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Schematic Structure of the Lipoylated Amino Terminus
of Bacterial Lipoproteins

COOH COOH
2 T
=
(2 .
CYS CYS
¢g/s NH, gi i NH
Q , ) O ::I
: :
Mycoplasmal lipoproteins Bacterial lipoproteins
 Diacylated : with the fatty Two ester-linked and a third
acids in ester linkage only amide-bound fatty acid at the
(Rhodopseudomonas viridis); lipid-modified N-terminus

Lack the N-acyl modification
* Triacylated

From S. Rottem, 2002.
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Mycoplamsa/

Ureaplasma Disease DiStI‘ibution
M. mycoides subsp. Contagious bovine Africa
mycoides SC pleuropneumonia, CBPP
v'M. bovis Mastitis, pneumonia, arthritis, Worldwide
otitis, abortion
v'M. canis Pneumonia Europe, N. America
v'M. dispar Pneumonia (calf) Europe, N. America

v'M. alkalescens
v'M. canadense
v'M. bovigenitalium
v'U. diversum

M. lichi
v'"M. bovocculi

M. californicum
M. alvi
M. verecundum

v'M. bovirhinis

Unknown, possibly pneumonia
Mastitis

Mastitis, endometritis, infertility,
Granular vulvitis, endometritis,
semen abnormalities, pneumonia
Mastitis, arthritis

Conjunctivitis

Mastitis, pneumonia
Unknown
Unknown

Probably harmless

Europe, N. America
Europe, N. America
Europe, N. Africa, USA
Worldwide

Australia, Switzerland
Europe, N. America

Europe, USA
Europe, N. America
Europe, N. America

Worldwide
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Mycoplamsa/

Ureaplasma Disease DiStI‘ibution
M. mycoides subsp. Contagious bovine Africa
mycoides SC pleuropneumonia, CBPP
v'M. bovis Mastitis, pneumonia, arthritis, Worldwide
otitis, abortion
v'M. canis Pneumonia Europe, N. America
v'M. dispar Pneumonia (calf) Europe, N. America

v'M. alkalescens
v'M. canadense
v'M. bovigenitalium
v'U. diversum

v'M. lichi
v'"M. bovocculi

M. californicum
M. alvi
M. verecundum

v'M. bovirhinis

Unknown, possibly pneumonia
Mastitis

Mastitis, endometritis, infertility,
Granular vulvitis, endometritis,
semen abnormalities, pneumonia
Mastitis, arthritis

Conjunctivitis

Mastitis, pneumonia
Unknown
Unknown

Probably harmless

Europe, N. America
Europe, N. America
Europe, N. Africa, USA
Worldwide

Australia, Switzerland
Europe, N. America

Europe, USA
Europe, N. America
Europe, N. America

Worldwide




Contagious Bovine Pleuropneumonia (CBPP)

World Organization for Animal Health (OIE)-n 7¢ A nn'wn2a nX¥nm n'7nnn

(Mmm SC) M. mycoides subsp. mycoides SC . DAIA
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Contagious Bovine Pleuropneumonia (CBPP)

,(1995 - n'Tmivon 2 ,1991 — Nud) N'OX ,NPMISRI NMTIX (N'ONAIN'A NXION
(1983-1999 - 7210119 ,1994 1190 ,1990-1993 - n*70'X) NOIN'N

WAHIDOIE®© 2011

D No information
- Never Reported

- Not reported in this pericd -

D Suspected .
Clinical Disease
-G.Di..sease'li'rhir"e"cl‘?ﬁ'aﬁ"e or more-zones .

=
r-'c urrent d'sease event Center for Food Security and Public Health, lowa State University, 2011




Contagious Bovine Pleuropneumonia (CBPP)
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From R. Nicholas et al.,
2008
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CBPP 7w nanai7ino
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"marbled lung " From R. Nzggg'as etal, "marbled lung "
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From R. Nicholas et al.,
2008
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Adverse reaction of T1/44 vaccine
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microbiclogy

Contagious bovine pleuropneumonia (CBPP) caused by vaccine
strain T1/44 of Mycoplasma mycoides subsp. mycoides SC
Rosa-Stells Mbulu®, Georging Tjipura-Zaire *, Rosella Lelli ®, Joachim Frey’,

Paokz Pilo®, Edy M. Vilei®, Felix Mettler®, Robin A J. Nicholas®
(eto J B, Huehschle **
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Mycoplasma bovis




