Avian Mycoplasma Situation in
Egypt

Hany Ellakany
Poultry Diseases Dept.
Faculty of Veterinary Medicine,
Damanhour University

Egypt



Incidence of MG
by PCR Iin 49 commercial chicken flocks

Aim
(1) To study the incidence of MG in broiler, layer and breeder flocks
in 3 Egyptian governorates

(2) To differentiate between F vaccine and MG field strains using
Restriction Fragment Length Polymorphism RFLP of pvpA gene

Method
1- Semi nested PCR
Two amplifications were performed on two steps;
amplification of pvpA gene
then amplification of C-terminus-encoding region of the same gene
2- RFLP assay of pvpA gene C-terminas encoding region




Semi nested PCR
Amplification of the pvpA C-terminus-encoding
region

Initial primers were designed from the pvpA gene of R strain
Boguslavsky et al., 2000

Primer 1 (pvpA1lF), located at nucleotide positions 415 to
437 (5'GCC AMT CCA ACT CAA CAA GCT GA3EER

Primer 2 (pvpA2R), located at nucleotide positions 1059 to
1081 (5'GGA CGT SGT CCT GGC TGG TTA GC3

Primer 3 (pvpA3F) located at nucleotide positions 583 to 604 (5'GGT

AGT CCT AAG TTA TTA GGT C3')
AccuOligo®, BION




MF23456789101112131415161718192021 222324252627 28293031 32

The PCR positive band ranged

betwee n 3 50-4 10 b p Photo (1): PCR of field samples (lanes 2-32); lane M: 100 hp
afte r t h e an am pl ifi [o ati on marker (Fermentas# SM0243), lane F: F strain vaccine.
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Incidence of MG in 49 commercial chicken
flocks by PCR

positives/total

Layer, Breeder,

Broiler Chickens




RFLP was performed with FastDigest® Pvull
enzyme (Fermentas, #FD0634)
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Photo (4): PCR of experimental samples. Lane 1, DNA Marker; lane 2, F vaccine;
Lane 3 & forward, experimental sam ples.,




RFLP data were analyzed by Total Lab. Software Analysis version 1.1
Cluster Analysis was done by PAST version 1
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Photo (3): Computerized analysis for RFLP analysis for C-terminows region of pvpd for 3% positive PCR samples and F waccine,
Lane 1, DMA Ladder (Fermentas 2 SMO 243); Lan 2, F vaccine,




2 MG isolates (no. 9 &
28) were both from one
layer flock, one isolate
obtained at 6 days of

age while the other was
recovered at 25 wks of
age, but they showed
38% relatednes.

L1

"||| ‘H.__r l%ﬁﬂu\ﬁ??'ll‘



Conclusions

a- ldentity among MG isolates ranged
between 38% to up to 90% using RFLP
b- 6 isolates were similar to F vaccine

strain by 90-93%



Experiment
Aim
A-To compare between the pathogenicity and
transmissibility of 3 selected F vaccine like
strains - MG field isolates with that of F-strain
vaccine




* Experimental design

A total number of 220-one-day-old Mg and Ms parent,
male chicks were divided into 6 groups:

220 of one-day-old Groups 1, 2, 3; contained 120
chicks (40 in each, where 20 were infected with 3
individual isolates no. 23, 36 and 37 respectively + 20 x
3 chicks in each group were left in contact to the
infected mates in the same battery section).

Group 4; contained 40 chicks (20 chicks were
vaccinated with single dose of F strain vaccine + 20
chicks were left in contact in the same battery section).

Group 5; included 40 chicks (20 were vaccinated with
double dose of F strain vaccine + 20 chicks were left in
contact in the same battery section).

Group 6; contained 20 chicks kept as non vaccinated,
non infected control group in a separate battery.




