N

-

R
N
NN =
) - TR TR R - N S S
SRR SN SRR Sest S RSN
_ -

A

NN
\:&\‘\\\‘\\\‘

‘ \"\‘_ =X = - \\

e

_____
— e =

VitaSIRO solo
MT-RNR1SNP Assay

Avoid Aminoglycoside-Induced Ototoxicity in Neonates
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Single Nucleotide Variants

cinvar Dietribution of ® OiNGlEe Nucleotide variants (SNVS).are the
SNV Effects in Humans most common type of polymorphism in
the human genome.

Identified SNVs

Conflicting
Interpretations

2.5%

e With the average individual carrying
approximately 3-4 million SNVs.

Not Studied
>99%

\ Tose wmm  Around 16.8% are classified as
pathogenic or likely pathogenic, 40.2%

<1%

as benign or likely benign, while the
largest fraction (40.5%) remains of
uncertain significance.
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Background: Aminoglycosides

e Newborns are particularly susceptible to @
bacterial infections for various reasons. -
e Aminoglycosides are potent, broad-spectrum - \ S
antibiotics effective against both Gram-positive - ‘ '
and Gram-negative bacterial infections.
» The work by inhibiting the translation of mMRNA T RN R e e |
through binding to the 30S subunit of the —— -

rilbosome.
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Background: Ototoxicity

e The human 12S ribosome RNA is
encoded by the MT-RNR1gene.

: NG ﬁ | oo
* When the m.1555A>G mutation occurs hgﬂ)ﬂwﬁ =

on this gene, it increases the binding

affinity between aminoglycosides and
the 125 RNA in human cells.

ol M
Translation

e Theinteraction canlead to the death of
sensory hair cells in the inner ear, S
ultimately resulting in hearing loss. T

Cell _ﬂnth

f
Hearing loss oo
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M T— R N R1 M Utat i OnN Pathways Leading to Hearing Loss

»
Genetic variations within the mitochondrial gene MT-RNR1 p

(12s rRNA) have been strongly linked with the development of Sruflycenifian il

hearing loss following treatment of aminoglycoside antibiotics.

&
:
}"u
§ _ ¥
(4 ° ° ° I- 1.] . = EE=———y
Mitochondrial Nonsyndromic Hearing Loss \ o | )
mtDNA haplogroups S | Nuclear modifier genes
Gene References (PubMed)
(Gene OMM) | KeyGeneReferences (PubMed) .
MT-RNRI (see note 1) Prezant et al., 1993 i
MT-CO] (see note 1, note 2) Reid et al., 1994
MT-T51 (see note 1) Reid et al., 1994
il (lsdehaneatig s : S
MT-ND1T Levéque et al., 2007
MT-T52 Léevéque et al., 2007
MT-TH yan et al., 2011 a
MT-T1 Gutiérrez Cortés et al., 2012 ' p—
erdd sl Ll Normal hearing Hearing loss
MT-TK Mori et al., 2016

J / of Otol 12(7) Feb 2017
Hereditary Hearing Loss Homepage (hereditaryhearingloss.org/mitochondrial) ournal of Otology 12(1) February
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Epidemiology

The prevalence of the deafness-associated MT-RNRI1
variants is varied by population

=» m.1555A>G : 0.2% in the general population

=» Mm.1494C>T :0.07% to 0.03% by different population

Japan

United States

China

0.7% HL 1/140

0% general population 0/1683
0.07% general population 1/1473
~0.38% NSHL ~21/5589
0.45% HL 2/ 440
~0.02% Neonates ~14/69621
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Japan

Indonesia

Greece

China

Spain

United
States

Europe
Australia

Germany
South Africa

Taiwan

3.45% HL

0.06% general population
b.5% deafness

0.42% NSHL

~4.21% NSHL

~6.55% HL

~0.17% Neonates

~0.34% Newborns

17% deafness
0.2% general population

0.19% ALSPAC

0.21% general population > age
49

0.2% newborns
0.5% general population

0.1% newborns

S ———

11/319
1/1683
4175
21478
~217/5155
~39/595
~117/68440
~7/2046
9/54

STALYN

18/9371

6/2856

12/7056
1/204
1/1017




Epidemiology_ New Zealand

Bran J. Scrimshaw - Jim M. Faed - Warren P. Tate
Kankatsu Yun

Rapid identification of an A1555G mutation in human mitochondrial DNA
implicated In aminoglycoside-induced ototoxicity

