norbidity

ThesothpssiteRtoraR@ LY HHhusiophhint -1 ¥ st g
resul%s.lt Tabl e Sy& Nggﬁllgﬁtéﬁréﬁugﬁﬁ%?%@c@ EIEH%;&@HS;?E 9 andZ

RS i f u ivel | | i
R Sl o G N

ATCC t eqd: . 0002 | el.; Hae rert3: 19 . 000
a glt%gé B%%rasglgPé%d%és%guméigyA %Z(Ha anlglsf;f?'oJ 626£ respectlvel(g/. 3l“he seed
materials of each are identified by characteristic growth patterns, Gram’s stain reactions and
biochemical tests. The virulence of the seed materials is determined by the ability to kill mice
and/or produce clinical signs in susceptible swine.

The composition of the growth media for E. rhusiopathiae is found in Table 7. The

composition of the growth media for H. parasuis is found in Table 8.
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Mortality # Pigs Died After # Pigs Survived
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non-vacci nated cpntrol s devel cipgttdidne di sease and H5%mount
dired foftowng the chaltenge. By conparison, a singte
VPI Sal{g Selugiont he HPB pr ot ect ed 94% of the chal | enged pi §s.

The vaccli nates a

nced atistically

0, exper
significant |owe iﬁl&chgqlqdl C’l“ﬁhﬁ 1f5€6ntrol s due toH 0.2g
arasui s. The resE i %EE ﬁégggg confirmthe
pl . = Hl dr&fls es ﬁgc for the bPB in 0.2g
a singl e dose regp@ilm PRUSghafaMBh@Rsiaged 3 weeks|of  1.0g
agc Ul UI UCI . L/ZA\IWVITLL. O IIII b} CI\GII}JI C UCDbl I UCD A
preferred net hod| 8dipmdpiaatbogptyacci ne i n accor dance 10.0g
WTHh The present|invention. NAteriars and NMethods: | The
conposi tion of theodum/Gieridpat hi ae- H. parasui s 2.0g
Bacterin i ncl udesRat\R,%{ergs SE-9 andZof a.s 1000.0mL
25 % Dextrose Solution
Dextrose 250.g
RO Water q.s 1000.0mL
Production Seed and
Production Culture Media
Beef Paste 2.0g
Proteose Peptone 3 20.0g
Sodium Phosphate Heptahydrate 8.0g
Bacto Yeast 40.0g
Dextrose 8.167¢g
Tween 80 1.36mL
RO Water q.s 1000.0mL

(note: to prepare the Production Seed and Production Culture Media, the pH should be adjusted to
8.6 by adding 10N NaOH or 5N HCI and it should also be heat sterilized.)
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E . rhusiopat hi ae andH. parasuis, respectively. These

strai ns have been deposited with the ATCC and have
woeers/asd) gned deposit nunbers PTA-6261 and PTBe®282004/036336

respectively. The seed materials of each are

identified by characteripjyiegarowth patterns, Ganis

stain reactions and bi ochem cal tests The vi ruI ence

of—the—sSeedmatgrats s determned—by—the—<abirtityto

ki1l mce and/of produce cli ningeddient gns i n suscepti Bmount
hec DSltlon of the growih nedia for E
5% NAI?#H%‘?‘O?A?H?% 5 found in Table 7. The conpositioh of
Media {he growt h rredl 3] for H. parasuis is found in Tabl g 8.
11Tab|e7|ngreh] Am)ut VPI S ts SJutlon 50
Anhydr ous _Cal ci AR vgnesi bm 8
Sul fate 0.2g Po hos hate Monobasi c 1. Spdi um
___Bkg.a.p_b.g.n_a{agjﬂ E%, Jlﬁli ("hlpnrl de-2. ('h D('l\A‘afg qp log
1000. OnL 25% De(ROJWteﬁSm ut| on Dextrose 256 g RO Mt |0.0mL