Shedding of MG in trachea of experimental chickens by
pooled PCR (humber of positive /total tested samples)

Age
2wks 4 wks
infected with 4/4 3/4 0/4 1/4

isolate 1

Infected with
isolate 2

infected with 0/4 0/4 4/4 2/4
isolate 3

4

(one dose vaccine)

5
(double dose a/4 2/4 a/4 2/4
vaccine)

6 0/4



ELISA Serological Response of Experimental Chickens at 4 & 5 wks PI
4 wks PI 5 wks Pl

Group Infected Contact Infected Contact

infected with isolate 1
(F strain 93% identity)

2 0/7 0/7 0/7 0/7
infected with isolate 2
3 o/7 o/7 0/7 0/7

infected with isolate 3
(F strain 93% identity)

1/7low titer
One dose of F-vaccine ----

1/7 high titer
Double dose of F-vaccine 2/7 low titer

6 0/7 0/7
Non infected, no contact

2/7 0/7
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Conclusion

1-F vaccine like strains of MG when inoculated
experimentally induced mild conjunctivitis and
airsacculitis lesions in infected but not in contact chickens
2-They also were very weak in induction of noticeable
serological response until 5 weeks PI either in infected or
contact

3-They appeared in shedding from the trachea in majority
of experimental chickens after 2 weeks of infection or
contact and still at high rate of shedding up to 4 weeks PI
even in contact

4-This was similar to the behaviour of F vaccine but there
was no pathogenicity of this F vaccine in infected or
contact chickens




MG Antibiotic Sensitivity Pattern




Isolate
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Cipro. Tylosin
0.4 0.025

0.2

0.025

0.2

0.2

0.4 0.4

0.2

0.2

0.2 0.4
0.06 0.04
0.04 0.01

(MICyg))

ug/mil 2005-2008

Linco/spect Tiamuli.

0.05

0.4

0.08
0.01

0.0125

0.05
0.4
0.05
0.05
0.4
0.05
0.05
0.4

0.4
0.002
0.02

Doxy

0.05

0.003
0.006
0.4
0.0125
0.4

0.4
0.4

0.05
0.04
0.05

Enro.  Erythro.
0.0125
0.1
0.05
0.8
0.1
0.8
0.1
0.0125
0.05 0.08
0.04 0.08



(MICq) ug/ml 2010-2012 MG

5ol . . Tiam / . .
es Cipro. Tylosin Chlorotetra Tiamulin Doxy. Enro. Erythro.
1 0.2 - 0.1 0.1 0.05 0.4
p 0.2 - 0.2 0.2 0.2 0.4 0.4
3 0.1 - 0.4 0.8 0.2 0.4
4 0.1 : 0.1 0.1 W 0.8 -
5 0.003 0.012 0.003 0.006 0.05 0.006
6 0.8 : 0.4 0.8 W 0.8 -
7 0.016 - 0.002 0.016 0.002 0.002 -
8 0.003 0.003 0.003 0.003 0.003 0.025
9 0.003 1.6 0.003 0.003 0.05 0.4
10 0.003 0.2 0.003 0.003 0.003 0.2
11 0.003 0.8 0.003 0.05 0.025 0.4 1.6
12 0.8 - 0.4 0.8 0.1 0.2 -
13 0.8 - 0.4 0.8 0.05 0.025 -

14 0.05 0.0125 0.025 0.0125 0.4
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Cipro.

0.4
0.025

0.125

0.125

0.625

0.625
0.8

(MICy)
ug/ml 2014-2015 for MG

Tylosin tilmicosin Islgggtl Norflox Tiamulin

8 2 0.5 2 12.8
32 2 4 1 0.125
4 8 1 16 1

6.25 0.25 2 6.25 1
64 16 4 2 4
2 4 0.5 4 8
32 32 4 4 16
32 32 2 4 2
8 16 2 8 32

Doxy

0.8

0.625

0.625

0.625

Erythro

12.8
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12.5
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64
64



MS
Diagnosis




Detection of MS by PCR from Respiratory Tissues in regional
local flocks during 2013