Mycoplasma bovis 1w n"moin ni'wnn

PUY NPYT 277D NPYT

mx Ny Bovine Respiratory
Disease Complex
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Bovine mycoplasma mastitis

From L. Stipkovits, 2008
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Mycoplasma bovigenitalium
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Mycoplasma cynos

NX NP7 DA pTnn U
Canine Infectious Respiratory Diseases (CIRD)-2 2anivn U
D212 027D WWKRN M. cynos -2 NpATN7 MNIF 0'Ya 0wy 0% U

M. cynos -2 NpATN7 ANI' D'Y'AT NI7N] JWimn N7 0'R¥mv 0% U



Mycoplasma canis
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M. cynos
D'TIX 7 NM2am ni?'wo <: M. canis
M. molare

Sialidase (Neuraminidase)

N'7IX'0 N¥NIN 7w AT TN yyan

May M and Brown DR. Vet Microbiol. 2009 137(3-4):380-3.

BerciC RL, et al., Vet Microbiol. 2012. 155(2-4):425-9.
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M. felis N'MIX? 'V 'Nj2
M. ga teae An outbreék of respiratory disease in horses associated with
M. felifaucium Mycoplasma felis infection

/ / J. L. N. Wood, N. Chanter, J. R. Newton, M. H. Burrell, D. Dugdale, H. M. Windsor, G. D. Windsor,
M. feliminutum t cwon, M. H. Burel . Dugdal,H. M. Windsr, 0. D. Wing

M. leocaptivus
M. leopharyngis



Haemotropic mycoplasmas

D'ITN OT 'NN NIZATAY NINO7917'N
Eperythrozoon genus ix Haemobartonella -5 7ava 1ano |79n
(Rickettsiaceae family)

J

Haemobartonella felis = Mycoplasma haemofelis
Candidatus M. haemomonutum
Candidatus M. turicensis

From S. Tasker, 2010 . .
Haemobartonella canis = Mycoplasma haemocanis

Candidatus M. haematoparvum

J

NI'NA TNI'M2A ,N'MIXT? NINNIA
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Haemotropic mycoplasmas
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Pale mucous membranes of an anaemic
cat with acute M haemofelis infection.
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nix'91 :Canine Haemotropic mycoplasmas

USA
M. haemocanis— 0.6% (3/506); Candidatus M. haematoparvum 0.8% (4/506)

Italy, Spain, and Portugal
M. haemocanis 5% (43/850); 'Candidatus M. haematoparvum 4% (34/850); 0.6%
(5/850) — co-infected

The hemoplasma sample prevalence was significantly higher in Portugal (40%) than
in Italy (9.5%) and Spain (2.5%)

Risk factors for infection included: living in kennels, young age, crossbreeding

No association was found with anemia

The Barcelona area of Spain
M. haemocanis 14.3% (26/182); Candidatus M. haematoparvum 0.6% (1/182)

Risk factors for infection included: vector-borne infections (P < 0.001).

No association was found with sex, age, health status, presence of anemia, and breed



nix'91 :Feline Haemotropic mycoplasmas

The Barcelona area of Spain

M. haemofelis 3.7% (7/191); Candidatus M. haemominutum 9.9% (19/191); Candidatus M.
turicensis 0.5% (1/191)

Bangkok, Thailand — client-owned cats

Hemoplasma (M. haemofelis and Candidatus M. haemominutum) — 23% and 34% of blood
samples and flea pools, respectively

Johannesburg, South Africa
M. haemofelis 3.9% (4/102); Candidatus M. haemominutum 21.6% (22/102)

Prince Edward Island, Canada — feral cats
M. haemofelis 3.1% (3/96); Candidatus M. haemominutum 8.4% (8/96)

Dublin, Ireland
M. haemofelis 2.5% (3/116); Candidatus M. haemominutum 12.9% (15/116)
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Mycoplasma Host(s) Disease/s
vM. agalactiae Sheep, goat Mastitis, pneumonia, arthritis, keratoconjunc.
vM. capricolum subsp. Goat, sheep Mastitis, pneumonia, arthritis

capricolum

M. capricolum subsp.

Goat (sheep)

