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Schistosomiasis — Global Burden of Disease

* Neglected tropical disease as per WHO
definition

* Impacting health of 200+ million people
world-wide
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Proportion (%) of global population requiring preventive chemotherapy against schistosomiasis, 2023

/

i
4
B
b
Vo
X | ] Proportion by cowntry, 2023 ] b "
Global population requiring | portion by coumiry ! ea-anden:
Ly T ] =% o i Famctheragy d
preventive chematharapy ) i i
" e : b 1%-4.0% Infemapticn of transminsion o be confrmed
against schistosomiasis . LT [0 Sratud & Bansmednsa 15 B dalie e
in 2023 ':".I'EE L B Uner posl-MDR sureilancs
253.9 million Mot Bppkecatie
The oursanes and rames shown and the desgnators used on the map do netmpy Be exprescn Dt Source: Workd Health Organizaton % World Health
of any apinion whatiosee on the parl of the Werld Healh Crganization conceming the legal sata Mz Profuchos Conte of Mg o rld Healt
of any country, lermlory, Gty or amea or of it suthorfies, o conceming the delmitation of its fronten Trogpesl Disdias (MTD ﬂlganlzatlﬂn
o boundanes. Dofied ines on mags represent spprorimale border ines for which there may nat Werid Haalth Orgasigation P
yat b Full sgreeent. © WD 2024 ANl nghis reserved /5 =
A ey C .
g —Rright
5 -
4 ——aPedite p.
<= D/an .
v Ostlcs
&


https://xpedite-dx.com/

Schistosomiasis- Global Burden of Disease

Neglected tropical disease as per WHO
definition

Impacting health of 200+ million people
world-wide

Primarily caused by 3 species of
Schistosoma

Transmission cycle:

humans <-> contaminated water <-> snails
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Life Cycle Pairs of adult worms
Human Schistosomiasis reside in the venous
X plexus of the colon
Cercariae penetrate and vesical and B
skin causing human pelvic venous
infection plexuses and lay
B €88s shed in feces
\\ and urine &4
Cercariae burs: from
snail and swim in
water body ‘_\ @
( Eggs hatch
Miracidia infec ibtauiaridia R
2 v~ S.mansoni &
host snail ‘—r ‘3»‘”‘ :3 b—- S.haematobium eggs
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Schistosomiasis — The Diagnostic Gap

MICROSCOPY

* Detects Schistosoma eggs

 Low sensitivity
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Schistosomiasis — The Diagnostic Gap

MICROSCOPY LATERAL FLOW TEST
* Detects Schistosoma eggs * Detects CCA inurine
Low sensitivity * Low specificity
<
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Schistosomiasis — The Diagnostic Gap

W
10 15 20 25 30
MICROSCOPY LATERAL FLOW TEST PCR AMPLIFICATION ‘fél
* Detects Schistosoma eggs * Detects CCA inurine * Detects Schistosoma DNA
* Low sensitivity * Low specificity * Requires lab infrastructure
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Schistosomiasis — The Diagnostic Gap

W
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MICROSCOPY LATERAL FLOW TEST PCR AMPLIFICATION ‘fél
* Detects Schistosoma eggs * Detects CCA inurine * Detects Schistosoma DNA
* Low sensitivity * Low specificity * Requires lab infrastructure
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RAA as a POC-optimal Solution

Feature PCR RAA |
Amplification type Thermal cycling |Isothermal (37-42 °C)
Time to result 1-2 hours 15-30 min
Equipment required Thermocycler Portable heater+ readout platform
Consumables/ waste generated High Low
Field deployable X No Yes
Sensitivity High High
Energy/power need High Low
>
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Rationale for a Duplex Assay

» Useful for environmental and clinical testing-
simultaneous detection and differentiation of two major
human schistosome species

/

- Co-endemicity: avoid misclassification and improve treatment
Faster and more efficient diagnosis
Supports control and elimination programs

i

Monitor transmission sources (water samples, snail hosts)
Map risk areas more precisely and target snail control
Monitor hybridization of species
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Sourcing the Singleplex Assays
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S.haematobium assay targeting the cox1 gene (Zhao et al., 2023)
* Claimed sensitivity down to 10 copies/ uL
» Claimed high specificity
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Time (min)