Noormohammadi et al., (2000) said that the 5-vIhA region
codon is present in the Ms genome as a single copy and does
not change its sequence in clonal populations

Diagrammatic representation of the Ms vIhA gene
(based on Bencina et al., 2001) and the primer locations

Repeats in PRR RIII
1 76 106 164 220 343 400 421 648

5 3
Conserved Region Variable Region

_ -—> <+ <+
Primers  yipAF VIhAR2 VIhAR]

* Primers for PCR (0.025 umole):
VIhAF Forward 5' ATTAGCAGCTAGTGCAGTGGCC 3'
VIhAR1 Reverse 5' CAGCGCTAGTTTTTGTTTTTTGG 3’
VIhAR2 Reverse 5' AGTAACCGATCCGCTTAATGC 3'




MS
positive by PCR

Breeder & Layers Broilers

4 /19 4 /26

21.05% 15.38%




AF314230.1 strain K1%68 VIhA (Slovenia)

KCBIZB16.1 strain NER-12 VIhA (Israel)
KCA32820.1 strain MZ-3VIhA(I5raal)
AJSE0990.1 B31-88 (United Kingdom)
JX060401.2 MSR-MSH VIhA (lran)
i JX960386.2 MSR-20 VIhA (lran)
1008 JXIG0388.2 strain M3R-23 VIhA (lran)

JESE0IRI. Z strain MER-11 VIhA {Iram)
ABS0T389.1 Vha NZMSID-113 [Armenia)
gy MS31
1001t M529

ABS012E0.1 VIhA (Japan)

0.700
—_———

The 3 Egyptian strains of MS were not related to the strains
from neighboring countries (Israel, Iran) but they were
related to Japanese and Armenian and Brazilian ones



Incidence of MS from both respiratory and arthritic
problems In 3 neighboring Egyptian governorates
(January — July 2015)

Type of

positive flocks Age of flock

chickens

Broilers 31 1day — 36 days of age

Layers &

Breeders 3 weeks — 58 weeks
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Lane 1 and 17: 50 bp DNA ladder, lanes
2-5-9-10-11 and 21 positive samples (350-400 bp)

17 18 19 20 amplification of M. synoviae vihA gene.
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PCR - MS
2015

(a) (b)

PCR electrophoresis gel demonstrating M. synoviae vihA gene amplification isolated directly from
synovial fluid. Lane 11, DNA molecular weight ladder (100 bp) in (a) and lane (8) in (b).

Lanes (2,3,4,5,6,7,8,9,10,13,14,16,16,17,18,19,20,21) are positive for M. synoviae in (a) and lanes
(6,7,12 ,13) are positive for M. synoviae in (b). Lanes (1,2,12) are negative for M. synoviae in (a)
and lanes (1,2,3,4,5,9,10,11,14,15, 16) are negative for M. synoviae in (b).



Incidence of MS from both respiratory and arthritic problems in 40
commercial chickens in neighboring Egyptian governorates

(January - July 2015)

Type of L. . :
y_p positive flocks Age of flock Clinical signs & PM
chickens
lday Dead in shell
5/31 CCRD
27 days Avian influenza, Mortality
_ 28 davs Airsaccultis,
Broilers y Mortality
2/5 3/5 32 days
arthritis CCRD SIERE, JE, D
33 days Arthiritis, CCRD

3 weeks Arthiritis, CCRD,

12 weeks Arthiritis, CCRD
3/5 36 weeks Arthiritis, mortality
CCRD,
inflammation of oviduct

58 weeks CCRD

Layers &
Breeders

arthritis 42 weeks
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Comparison of the
partial nucleotide
sequence of v/hA
gene of M. synoviae.

