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Objectives

% Develop sensitive and specific diagnostic tools

W For first-line or confirmatory diagnosis

% In the ideal: field application

7SL-sRNA detection

Microsphere-based immunoassay (Luminex®)

Purpose
Method Pf? Egldac:ln?ln | nfcrlgr:cl'l:;: ?::;mal Contribute to | Confirmation | Prevalence inl:lni‘:rri:;:lr;? :;?;;‘:I;nor
from infection prior to eragllit(::iaélsn ofcc:;r';gal C;Tu'rr:feeiﬁta'?‘r;; populations post-
infection movement P vaccination
Detection of the agent’

Microsco_pic _ + + i _ _

observation
PCR/
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Detection of immune response

CFT ++ +++ +++ +++ +++ -

IFAT ++ + ++ + ++ -
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ICT + + + + + -
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Origine of positives sera

% Horses expérimentally infected with T. equiperdum OVI
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(Hébert et al., 2018a and 2018b)
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Origine of positives sera

Group A (Untreated)

@ Sampled from the 12 pony mares

@ 36 sera from endemic countries:
- Argentina (n = 34)
-ltaly (n=1)
- Mongolia (n=1)

Group B {Cymelarsan® treatment initiated 36 days p.i.)

Origine of negative sera (+300 )

@ 164 sera collected between 2015 and 2017 in France ¢

@ 99 from an equine piroplasmosis study

@ 13 were positives for other equine diseases

Group C (Cymelarsan® treatment initiated 16 days p.i.)

@ 20 sera were sampled before experimental infection

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit) (Hébert et al., 2018a and 2018b)



b A
W

anses

h
[IA ROSLIN

7SL-sRNA as a potential diagnostic biomarker

@& RNA-sequencing of serum isolated from T. congolense-infected cattle
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Small RNAs

An abondant secreted

small RNA
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Small RNA derived from 7SL gene:
7SL-sRNA (26 nt)

10 20 26

| | |
GGGGGEBTGAT BEEBGCETTHGE GGGGHE T. brucei brucei TREU 927
GGGGGEBTGAT BEECEBTTHGE GGGGHRE T. brucei gambiense DALIT2
GGGGGEBTGAT BEBEGEBTTHGE GGGGHE T. brucei evansi STIB805
GGGGGBEBccc TEBGEBTTHGE GGGGHE T. congolense 1L3000
GGGGGEBEBGGE GEBEBTGTGHGE GGGGHHA T. vivax Y486

Sequence with species-

specific differences

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit)
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7SL-sRNA constitutes a promising target

@& Amplification of the 26 nt by a double step RT-PCR

1- RNA Extraction
TRIzoI™
Chloroform
Isopropanol

Aims: determine whether 7SL-sRNA could
constitute a suitable biomarker for diagnosis

2- Reverse transcription of Trypanozoon infection in equids.

Stem loop RT primer

3- Real Time PCR
TagMan”®

rimer
d b F(everse primer
Labelled probe

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit) (Chiweshe et al, 2019)
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7SL-sRNA
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detection in horses infected by T. equiperdum
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Intravaginal infection

No parasites detected in the blood
No parasites detected in CSF

Cymelarsan® treatment (daily dose: 0.5 mg/kg)

T Intravenous infection
L] Parasites detectedin the blood
Relative number of parasites in CSF

Dexadreson® treatment (daily dose: 2 mg)

Rapid accumulation of 7SL-sRNA in
blood after infection

Trypanocide treatment (Cymelarsan®)
induces a rapid disappearance of the

7SL-sRNA signal

Allow the early detection of parasite

relapse

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit)

(Verney et al, 2020) 7
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Stability of 7SL-sRNA in equine sera
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In brief
W 7SL-sRNA detection: - is sensitive and specific

- has the advantages of indirect detection while being
independent of the direct presence of the parasite

- RNA a target stable over time  storr communicanion

Molecular detection of 7SL-derived small RNA is a promising
alternative for trypanosomosis diagnosis

Myléne Verney! | Finn Grey? | Charléne Lemans® | Tristan Géraud® |

O U t I O O ks David Berthier®* | Sophie Thévenon®* | Alain Rincé® | Aymeric Hans'@ |

Liam Morrison? | Laurent Hébert!