2O OO e el
Y. S5 1UUU. UTL I"I Juubll UTI OCCU Olll'u

2M Tris Solution
TRIS (hydroxymethyl) Amino Methane 121.14.¢
RO Water q.s 500.0mL
Production Seed Culture
Media
Tryptic Soy Broth 5.7g
3.6% SAG 730 Antifoam Solution 1.8mL
RO Water 842.2mlL
Heat sterilize and aseptically
add:
Sterile 10X Minimum Essential Medium 95.0mL
Containing Non-Essential Amino Acids
15% Sterile Fresh Yeast Extract Solution 9.6mL
5% NAD Stock Solution 9.6mL
Certified Newborn Bovine Calf Serum 38.0mL
2M Tris Solution 2.2mL

(note: 5% NAD Stock Solution should be filter sterilized through 0.2 micron filter and stored frozen.
2M Tris Solution should be heat sterilized and stored cool.)

The strains of both E. rhusiopathiae and H. parasuis seed cultures should be grown in 500
to 20,000 mL vessels. Their production cultures are grown in 20-1000 L vessels. Master and

Working Seeds of both strains should be stored frozen at < -60°C.
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Production Culture Medi a Beef Paste 2. Qg Proteose

Pept one 3 20. Qg Sodi um Phosphat e Hept ahydrate 8. Qg
w8acaismedmast 40. Og Dextrose 8.167g Tween 80 1. B6WMIUSEYD4/036336

Water g.s 1000.OrL (note: to prepare the Production

t .
ngﬁusa?g aﬁls?é@ﬂék% di)my r%ﬂé%%&f%\l?&l ngedﬂ?l% &r H]'dciﬁ'_%?bﬂ,q}é@ﬁlaster seed is

retumed %:@%'I%@g@ﬁ%%pﬁaa%;ﬁ# R P s o

. ne Di nucl [ Cyst ei ne
culure i B8 et el gt o @go&%é g f%W%;x%ﬁWys g checked for
i Met hane 121. 14. % RO Water qg.s 500. Or_
purity by colony appearance on 5% sheep blood agar cell morphology, and Gram’s stain. An equal

volume of stabilizer is added and dispensed into cryotubes for storage.

To prepare suspensions of H. parasuis for seeding or inoculation, the Master seed is returned
to the liquid phase and is inoculated into Working Seed Culture Media. The culture is then stirred
at 34 - 38°C for 12 to 18 hours. The cultures are then checked for purity by colony appearance on
5% sheep blood agar, cell morphology, and Gram’s stain. An equal volume of stabilizer is added
and dispensed into cryotubes for storage.

To inoculate E. rhusiopathiae, 1-12 mL of Working Seed are inoculated into a glass vessel
containing 500 to 18,000 mL media to prepare Production Seed. Up to 5% (v/v) Production Seed
is inoculated into 15 to 750 L of media in 20 to 1000 L vessels to prepare Production Culture.
Production Cultures are checked for purity by streaking on 5% sheep blood agar, incubating at 34 -
38°C for 24 - 48 hours and observing colony morphology.

To inoculate H. parasuis, 1-10 mL of Working Seed are inoculated into a glass vessel
containing 500 to 18,000 mL media to prepare Production Seed. Up to 7% (v/v) Production Seed
is inoculated into 14 to 750 L of media in 20 to 1000 L vessels to prepare Production Culture.
Production Cultures are checked for purity by streaking on 5% sheep blood agar, supplemented with
NAD streak, incubating at 34 - 38°C for 18 - 24 hours, and observing colony morphology.

For the incubation of E. rhusiopathiae, Seed Cultures are incubated at 34 - 38°C for 6 to 24

hours aerobically. Production Cultures are incubated at 34 - 38°C for 6 to 12 hours aerobically with

14



Production Seed Culture Media Tryptic Soy Broth 5.7g

3.6% SAG 730 Antifoam Solution 1.8nL RO Water 842.2nL
wolkais/igimni | i ze and aseptically add: Sterile 18XI/US2004/036336

M ni mrum Essenti al Medi um 95. OrL Cont ai ni ng

optional N@ftatksS &Fvritiad méﬂﬂ)zfﬁ@n A ird ?aﬂa’g‘bfi’s S &kiah& PR@ston @Qﬁﬁres are incubated
Extract Solution 9.6nL 5% NAD Stock Sol ution 9.