Pleuropneumonia (CPPP)

capripneumoniae

vlM. mycoides subsp. Goat, sheep Mastitis, pneumonia, arthritis, conjunctivitis
mycoides LC

vlM. mycoides subsp. Goat, sheep Mastitis, pneumonia, arthritis, conjunctivitis
mycoides capri

vM. ovipneumoniae Sheep, goat Pneumonia

vM. conjunctivae Sheep, goat Keratoconjunctivitis

M. putrefaciens Goat, sheep Mastitis, arthritis




(Contagious Agalactia, CA) ny7aTn n'07'7aN
OIE (list B)

o1 2y niroikn "MAKePS" namon ix CA-n n7nn

Mastitis (M) Arthritis (A) Keratoconjunctivitis (Ke)

Right udder affected by CA is . .
swollen, warm and tender Septlcaemla (S)

Necrosis and loss of lobular structure From R. Nicholas et al.,
goat infected with M. mycoides subsp. capri 2008



(Contagious Agalactia, CA) ny7aTn n'07'7aN

@agalactiae @ ‘D'

{ M. mycoides subsp. mycoides LC (MmLC)
M. mycoides subsp. mycoides capri (Mmc)
M. capricolum subsp. capricolum (Mcc)

M. putrefaciens (Mp) D'TY ,0'W1D :D'10INN

NNO7917'n 7w nam 1o0n 1 7y nn1a1 no'tva CA -n n7nn
(MA, Mcc, Mmc, M. putrefaciens)
MA p1n xin CA -7 Dhian 0'wada 17!\

M. agalactiae

Nj7'19X2 0'wa>a Mcc 7w Tima oy CA 2v o'niT Dy’ =
D'7T'NN 7w TITA X77 , camelids -2 ixyna Mcc-1 MmLC 711> n'a7a11 =
NINO7917'n — NX NIZ7T ,0'719 NIZ7TA D'7210 NIN7 ,NI797X ,0'7V" =

VI 0'ty 27n2 nrine 0'2ay 7w non 0719 Nzt MmLC v Tima 1 .



:Mycoplasma agalactiae 71w nnipn

(0.2-0.3 pum) |V 771N >
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(Contagious Agalactia, CA) nj7aTn n'07'7aN
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Right udder affected by CA is Right udder affected by CA has
From R. Nicholas et al., swollen, warm and tender atrophied and is no longer

2008 secreting milk
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From R. Nicholas et al.,
2008
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M. mycoides subsp. mycoides capri
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From R. Nicholas et al.,
2008
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M. capricolum subsp. capricolum
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From R. Nicholas et al.,
2008
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Mycoplasma conjunctivae
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Mycoplasma conjunctivae



Mycoplasma conjunctivae
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From R. Nicholas et al.,
2008

Right udder affected by CA has
atrophied and is no longer
secreting milk

Lamb born to ewe affected by CA,
showing lack of coordination

Cheese made from mastitic
milk of ewe subclinically
affected by CA
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Contagious Caprine Pleuropneumonia (CCPP)
M. capricolum subsp. capripneumoniae . DAIA
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Contagious Caprine Pleuropneumonia (CCPP)

JN'OMNAIN'A NAXION

Clinical disease reported

Confirmed by isolation
or suspected

Africa  Chad, Eritrea, Ethiopia, Kenya Algeria, Benin, Burkina Faso, Zaire
Niger, Sudan, Tunisia, Uganda Cameroon, Central African Repubilic,
Egypt, Libya, Mali, Nigeria, Somalia

Asia Nepal, Oman, Turkey, United Afghanistan, Bangladesh, India, Iran,
Arab Emirates, Yemen Iraq, Jordan, Kuwait, Lebanon, Syria,
Saudi Arabia, Pakistan

Europe Turkey

(nirtn 13-2 77 7712 77'NN) Nj7'19X2 NIrTR 40-2 AnnT Nn''77 n'snn >
(nj7n 15.000-n) hninn 10% oy 2006-2 nirixaonn 500 ,j1a >

(o'ry 13.000 1ya91) 2006-2 nitix1onn 300 ,jx1'x2 >



Contagious Caprine Pleuropneumonia (CCPP)
N122 NNINNINAXIZNN 7Y % 0y TIXN NpaT n7nn U

NN IX ,NIFVIPR-NN ,N'OIEN
210N'N — NNavn U

Goat with acute CCPP showing (D'12' 10 YxImn1) nm 2-28 — nrxalparin nr U
head lowered and limbs abducted
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NI?'WO MNX 770 NTA Y'oImy 1y
y'olIn? ni70' nnmni/ix AxI7NN .N'T'o

