Brucella: Science and Challenges

Steven Olsen, DVM, Ph.D.
National Animal Disease Center
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BIUC JJ‘

HOSt Vaccine
BAIE/LESISERSSSaliiminants Rev1
B S5 SWine (Cattle) none
B dporisE: cattle éf‘]] e) . RB51 or 19
J, Canis: dogs none
- B ovis eep | Rev1

B. nec rrr? e - Wood rat none
Marine Brucella” ng-me mammals none
B. Inoptimata human none
B. microti voles none

Other Brucella  Austria foxes, African bullfrogs
* Zoonotic
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bacteria Intracellular pathogens
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hypersensitivity



NPOPBlYSaccharide structure

o)f erlJl SRt ana*vaccine strains

Brucella abortusfield strains

Brucella abortusstrain 19

Brucella abortusstrain RB51

Lipid A

The O-side chain is the immunodominant antigen
of Brucella for antibody responses
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WBrucella Vaccines

N \/acs]na-'rbn alone will eadicate brucellosis
“WVaecinesiarenvery good at redu Ing transmission and
clinicalldISEa8E; very: poor at preventing
SENOEONVENSION OfF transi ent infection after exposure

- Long-termiprotection related to cell-mediated
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Antibodies relati

Many vaccine Str:
pregnant animals

y unimportant for efficacy
INS can be pathogenic in humans or



gomparing susceptibility to
pruGelld challenge
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B Protection
2cted (# aborted/infected / # challenged)
a
m ion Fetal/Mam. Maternal
i > Infection Infection

Cattle

Bison

=
6 54% (21/46) 54% (21/46) 39% (28/47)*
50 16% (42/50) 12% (44/50) 0% (50/50)




ASsEssment of Vaccine Efficacy by
EXPERIMERtal Challenge

S Standardized method of vaccine evaluation
_(EauiE crull#rue nodel developed in 1940’s

Evaluatesiallfanimals at most susceptible time
~ (pregneant;, endiof second trimester) and
recelving kAewWn infectious dose of virulent
strain

Field efficacy usually higher (not all pregnant,
not all exposed, not all receive infectious dose)
but other factors (nutrition, stress) may
influence efficacy
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ficacy of RB51 as a

=if|
iReOd Vaccine for Cattle

Calli
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tection from abortion
ed (# aborted/ #challenged)

Strain 19 Control

E 2
- 100% (0/20)  100% (0/6)  45% (6/11)
7 months 1009% (0/22) 100% (0/5) 63% (4/11)

5-6 months  92% (2/25)  100% (0/4)  57% (6/14)

10 mo

3 months 87% (2/15)  100% (0/4)  50% (5/10)

Overall 05% (4/82)  100% (0/19) 54% (21/46)




= JCE}C\ of RB51 in Bison
Overall Data

-

Protection
2d (# aborted/infected / # challenged)

¥

Fetal/Mam. Maternal
Infection Infection

1on

p
Control ) 17% (47/56) 11% (50/56) 0% (56/56)
Hand RB5’  65% (28/80)* 53% (38/80)* 11% (66/74)*
Single Ballistic 30 60% (12/30)* 57% (13/30)* 13% (26/30)*
Ballistic Sx 14 65% (5/14)* 43% (8/14) 14% (12/14)

Hydrogel Bal. 19 32% (13/19)* 21% (15/19) 0% (19/19)

* Significantly different (P < 0.05) than Control
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€0lonization Data

og CFU/gm

SM Placentome
\

Ll

Full Term
Cattle (3)  0=( 0+0 0+0 0+0

Bison (7) 1.7+0.4 1.0+04 09+09 25+12
Elk (27) 0.8+0.2 03+02 05+02 1.7+0.6
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ca,g\ of RB51 in Bison

abortion or infection
# aborted/infected / total)

i o
Contrc " 83%(5/6) 100%(6/6) 100%(6/6) 100%(6/6)
Hand RB51 6 67%(2/6) 66%(4/6) 83%(5/6) 83%(5/6)
%(4/7) 57%(4/7) 100%(7/7) 94%(6/7)

Uterine Mammary Maternal*
Infect Infect Infect

Dart RB51
Booster RB51 5 0%(0/5) 40%(2/5) 80%(4/5) 40%(2/5)

*Not mammary samples
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€0lonization Data

0 culture positive/total)

scap SM  Placentome
‘ F N LN

Contro ,.V 7+ 0.4 (5/6) 1.9+ 0.5 (5/6) 7.6+ 0.3 (6/6)

Hand RB51 0.8 (3/6)* 00 (0/6)* 0.7+0.5(2/6) 4.0+1.8(3/6)
Dart RB51 1.2 (47) 0.3+0.3 (1/7)*0.9+ 0.4 (4/7) 4.5+ 1.6 (4/7)
Booster RB51 0.8 + 0.6 (2/5)* 0+ 0 (0/5)* 00 (0/5)* 1.7+1.1 (2/5)*

* (P<0.05) compared to control
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el eiFBrucellosis from the GYA

0s; Jchs'//a Ej_)f tus
olk and cattle

E:)EJ;F.T S: Good vaccine and
, C /r‘ dgENC Gaitﬁ‘ Moderately
- effective vaccine for bison; No vaccine
currently for elk; Delivery issues

Would need to combine vaccination
with test and removal



iolghsionsNatural Immunity”

Wntracellular environment and

MMURBIGEIC responses to Lrucella

B colrrlo|2C

4 Miany: rv*,LJr dancies and feed-back loops

- Br
stealthy

I don't believe a single gene of the host
regulates susceptibility/resistance

€/la a excellent pathogen and
o
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gihelghts oniSeropositives
)

ASYAWa Y L0 determine if “exposed” or
acted > i

o W rexeVallating new technology for
detectinginiec |@1h.’5ut high risk approach
(Aperio)
How seropositives are handled should be
based on control program objectives

Contribution to herd immunity can be
argued both pro and con
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PppoRNIties and Constraints for
DEVEIOPMERETOI New Vaccine

JJ ENEESHN Deve Ioplng a New Vaccine
=SeW hanging fruit” has been picked
- [aboratory. animal models do not
replicate responses in natural hosts

- Cost

Solve problems, not just study Brucella




OpPpPEIRIESTOr New Vaccines
Naneparticles b
“IDNAVaEcGines
_n Rscorrujruﬁn y hich “stealthiness”

)
as beenrdiminis
B 3

~ New Ac JJVr ts
- Need good S lentists/laboratories to
collaborate as possible



§ih (e O"rh@ #Related Research

_ISEGUENCINGRE JJJJrJ Crﬁr ome with Texas
A\LgJ\J ISJ ,mJ Jniv. of Maryland

""" tomics studies

XPIOKI! U Frr ug@énluty of a

Nanoparticle Vaccine

Evaluating effect of synthetic adjuvants on
immune responses by bison and elk

Collaboration with University of Wyoming
scientists on efficacy of adult Vx in 2014



-~

SOl F u@ughts

W AECINES and)/ oK DeJ]\ program may

Have toMe engineered by species

~ Addréssing Sel “c" Agent concerns must
be based on sci and facts

" Development of new vaccines is a

challenge but new technology may help

Developing vaccine that prevents
seroconversion will be very hard