f f
ot 34 3 HA S5 IR, %ﬁ%ﬁ%ﬁ@ hSEkB e wg%omnavrssged
|lte ster I|ze 0.2 mcron filter and sto

1%5 igdhe Eoomthprocipr t%&%ogmﬂedp éS%HPh@H&HM.TZ@@HWcultures
stored cool.) The strains of both E. rhusiopathiae and

are obseryjed paerpsenpically dyring theincubatitnneriad fes eyidengs of AbBOMat growth or signs
20,000 L vessels. Their production cultures are grown

of containnagion.] G medieeis Sedbid piidstoenocutediovd risi grgw Seiadeaak, eating will be
strains should be stored frozen at < -60 C. 13To

observedir SpiptesSats PEIEI ONGet&imifre % MtansARALN. aPufigr 135&%Hﬂ"1%dogy colony
i nocul ation, the Master seed is returned to the |iqui

morphol?%ﬁﬁgS %r&geeé) ﬂl@od’z?gé}aﬁcﬁoﬂ BRGHL @hid A REQoBHI dderv&ESh of sufficient

re
turbidity indicates that the culture is ready for harvest. This will occur between 6 - 12 hours

following inoculation of Production Culture.

For H. parasuis, cultures are observed macroscopically during the incubation period for
evidence of abnormal growth or signs of contamination. Samples are taken to determine direct
counts. Purity is determined by colony morphology on 5% sheep blood agar supplemented with an
NAD streak and/or Gram’s stain. A macroscopic observation of sufficient turbidity and a drop in
pH (<7.0) indicates that a culture is ready for harvest. This will occur between 6 - 12 hours
following inoculation of Production Culture.

For both strains, each Production Culture is sampled for purity testing and percent
transmittance and each Production Culture vessel is prepared for inactivation. For E. rhusiopathiae,
Production Cultures must exhibit typical growth as described, have a percent transmittance of <40%
at 620nm, and be free of any evidence of contamination. For H. parasuis, Production Cultures will
have a microscopic count of >5 x 107 organisms/mL and will be free of any evidence of

contamination.
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culture is then grown statically at 34 - 38 Cfor 6 to
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aerobically with ' ] i
This example demonstrates the assembly of the different vaccine componentsinto a preferred

vaccine in accordance with the present invention.

Materials and Methods:

Vaccine in accordance with the present invention can be made by combining 90,000 mL E.
rhusiopathiae culture (which represents 90,000 mL of E. rhusiopathiae culture at 40%
transmittance), 56,250 mL H. parasuis culture (which represents 56,250 mL of 4 x 10°
organisms/mL H. parasuis culture), 2,250 mL sterile RO water, 150,000 mL ISA 206, and 1,500 mL
sterile 35% sodium bisulfate solution. Sterile 35% sodium bisulfate solution is also used as needed
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l4optional agitation. For the incubation of H

parasui s, Seek and Production Cultures are incubated
wankoBh418988 C for 6 to 18 hours while stirringpanasmotl3e33e

optional sparging with conpressed air. During the
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A macroscopi ¢ observation of sufficient turbidity

dose. indicates that the culture is ready for harvest. This
will occur between 6 - 12 hours follow ng inocul ation
of Production Culture. For H parasuis, cultures are
observed macroscopically during the incubation period
for evidence of abnormal growth or signs of
contami nation. Sanples are taken to determ ne direct
counts. Purity is determ ned by col ony norphol ogy on
5% sheep bl ood agar supplenmented with an NAD streak
and/or Granis stain. A macroscopi c observation of
sufficient turbidity and a drop in pH (<7.0) indicates
that a culture is ready for harvest. This will occur
between 6 - 12 hours foll ow ng inocul ati on of
Production Culture. For both strains, each Production
Culture is sanpled for purity testing and percent
transm ttance and each Production Culture vessel is
prepared for inactivation. ForE. rhusiopathiae,
Production Cultures nmust exhibit typical growh as
descri bed, havea percent transmttanceof <40% at
620nm and be free of any evidence of contam nation.
For H. parasuis, Production Cultures will have a
m croscopi c count of 35 x 7 organisns/nL and wll be
free of any evidence of
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contam nation. 15Both strains are inactivated by the
addi tionof formalinto the Production Culturesup to
wO 200%041890) . I nactivation is performed at 20 - PBBAUSE®A/036336
12 - 72 hours with optional agitation. The inactivated
We clainPr oduct is then stored at 2 to 7 C. Inactivation is
confirmed by standard techni ques. Adjuvant | SA 206 is

