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Differentials % %IJ s e

«  Viruses JAE
Transmissible gastroenteritis virus (TGEV) &4 B % pisE (TGEV)

«  Porcine circovirus type 2 (PCV2) IR MR8 (PCV2)
- Bacteria 41§

«  Edema disease/post-weaning diarrhea TR /W 4 J S

*  Brachyspira spp. (LY UNES

«  Salmonella IR
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Overview ML

- PCR
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* Sequencing
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* Sample collection
FEACKAR

* Interpretation of results
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Many available tools today
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PCR terminology PCRARE

PCR | = Polymerase Chain Reaction £ ;. PCR
-
Real-time
GPCR | =—p : . :
Polymerase Chain Reaction ) SR
f Reverse Transcription i
RT-PCR | = REE \
Polymerase Chain Reaction | RFEFR AT RSN
- N
GRT-PCR | —p | 9PCR and RT-PCR combined technique i & BPCRE RFERKPCREAEHAR
Example: SARS-CoV-2 (COVID-19) ~Bl: SARS-CoV-2JRE (Hrahfik)
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PCR terminology PCRRE
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Today many amplification techniques have been developed
NS E PR TIF2 9 EOR
e Standard PCR (Gel-based)
PRAEPCR (T b 1)
* Real-time PCR (am
SEEPCR (F74)
*  Loop-mediated isothermal amplification (LAMP)
AP SRS HA (LAMP)
These tests offer potentially rapid and sensitive ways to demonstrate the presence of L.
intracellularis DNA or RNA in samples.
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The gene target commonly used is the 16S ribosomal DNA gene (16S rDNA),
although aspA4 and dnaA have also been used as markers for L. intracellularis.

w2 R AR R 16SIEE A DNAZ K (16S rDNA) it
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Various primer pairs have been used for detection of L. intracellularis. Sl B
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*  One of the first published PCR for detection E - microbiology
of LAW in post and antemortem situations o e ——— -
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formalin-fixed, paraffin-embedded tissues from a =M %2 EEPCR I 2=,
hamster, horse, deer and ostrich using a Lawsonia SoRkEAR. &, fE

intracellularis-specific multiplex PCR assay FI1E 19 0V v BLAR AR
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Abstract

Proliferative cnteritis {PE) is an cnteric discasc that has been reported in a varicty of animals. It
is caused by an obligate intracellular bacterium identified in swine as Lawsonia intracellularis.
The organism can be detected ante-mortem in swine with PE using molecular diagnostic methods
The discase can be diagnused post-tuoniem in all species by gioss caamimation of tissues and
special histologic staining procedures. In this study we extracted total DNA from frozen or
formalin-fixed, paraffin-embedded tissues from cases of pig, hamster, horse, deer and ostrich PE
The samples were subjected (0 2 multiplex PCR reaction using primers specific for a swine isolate
of L. intracellularis. ldentical sized PCR products were detected in samples from all animals with
PE and the specificity of the PCR reaction for L. intracellularis was demonstrated by Southern-
blowing and hybridization using specific probes. These results suggest that the Intracellular
organism of PE in these species are all very closely related to the causative agent of PE in swine,
L. intracellularis. In addition, this multiplex PCR assay can be used to detect the organism in
frozen or archival tissues, lacilitating revospective diagnosis of PE.

Kevwords: Lawsonia intracellularis; Proliferative enteritis: Polymerase chain reaction; Hamster; Horse; Deer:
Osuch
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PCR and interpretation PCR&;H\:é:DE ﬁ@ﬁg i

* Today even pen site lateral flow dipsticks have been esearnrile | Spnaces | Pbled 2 Warch 21 o | KGR R A
developed and are available in selected regions. fv?f}:daz”i:ﬂ;'ritae'ddr:‘:;::g?n‘a’z ::‘;"I;‘I’;’z a”;:’ acellularis & 7436 3 R 5500 17 )2 4
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%D R ;F:{i@_‘l” FE TR B O R R, I amplification assay combined with a lateral flow lﬁé&iiﬁ%’_ = %f)@’i
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PCR and interpretation PCR M H 45 S fif 152

* Sequencing
i Fy
* LAW is difficult to grow and hence pure cultures are difficult to obtain.

RPN 57 AR A LA IR, PRl HE DLSRAS 455 57

MICROBIAL GENOMICS RESEARCH ARTICLE " MICROBIOLOGY
Bengtsson et al, M\ mics 2020:6

XTI PR A THEAT % ik R 20
My, #B—H) 25
BN 57 2% IS o fE = Metagenomic sequencing of clinical samples reveals a single

E ; IS T X widespread clone of Lawsonia intracellularis responsible for
ju%ﬁé%iﬁi @H%AEI/JTBI_I porcine proliferative enteropathy

— ) oren
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* Research groups have only recently used a metagenomic shotgun approach to directly sequence and assemble LAW
genomes from fecal and ileum samples of infected pigs with disease of pigs.
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Sequencing: Host associated clades 7. T FAHIK 53 >C

AICROBIAL GENOMICS RESEARCH ARTICLE RN S0 ToLoGY
Bengtsson et al, Microbiz m .
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Metagenomic sequencing of clinical samples reveals a single
widespread clone of Lawsonia intracellularis responsible for
porcine proliferative enteropathy

Rebecca J. Bengtssor Bryan A. Wee'~, Gonzalo Yebra', Rodrigo Bacigalupe'”, Eleanor Watson®, Roberto M. C. Guedes
Magdalena Jacobson’, Tomasz Stadejek™’, Alan L. Archibald’, J. Ross Fitzgerald'* and Tahar Ait-Ali"*
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Sequencing: Three major subclades sublineages |+ :

Tree scale: 0.00001 +—

Sub-lineage |

P?