W Expand the panel of serums tested with field samples (chronic and acute infections)

W Field application (LAMP PCR or Recombinase Polymerase Amplification + LFD)?

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit) 9
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MICROSPHERE-BASED IMMUNOASSAY (Luminex®)

B PO DR D)

DPWVWOEIDVDIPPD) .
1. Beads coupled POOO WS Ve 3. Incubations
with antigens POOD DD D
ooeeee s
eoeeQQ BDPDDDPDE

DPDPDPDPDVDDID
‘ PDBPDPBPVYDDPR

PP PLPDIPDDPDOID

Specific GM6 Ag Q I ‘
PPPRDOOD ¥

DODPDODD D Biotinylated anti-IgG
PPVOYVYDYOD D Streptavidine-PE ¥

4. Reading Luminex® MagPix

!

5. Reading of fluorescence intensity

2. 2500 beads per Ag per Well

Beads recognition Antigens Reactivity
W Combines the advantages of flow cytometry and ELISA
W Multiplexing capability mk: e = / -
W Requires only small sample volumes it E ;

6. Results analysis

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit) (Verney et al, 2022) 10
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8 antigens selected Selected antigens
RoTat1.2 — T. b. evansi type A
Surface JN2118HU — T. b. evansi type B
ICe
Glycoproteins VSGat — T. b. equiperdum type OVI
ISG65 A

Parafl [lar Rod 1
araflagellar Rod Common to

Paraflagellar Rod 2 % different lineages
of trypanosomes

Flagellar protein +—

Gly¢0|y5|$ +— Enolase

Flagellar protein «— GM6

% Heterologous production in E. coli (purety > 90 %) GeneCust

Custom Services for Research

Bead coupling and performance tests

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit) (Verney et al, 2022) n
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Evaluation of the performance of the 8 antigens
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Selection of the GM6 antigen
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Detection of anti-GM6 antibodies
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W Detection concomitant with dourine CFT

W Strong detectable signal throughout the experiment
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Analysis of the performance of the GM6 antigen

W 301 negative and 48 positive sera tested

100%

Positive sera (+)  Negative sera (-) 009
Luminex (+) 47 12 80% -
Luminex (-) 1 289 o 70% §
:‘é 60% + .
-‘: 50% < z
Values 95 % CI 2 ao% |
Sensitivity 97.9 % 87.9 % -100 % D 30% § AUC=0.992
20% £ ’ c
Specificity 96.0 % 931%-978 % 10% 4 .- Cutoff: 5,749 Fi
o% T T T T 1
+ LR 25.56 14.09 - 42.82 0%  20% 40%  60%  80%  100%
-LR 0.02 0.0-015

100 - Specificity

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit)

(Verney et al, 2022)
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I b . f Development of a microsphere-based
n rie immunoassay for the serological diagnosis of equinetrypanosomosis

Myléne Verney’, Morgane Gautron’, Charléne Lemans?, Alain Rincé?, Aymeric Hans & Laurent Hébert'™"

% Identification of an antigen suitable for Luminex: GM6

% The multiplexing capacity of this technology is not yet exploited

T. equiperdum

Outlooks

% Include clade specific antigens

% Produce the antigens in other systems [
- €.8. Leishmania tarentolae, Pichia pastoris... . /\
. . . o . . . wﬂ\z@@ 5 (% £
W Multiplex with specific antigens of other equine diseases € ¢
T. b. evansi
Type B

ANSES, Laboratory for Animal Health, Normandy site (PhEED unit) (Verney et al, 2022) 15
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