adde .65 .\.) .. The inactivated cultures are
Leml %‘%ﬁ&ﬁ’%gﬁ%%#%an on with | SA 206. Sodi um
bi sul fite solution 35% / added to fractions or
arb%@%totflaﬁug?é‘ 13 r&yéve{qr}}aé’}éx ggﬁ‘%‘r‘éﬂ”&’@ﬁ%e. For mal dehyde
solution may be added to fractions or at assenbly of
aryRB e ©of avfigendrasy HeewophibmPoorswémendt i on in conpl et ed
product. The resulting products can then be
arcoheemt.r ated in a sterile closed | oop systemutilizing
a hollow fiber filtration with a 100, 000 nol ecul ar
wei ght cut off or by aseptically decanting settled
culture to provide a concentration up to 2 x 1010
or gafi s [ t 0l ' . rdi,zed. by, . L
e o i of e R R o S PRI B g amieen n
: I s.standardi zed b i rect, cqunt of aqrgapisns. . VPLE
seid compEERIRE B BEOwE e frcliFE e Eihe S BHOR) R Ripane imical signs of
i Qitferent vacci ne conponentsinto a preferred vacci ne
Erysipelofhgufifustongibiae festipn wWeensdmimstered foaranimal susaspiéhle wilsysipelothrix
~and Methods: Vaccine in accordance with the present
Rhusiopaihineeinfactan.can be nmade by conbi ning 90,000 L E
rhusi opat hi ae culture (which represents 90, 000 ni of
rhusi opathiae culture at 40%transmttance), 56,250 nL
H. parasuis culture (which represents 56,250 nL of 4 x

3.109 The composition of claim 2, said effective amount of Erysipelothrix Rhusiopathiae

antigen being up to about 5 ml.

4. The composition of claim 1, said amount of antigen from Haemophilus Parasuis
being an amount effective at reducing the risk of developing clinical signs of Haemophilus Parasuis

infection when administered to an animal susceptible to Haemophilus Parasuis infection.

5. The composition of claim 4, said effective amount of Haemophilus Parasuis antigen

being up to about 5 ml.

6. The composition of claim 4, said effective amount of Haemophilus Parasuis antigen

containing at least 1.5 x 107 cfu/dose.
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organi sns/nmL. H parasuis culture), 2,250 nL sterileR
wat er, 50, 000nL | SA 206, and ,500nL sterile 35% sodi um
woiensiokeve sol ution. Sterile 35% sodi um bi sul f RCE®/US2004/036336
solution is also used as needed 16to neutralize
7. for HRidn S &lBm! 10 sfld %%lcﬁ{trmbi@lgaxﬁ%eﬁ%%hw The
p of the resulting mxture’s adjusfed to 6.2 - 7.2 by
the addition of |1 ON sodi um hydroxi deor 5N hydrochl oric
aci das needed. Such a m xture shoul d provideE.
rhusji opat hi aei n_a concentratiaon equivalento Q.3- 0.9 L
8. of e spagtositionefiflainad. sAgFORPEHER ??%%ée%wa afapglﬂ%%%n fmmune
1.5 x 109H. parasuis organisms in each 2 nL dose. 17\
response aghiastrinfegtiomfroonp pathppemsedesing framrihe sevpasassisting of Haemophilus
antigen from Erysi pel ot hri x Rhusi opat hi ae; an anount
Parasuis, BifysipelotlgmRiusoputidemaphedmisn®amasharsaf. and an adj uvant .
2. The conposition of claim1, said anmount of
Erysi pel ot hri x Rhusi opat hi ae anti genin said
conposition being an anmobunt effective at reducing the
O rout ShgHE B WAPRL AT SLATHRL cEPYR! SRR A ikapelothria
us tible to Erysipel.othrix_.Rhysi hi. i nf ion.
Riusioparl§ic Pt OB A5 1T 6 LRI 5 ST B 0rr SUE L AT UG Sing:
of Erysipelothrix Rhusiopathiae antjgen being up to
an Rt ob Fﬁ’s.lpellf?th’lfﬁgh@ﬁ?%g‘ﬂ{? Ayteedi ad ai m 1, sai d anount
of antigen from Haenophil us Parasui s bei ng an anount
an edjfrest.i ve at reducing the riskof devel oping clinical
si gnsof Haenophil us Parasui s :