E /\ E\E g‘ S[E éj \ i / E[IZ _‘[/S‘IEIﬁ = et il

Sub-lineage Il

Country of origin
[ Japan
Bl us
B Erazi
B Foland ]
] UK
'—| Denmark
Sweden
Xl AR AR AS HEAT 2% DA 21
M B, B—HT 20
AT N 55 R IR o 72
TR Y R TN
R0BIAL GENOMICS RES..F.ARCH ART":.I,-E, " MICROBIOLOGY

et al

nnnnnnnnn e

DATA 3 MICROBIOLOGY

Metagenomic sequencing of clinical samples reveals a single
widespread clone of Lawsonia intracellularis responsible for
porcine proliferative enteropathy
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Sample collection KA+

* Assays are commonly applied to various samples
I g V2 N T S AR
— Fecal samples FEfHFEA

* Fresh or from the floor PCR
T S B MRS AR R AR

* Single pig or combined sample from several pigs

B R AS B2 SR TR SRS
— Rectal swabs B3t  PCR
— Intestinal samples (requires necropsy)

JiErEAR (FHIRD PCR

— Pooigci (‘)ral‘ fluid (requires to have ropes) E%géy - a;%g;’dies PCR
F R AE (FRE 420

— Blood Iy E%;gy i a;;ti{gfdies

— Processing fluid are novel diagnostic specimens consisting of serosanguineous exudate obtained from tissues
after piglets' castration. PFs can be used for some diagnostic tests that would otherwise require a blood

PCR
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The problem with diagnostics...
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* What is the question you are trymg to answer?

%Eﬁ@%&ﬁﬂﬁﬂﬁ/

* How certain do you want to be?

%ﬁﬁgmM@%f?

* What are you going to do with the results?

1/J\ﬂﬁﬁﬂﬁﬁifiﬁ_% EER?

* Type of sample (faeces, OF, tissue... animal, pen)

FEACERAM (M. B 4120 2. J5E0)

* Number of samples
AR

* Tests (PCR vs qPCR)
il (PCRE5qPCRXY L)
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The problem with diagnostics...
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1. Clinical signs: looseness can have many causes

imPRAEIR : A n] BEA 2 M

2.  PM: I need dead pigs and gross PM does not give me definitive
diagnosis without further tests such as histopath and IHC

FUIEHIRL: w5 AU, IUEAL)E BRI IR AR ANRE 12, 7 it
— B I H G B2 A e ARG

3. Serology: tells me past exposure (vaccine and/or field strain) but not the
extent of damage
MFRM: U HOm IRAAR RS L GZ PR/ BTk, H
AR VR IR HFE E

What about subclincal disease?
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PCRs

* Qualitative: yes/no
EETHT: /A
* Quantitative: How much i1s there
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Faecal qPCR is related to performance

iﬁ@%ﬁ%ﬁPCR'—ﬁ riﬁwfﬁ x

Pedersen et al (2011).ESPHM
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Figure 1. Association between Lawsonia infracellularis excretion and average daily gain in 19 days
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Faecal qPCR is related to performance e

FAE ST B BEPCR 5 BB %

Johansen et al (2012). IPVS

Diarrhoea L1 Load/g ADG (gd)
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Why is bacterial load related to ADG?>
ﬁﬁ/ HEBEESADG CEHHME) Hx?

Burrough et al (2015). JSHP 23,4: 204-207
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Sample type options

AR A

* Faeces
L[
* Shedding starts from about 7 dpi
MR LG J5 T R ITUe T
* Shedding 1s intermittent
lF 53 & R a1 )
* Individual
N
* Clinically affected
e R I 4
* Normal looking
A I
* Age?
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Wang et al (2024). Front. Vet. Sci. 11:1324768
EF (2024) . (BHERFRHE) H11%E: 1324768
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Wang et al (2024). Front. Vet. Sci. 11:1324768
EF (2024) . (BHERFEE) F115E: 1324768
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Stege et al (2004). Veterinary Microbiology 104: 197-206 [PJ$
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Sample type options
FEA RT3 7

e Faeces
F5 g
e Individual
FAR
 Pooled
X
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Pedersen et al (2014). J. Vet. Diagn. Inv. Vol. 26(3) 342345

PedersenZ (2014) .

«%Ew"ﬂﬁ SEEAE) £265538: 342-3450

Individual testing Pooled testing
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+ve herds PHE3ERE
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Sample type options
PRI 7

* Faeces
ELs
e Individual
7
e Pooled individual
R
* Pen

R
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Pedersen et al. (2015) Prev Vet Med 120: 313-320
Pedersenss (2015) (TBTHES) $£120%: 313-320

Weaner diarrhoea
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Pedersen et al. (2015) Prev Vet Med 120: 313-320
Pedersenss (2015) (TBTHES) $£120%: 313-320

Lab pool Sock sample
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Sample type options
PRI 7

o ljéleces
e (7]
. IinVidual
AL
. Chmcal % affected
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Normal looking
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Jansen and Gomez-Duran (2021). ESPHM

Farms with below average performance
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