Isolate designation Accession
numbers in
GenBank
EGY2.sqn KT957960
EGY.Ras.resp.1
EGY2.sgn KT957961
EGY.Ras.resp.2
EGY2.sgn KT957962
EGY.Ras.resp.3
EGY2.sgn KT957963
EGY.Ras.resp.4
EGY2.sgn KT957964
EGY.Ras.resp.5
EGY2.sqn KT957965
EGY.Ras.joint.1
EGY2.sgn KT957966
EGY.Ras.joint.2
EGY2.sqn KT957967
EGY.Ras.joint.3
EGY2.sqn KT957968
EGY.Ras.joint.4



Regarding the partial v/IhA gene sequences

All joint samples showed complete similarity in between

There was 92.9% similarity between vaccine MS-H and joint M.
synoviae isolates

There was 89.5% similarity between vaccine MS-H and
respiratory M. synoviae isolates

There was 85.5% similarity between joint M. synoviae isolates
and respiratory M. synoviae isolates




KP316021.1
GU084386.1
GU084387 1
GU084388.1
HQ326479.1
FJ890931.1
AF035624 .1
AY913828.2
@ Ras joint. 4
@ Ras joint.3
® Ras joint.2
@ Ras joint.1
AY913824 .2
HQ682228 .2
KC832809.1
AY913826.2
AF314229 1
KP659463.1
JX855832.1
@ Ras.resp.2

@ Ras.resp.5
@ Ras.resp.1
AY913825.2

AY913823.2

AF464936.1
AF314230.1

AY907705.2
AY907704.2
AY907706.2
AF314228.1

Phylogenetic tree based on the partial sequence of v/hA gene of M. synoviae.
The sequences were obtained from the 9 samples in this study and sequence from
AF464936.1 (MS-H strain) and other sequencing of other strain from gene bank



Deletions and Insertions

There was deletion of 57 nucleotides from respiratory M.
synoviae isolates when compared with joint M. synoviae
isolates

There was an insertion of 18 nucleotides in joint M.
synoviae isolates when compared with vaccine MS-H
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Comparison of the amino acid sequences of the N-terminal region of MSPB proteins
predicted from the 5'-end v/hA sequences of 9 M. synoviae isolates in comparison with MS-

H vaccine




Deletions and Insertions

amino acids of the MSPB sequence

There was deletion of 13 amino acids - NPGTDNSQNPNPG - within
sequence length of MSPB sequence of MS-H, in comparison with
the MSPB of studied respiratory isolates

There was deletion of 7 amino acids - GNPGTPG - within sequence
length of MSPB sequence of MS-H, in comparison with the MSPB of
studied joint isolates

The joint isolates had an insertion of 20 amino acids —
GNPGTPGNPGTDNSQNPNPG - within sequence length when
compared with the MSPB sequence of the respiratory isolates




The melting profile of Ms from The melting profile of Ms from arthirtis
respiratory samples samples

Unknown
Unknown

Wel

Unknown

Unknown UnknCWn
Unknown
Unknown
Unknown

Unknown

The melting profile of all Ms from arthiritis
and respiratory samples

Anolysis Selection/Setp

Well | Well Name | Well Type | Ct{dRa) | Ten Preduct 1 (-R(T))
A2 25 Unknown 037 85.15
B1 3 Unknown 1699 8510
B2 26 Unknown 1934 8460

D1 11 Unknown 16.33 840
EL 12 Unknown 1591 8450

Gl 4 Unknown 1895 840
Al i3 Unknown 1563 7455

a 6 Unknown 1662 7410

c2 31 Unknown 1637 7410
H 15 Unknown 17.10 1340




HRM

Dissociation Curve
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HRM

HRM of amplicons using SYBR green fluorescent
dye of 9 selected MS isolates (5 respiratory and 4
arthritic isolates) showed 2 different HRM ranges

for the isolates:

HRM of MS isolates from arthritic joints ranged
from 73.6-74.6°C while HRM for of MS isolates

from respiratory tissues with inflammatory lesions
ranged from 84.6-85.1°C