10.  The vaccine of claim 9, further comprising an amount of Haemophilus Parasuis

antigen.

11.  The vaccine of claim 9, said amount of Erysipelothrix Rhusiopathiae antigen being

up to about 5 ml.

12.  The vaccine of claim 10, said amount of antigen from Haemophilus Parasuis being
an amount effective at reducing the risk of developing clinical signs of Haemophilus Parasuis

infection.

13.  The vaccine of claim 10, said amount of Haemophilus Parasuis antigen being up to
about 5 ml.
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infection when adm nistered to an animal susceptible
to Haenophilus Parasuis infection. 5. The conposition
wohoasicaigyd, sai d effective anmount of Haenophi | uBCT/US2004/036336
Parasui s antigen being up to about 5 nl. 6. The
14:0NPPid VdcBie O clalid 1M 5aid ftEctRlel £5ddnY Bf %QMB{JHfustPafagig( antigen

Haenophi | us Parasui s anti gen cont ai n|f ngI at 1eas ]
s / : The conposition of claiml1, sai

Contamm% flﬁgsgﬁtsd’ﬁgﬁcﬁé’ﬁésem ner al rrgi | base. . The conposition

of claim, said conposition being effectiveat

i nduci ngan i nmune response agai nst infection froma

at hogen sel ected fromthe group consisting of
1£—lae nofshiaceise phelaisn P ssaidmdjevapthating i xmiRralsiibpsehi ae,

and conbi nations thereof. 9. A vaccine for reducing

the risk of developing clinical signs of

Erysi pel ot hri x Rhusi opathi ae infection after a single

16adm THestat@hé 6N claim 92ad64d Vat'ﬂl:@ﬁié"if_S@luc'i?f?gt e YRE 6f B8velo in%c_:linical signs
conprising: an anount of Erysipelothrix Rhusi ogat I ae

; ' - - ad] j f claim
o s e B R P o ot PP BB on.
antigen. . The vaccine of claim9, said anount of
Erysi pel ot hri x Rhusi opat hi ae antigen being up to about
5 m_ 12. The vaccine of claim 10, said anountof o
17ant iheassinneh damplthstidyagsineasdnang tierigk ah dewedping clinical signs
effective at reducing the risk of devel oping clinical
of Haemoghigd asbsuipiviesphn ferat Rastfoui monthf éalidwing administration.

18. The vaccine of claim 10, said vaccine being effective at inducing an immune
response against infection from a pathogen selected from the group consisting of Haemophilus

Parasuis, Erysipelothrix Rhusiopathiae, and combinations thereof.

19. A method of reducing an animal’s risk of developing clinical signs resulting from
infection by a pathogen selected from the group consisting of Haemophilus Parasuis, Erysipelothrix
Rhusiopathiae, and combinations thereof comprising the step of:

administering a composition to an animal susceptible to Haemophilus Parasuis or
Erysipelothrix Rhusiopathiae infection, said composition comprising an amount of antigen from