9 10 11

Negative control
— S mansoni

S.japonicum
— Ancylostoma Duodenale
== Clonorchis Sinensis
Echinococcus Granulosus

— Ascaris Lumbricoides

— S haematobium
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Sourcing the Singleplex Assays
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S.mansoni assay targeting mitochondrial minisatellite region (Mesquita et al., 2022)
« Claimed sensitivity down to 1 copy of the target
« Claimed high specificity
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Testing In-house
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Testing In-house
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S.mansoni
Positive for 1960 copies aftéer 7

minutes

Anything lower was

undetectable
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Merging and Optimization

S.haematobium assay S.mansoni assay parameters Duplex parameters tested
parameters

39°C
420 nM primers

120 nM probe

10 min
ROX

42°C
420 nM primers

120 nM probe

20 min
FAM

39°, 40°, 40.5°, 41°, 42° é

Standard for both, half for both,
asymmetric, half for one

Standard for both, half for both,
half for one

20 min, 30 min
LED PWM: 20% FAM; 30% ROX

\

* After merging and optimization, no improvement on the sensitivity of the S.mansoni assay (20Q00Copies)
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The ,Hail Mary”

« Widely used and validated PCR assay

« SM1-7 targets a highly repeated, tandemly arranged
DNA sequence

« Comprises ca.12% of S. mansoni genome

- What if we convert it to an RAA assay?
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RAA Assay Design Principles

« Amplicon length: 80-200 bp

« Primer length: 30-35 nucleotides

« GC content: 30-70% (avoiding G stretches in the 5’ end)

* Probe length: 46-52 nucleotides
- Blocker modification on the 3’ end to avoid extension (e.g. phosphate, C3-spacer, amine moiety)
» Fluorophore and quencher as internal modifications to the sequence

» Fluorophore to be attached to a base at least 30 nucleotides away from the 5 end

* Quencher to be 2-4 nucleotides on the 3’ side of the fluorophore

- One of the bases to be replaced by an abasic nucleotide (THF or dSpacer)
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Finalized Schisto Duplex Assay
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2.44E+04 copies Sman
2.44E+03 copies Sman
2.44E+02 copies Sman
1.22E+02 copies Sman
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v' Rapid, specific and sensitive tool ,_f‘:' e
v Field—deployable '.

v' Parameters:
v' 10-15 min amplification at 41°C
v' FAM/ ROX multiplex
v' Standard primer/ probe
concentrations for S. mansoni
v' Halved primer/ probe
concentrations for S. haematobium
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Sm1-7 Assay- Specificity Test Against S.haematobium

- Duplex Schisto assay (ShCOX+ Sm1-7)
- Added 1,800- 180,000 copies/ rxn of S.haematobium positive control

» Signal as expected in ROX channel; no unspecific signal detected in FAM channel
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Sm1-7 Assay — DNA Extracts from Snails

10% reaction volume
Snails with confirmed infection of S.mansoni e _\
DNA extracted )
results benchmarked against gPCR
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Sm1-7 Assay- cfDNA Extracts from Plasma

10% reaction volume

Patients with confirmed S.mansoni infection
. cfDNA extracted from plasma B
. results benchmarked against microscopy
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Extract C- KK 29 eggs/gram of stool

Extract E- KK 40 eggs/gram of stool
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Schisto Duplex Assay vs Reference Analytics
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Duplex Assay- Sensitivity w/ Automatic Mixing

S. mansoni (FAM) S. haematobium (ROX)
30000 12000
—— 2400 copies- —— 18000 copies-
25000 automixing 10000 // automixing
—— 240 copies- automixing —— 1800 copies-
automixing
\\@
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E 15000 e NT C- automiXing E 6000 —— NTC- automiXing
----- 2400 copies- no mixing = - = 18000 copies- no
10000 4000 mixing
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5000 2000
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0 =+ = NTC no mixing 0 =+ = NTC no mixing
0 400000 800000 0 400000 800000
Time [ms] Time [ms]
>< d . t o . ”COpyr/-thb
s pedite LXpPedite py.

x - wgnos tics


https://xpedite-dx.com/

Xpedite Toolbox for Field-Deployable Testing

RAA/RPA design or consultation services
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Isothermal amplification reagents | %@

S

Steel beads for auto mixing
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Axxin reader (amplification + readout)}

Equipped mobile laboratory
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