.N"MO'0O0N NXXIND 770 N T2 ,0'YXd

Kid with severe CCPP probably From R. Nicholas et al.,
as a result of septicemia 2008



Lung of goat with CCPP showing
“port-wine” staining and fibrin

: YWUNXD Nyaa CCPP-n n7nn

N'AI7N0 NN MY IX 7T'NN TTIA
pleuropneumonia 7¥ NnimMn
NN NM712177NIRN NX'NNN 7Y DaNN |I'R

sequestrum-n NYSIN NIXI7 N1 D'YO7

From R. Nicholas et al.,
2008

Sequestrum in lung of goat with
CCPP treated with antibiotics
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M. capricolum subsp.  Goat (sheep) Pleuropneumonia (CPPP)
capripneumoniae

M. dispar Cattle (Calves) Respiratory diseases

M. hyopneumoniae Swine Enzootic pneumonia
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O Direct / Indirect Immunofluorescence (IF)

d Dot-blot/Colony-Immunoblot Analysis

0 Growth Inhibition Test
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»>Rapid slide agglutination (RSA; chicken)




»PCRs (species-specific, universal) . .0 I-“{I"I-’I"Y-‘ D'Jnan

»Real-time PCRs (for example, M. bovis, M. agalactiae)

»PCR-Denaturing Gradient Gel Electrophoresis

16S-rRNA jan 7w V3 itk nnaan
V1'TIA DY TN X 7222 PCR-n mxim nxnin

1234567 1 2 3
L4 -4 1. M. bovis ' 1. M. bovirhinis +
2 2. M. bovoculi s g M. alkalescens
= L 3. M. bovirhinis g -1
S o | 4. M. californicum —— 2. M. bovirhinis
b 4 5. M. canis —— 3. M. alkalescens
|| 6. M. bovigenitalium EwaE
. | 7.M.dispar o




(Awnn) 'mTayn [INAX
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21727 DT "7NI9] NYaIpY NNz 7w naan
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NN a2 M. bovis p1'nn 7w Ut
NMNIVOTNIN'Y NV'YA

From Adegboye et al., 1995

= FISH (fluorescence in situ hybridization)
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Ellmlnat!on Biosecurity
of infection

CONTROL Bacterins
OPTIONS

—|  Antibiotics

L|_v Ing V.V'th — Live vaccines
infection

— Vaccines —
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Mycoplasmastatic

Macrolides
Lincosamides

Tetracyclines Beta-lactams
Chloramphenicols

Pleuromutilins

AN iBiorics

Mycoplasmacidal

Aminoglycosides
Fluoroquinolones

VIrus 1ree
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ITTIAY M. bovis nTY 11 7w niwnn
NaI'mi min Y7an 2005-2007 77qna

(o112 35 1;7121) Tilmicosin-7 o1y 1'n MB a1 7w 47%

U O 0O O

Fluoroquinolones-7 n*1'ny Ixxn1 MB at 7¥ 11%-7 anp

I. Gerchman, S. Levisohn, I. Mikula and I. Lysnyansky. 2009. Vet. Microbiol.
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Genetic Methods for Detection of
Antimicrobial Resistance

d PCR

(] PCR-Restriction Fragment Length Polymorphism (RFLP) assay

] Real-Time PCR assays

 Pyrosequencing

(1 DNA microarray technologies




PHENOTYPIC VERSUS GENOTYPIC METHODS: ADVANTAGES AND
LIMITATIONS

Advantages:

] Genetic assays can be performed directly with clinical specimens
and bypass phenotypic expression, reducing the detection time

) Easy and early interpretation allows early therapeutic predictions
Limitations and pitfalls:
J You can only screen for what you already know

(J Mutations in primer or probe binding sites may preclude PCR amplification,
generating false-negative results
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Disease Causative Main Host Vaccine type
Mycoplamsa
CBPP M. m. mycoides SC Cattle T1/144: live attenuated
(Africa)
CCPP M. c. capripneumoniae Goats Whole cell inactivated by
saponin (Kenya, Ethiopia)
CA M. agalactiae Sheep/goats Formalin-inactivated (EU)
Live attenuated (Turkey)
CA M. agalactiae, Sheep/goats Whole cell inactivated by
M. capricolum alum. hydrox. ad;. (EU)
Calf pneumonia M. bovis Cattle Killed autogenous vac.
(USA, UK)
Enzootic pneum. M. hyopneumoniae Pigs Inactivated vac.

(worldwide)