Erysipelothrix Rhusiopathiae, an amount of antigen from Haemophilus Parasuis, and an adjuvant.
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1 . The vaccine of claim 10, said anountof Haenophil us
Parasui s antigen being up to about 5 m. 1914. The
woacisi)aesof cl aim 10, said effective anmount of PCT/US2004/036336
Haenophi | us Parasuis antigen containing at least 1.5 x
07 |
2] A TRRR of Phind 18, SORELMREBOR pEp heiBE M an rgpuscular
claim9, said vaccine reducing the rlsk of devel opi ng
clinical signs of Erysipelothrix Rhusiopathiae
infection for at |east four nonths follow ng
adm ni stration. 17. The vaccine of claim 10, said
vacci ne reducing the risk of devel oping clinical signs
2lof HaBliropethpdef dbaimak baid pmpenstof Snysimwlothix Rbagopdtivae antigen being
nonths foll ow ng adm ni stration. 18. The vacci ne of
up to aboutl Jamin 10, sai d vacci ne being effective at inducing an
i mmune response agai nst infection froma pathogen
sel ected fromthe group consisting of Haenophil us
Par asui s, Erysipelothrix Rhusi opat hi ae, and
0
223 nbflféq{slét?{)]cz ﬂf (!1?1 LS e é%}nr?g‘n 1 ﬁn&%ﬁ%ul{t.seﬂclzjr%lsﬂg aﬁt?gen being up to
about 5 ron1|nfection by a pat hogen sel ect ed fron1the gr oup
n]&'onsistingof Haenophi | us Parasui s, Erysipelothrix
Rhusi opat hi ae, and conbi nati ons thereof conprising the
step of: administering a conposition to an ani mal
suscepti bl e to Haenophilus Parasuis or Erysipelothrix
23RhusThepatthodef ¢laifety, isaid, ansantoftBapayiitliio Raconranggergcontaining
an anount of antigen from Erysi pel othrix
at least 1.RRU9Y ofpddie.ae, an anount of antigen from Haenophil us
Parasui s, andan adjuvant. 2020. The nethod of claim
19, said adm nistration step being via an
i ntramnmuscul ar i njection.

injection.

24.  The method of claim 19, said adjuvant having a mineral oil base.

25.  The method of claim 19, said animal's reduction of risk of developing clinical signs

of Haemophilus Parasuis or Erysipelothrix Rhusiopathiae infection lasting for at least 132 days.

26. The method of claim 19, said administering step reducing the animal’s risk of

developing clinical signs from Haemophilus Parasuis and Erysipelothrix Rhusiopathiae infection.

27.  The method of claim 19, further comprising the step of confirming the animal’s
reduction of risk by challenging the animal with a virulent strain of Haemophilus Parasuis or

Erysipelothrix Rhusiopathiae and monitoring said animal for the development of said clinical signs.

21



2 . The nethod of claim19, said anopunt
of Erysi pel ot hri x Rhusi opat hi ae antigen being up to
wahosto4is9 . 22. The nmet hod of claim 19, said agowsk004/036336
of Haenophi | us Parasui s antigen being up to about 5 m.
283. Hge i ' | ; J i
Par asu oo oAk af T spoh . © LREPHDhLR P RGIRRE etonhrix
; A thod .of claim 19, said adjuvant
RmMuwaﬁ%%?ﬂgﬁgo%§§%P%$ﬁ%Hﬁs%:ég: 25. The nethod of claim 19
aid animal's reduction of risk of devel olgti‘Z ng clinical
ACTIYNETIBE HLOMPIRTILDsloPaR £A8UPY grscentiply | Bedwapkilus Parasuis or
. . Rhusi opathi ae infection lasting for at |east 132 days.
Erysipelothgix Riysiopathiesdingsiction.ajaid a@npastio catpirivingt aar dngns bBpntigen from
~ reducing the aninal's risk of devel oping clinica
Erysipelodirgiuswpaihiasanphoim of Beiges tiosn Haehdpylas PaFBLBT ind an adjuvant.
Rhusi opat hi ae i nfection. 27. The nethod of claim 19,
further conprising the step of confirmng the animal's
reduction of risk by challenging the animal with a
Vi r ' £ e hj - asul s or . :
2L e el i TR MT AT MeR g wig p moromuscutar
inmdkmkaninal for the devel opnentof said clinical signs. 212
". A nethod inducing an i nmune responset o Haenophil us
Par asui sor Erysi pel ot hri x Rhusi opat hi ae i nfection
conprising the step of: adm nistering a conposition to
an ani mal suscepti bl e to Haenophilus Parasuis or
30gr y Jihparethaskafelain 28 sapbarhow of Bfysiptlodnx Riaistbpathiae antigen being
conposition conprising an anount of antigen from
up to abouESysli pel ot hri x Rhusi opat hi ae, an anount of antigen
from Haenophi | us Parasui s, andan adjuvant. 29. The
met hod of claim 28, said adm nistration step being via
an intranuscul ar

31.  The method of claim 28, said amount of Haemophilus Parasuis antigen being up to

about 5 ml.