Abstract This article describes a multiplex allele-specific
PCR (AS-PCR) approach for detection of an A to G muta-
tion occurring in the human mitochondrial 12s RNA gene at
nucleotide 1555. Possession of this mutation has been
shown to be associated with irreversible hearing loss follow-
ing administration of aminoglycoside antibiotics, and in
some families 1s associated with profound sensorineural
deafness 1n the absence of aminoglycoside antibiotics. We
screened 206 unrelated individuals from the province of
Otago, New Zealand, and found one who possessed the
mitochondrial 1555 A to G mutation (0.48%: 95% confi-
dence interval, 0.01-2.75).
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Clinical Value

e Benzylpenicillin with gentamicin is recommended for infants
suspected of early-onset infections and should be administered
as soon as possible, always within 1 hour of the decision to treat.

e The MT-RNR1mutation significantly increases the risk of profound
deafness when infants are treated with aminoglycosides.

e Currently, available lab testing cannot provide results within the
necessary time frame.
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Market Restrictions

« Sampling:
Invasive sample collection that is difficult to obtain from infant.

e Turnaround Time:
The )report is available within 5-10 working days after the test request (blood
test).

e POC Test/NPT Availability:
Only one commercially available assay is classified as NPT.

e Cost:
The cost of NGS/sequencing is high.

 Complexity:
The operation of NGS/sequencing is highly complicated.
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https://youtu.be/_eTj4nUHkI0?t=51
https://norththamesgenomics.nhs.uk/wp-content/uploads/2024/05/NT-GMSA_Aminoglycosides-and-MT-RNR1_Best-Practice-Recommendations.pdf
https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=4549%5bgeneid&page=1

Our Solution

Diagnostic Procedure in 4 Steps:

A |' “’é“&_—
{1q/ F?’i\_ﬁ_
. 20 muns

Collect Lyse Transfer Start Run
2024 /09 /06 11 :12
Test information Test Prngress m Et value Uf m11555A}G
Product Kit MT-RNR1 SNP
Reagent Lot RR24C0101 m.1555G Wild type
PatientID 2405091025 79 i
User ID Ellie DETECTED NOT DETECTED .
RFU & Ct
m.1555G 1345 (30)
Wild type 0 (00) s
SC 1550 (30) 23 23 X
22 %
mes o3 o1
® Pri @® VitaDatalink i
S et s i e 100 cells 2,000 cells 5,000 cells 20,000 cells

* The assay was validated with EMON MT-RNR1POCT Device Verification Sample.
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Performance

Analytical sensitivity Interference testing
Wild type Sample Test Results Mutant Sample Test Results m. 1555A sample control
35 5 g g 35 ; ; g Interference conc./swab (N=9) (N=9)
; 5 ; | | | (ug/ul)
Ct RFU Ct RFU
30 5 3 30
hd o oL m. 1555A
g : g 3 WT 100 cells g : : : 1 MT 2.000 cells
S 25- 0 3 WT 2,000 cells S 25- ’
5 — WT 6.000 cells 5 10 — MT 6,000 cells Hemoglobin 1.44 16 2147 15 2754
T £ WT 20,000 cells — MT 20,000 cells
0 ’ O Mucin 2.27 7 | 2220 | 18 | 3633
20— ? 20— é E
: : % Urea 4.05 15 | 217467 | 15 2761
15— —— 15 L Tetracycline 0.00009 16 2367.89 15 2892.44
sR2 £82 82 F8°¢ S22 S8 SRe 8¢
28 88 858 83 g8 B8 88 8%
E E E E £ E E E E € € E £ E £ €
Gene Targets Gene Targets

(1). EMON MT-RNR1POCT Device Verification Sample was used as reference material
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Unique Selling Points

Non-Invasive j) Turnaround -()- POC Test/NPT
Sampling Time O Availability
Easier and faster buccal Real time PCR results within Small footprint and easy to
swab specimen collection 20 minutes use with better performance

( S; Cost @ Complexity
Targeting the most common mutation, Less than 3 minutes of hands-on

1555A>(G, to be cost-effective time with minimum training
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Product Specification

VitaSIRO solo™ / VitaSIRO solo™

Instrument " assse®®  MT-RNR1SNP assay
Dimensions 23.1x20.0x27.0cm(HxW x D) Applied Platform VitaSIRO solo™
Weight 3.6 kg Target Gene MT-RNR1m.1555 A>G
Power Supply 12V, 5A Targeted Disease aminoglycoside induced hearing loss (AIHL)
Color Touch Screen /" capacitive touch LCD display Specimens buccal swab
Fluorescence Detection 450 to 750 mm Method Direct lysis + real time-PCR

Fluorescence Channel 6+1(Internal Control) Internal control  Mitochondria specific gene

Storage Environment  15-40C Turnaround Time 20 minute

Operating Environment 19-38°C, 10-80%RH Limit of Detection <100 cells per swab

INPUT: AC 100-240V~2.0A Max, 50-60 Hz

Power Adaptor OUTPUT: DC 12V-5A Availability 2025, Jan (RUO version)
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Without music, life would be a blank to me.

—Jdane Austen, Emma
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