32. The method of claim 28, said amount of Haemophilus Parasuis antigen containing

at least 1.5 x 107 cfu/dose.
33.  The method of claim 28, said adjuvant having a mineral oil base.

34.  The method of claim 28, said animal’s immune response to Haemophilus Parasuis

or Erysipelothrix Rhusiopathiae infection lasting for at least 4 months.
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injection. 30. The nethod of claim 28, said anount of
Erysi pel ot hri x Rhusi opat hi ae anti gen being up to about

w6 2005/041890he net hod of claim2 , said anbunt PCT/US2004/036336
of Haenophi | us Parasui s antigen being up to about 5 m.

3532. iﬂ@m@&%ﬁ‘ Qﬁl c@«i(imcé@i sqldz%mﬁ@t%@%ﬁ%?rgﬁ&in?%?%&uésponse

Parasui s antigen contalning at
. cfu/dose., 33..Th t.hod, aof ¢l aim 28, .sai d adjuvant

against HG RIS ot ING EPRlu i B iiBtonr L1 am 26,
said animal's immune response to Haenophil us Parasuis
or Erysipel ot hri x Rhusi opathiae infection lasting for
at least 4 nonths. 2235. The nethod of claim 28, said

36admi Hiesmethpd @f stassp 38n duthien gomprisimpniine step of cosfemzngitesgnimal’s
Haenophi | us Parasui s and Erysipel ot hri x Rhusi opat hi ae

immune respfonsd bpohalBging ke BRIMO Wil a @lralef &&hin b8 HRROPhilus Parasuis or
conprising the step of confirmng the animl's imune

Erysipeloflﬁﬁcggﬁéﬁ){?%id‘e%tl|t@s'ﬁ9£g'P&staf?ﬁnﬁ‘ﬂﬁr{é%s hid) a virulent

strain of Haenophilus Parasuis or Erysipelothrix

Rhusi opat hi ae and testing for said i nmune response.
37. A nmethod of preparing a conposition conprising the

steps of: prepari.ng a m xture by conbini ng ap anount
It oo Eregia o PLARRTEE AGPRPPUSO TR ARENRE g SRR Btint  of
antigen from Erysi pel ot hri x Rhusi opat hi ae, and an
PIeRdying A nixtugp &Y spmbsiing i gmewitdf minjigen Bom¥daermipdilne Phoduis, an
of claim 37, said nethod further conprising the stepof
i nacmonat ofrtigérefrom Erysipelothrix Rhusiopathiae, and an adjuvant; and

emulsifying said mixture.

38.  The method of claim 37, said method further comprising the step of inactivating the

source of said antigen from Haemophilus Parasuis and Erysipelothrix Rhusiopathiae.

39.  The method of claim 37, said Haemophilus Parasuis antigen being derived from

strain Z-1517.

40. ‘The method of claim 37, said Erysipelothrix Rhusiopathiae antigen being derived

from strain SE-9.
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source of said antigen from Haenophilus Parasuis and
Erysi pel ot hri x Rhusi opat hi ae. 39. The nethod of claim

WO 2p0osgaisdo Haenophi | us Parasui s antigen bei ng decraseoo4/036336
fromstrain Z- 17. 40. The nethod of claim 37, said

Ery I 139D e ot ey S kiaveddi id
4. fro?r}:lés)t(?llrléglltl(§1H gé&%g?l? The rgt%osg%noft cl a?m 3$a izing s

L T R

. h| | us Parasui s and Erysipel ot hri x Rhusi opat hi ae
Rkuszopathéqzﬁ qmé&ﬁp. 24
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