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« | am a salaried employee of Alere }

 Alere produces molecular testing devices for use at
the POC.

 All data & information in this presentation can be
found in product labeling or peer reviewed literature

* This will be a balanced presentation describing the
characteristics of various molecular POCT systems



Pros cons

May only be a screen for

Good for pathogens that you

only have when you are sick bacteria/viruses that people may

normally carry

* Influenza * Clostridium difficile

Good for living things which

would have RNA/DNA Bad for non living things

* Protein, DOA

Good to see if active infection &
can test where the infection is

Bad for past infection

* Not things like sepsis « Want test that detects antibody
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PCR — Polymerase Chain Reaction

« Rely on the ability to amplify due to temperature cycling
« Many traditional molecular companies

« Alere g - Competitive Reporter Amplification

* Cepheid — GeneExpert

 Roche LIAT — Lab in a tube

e |sothermal

« Rely on the ability to do the reaction at a single temperature
* Meridian’s LAMP (loop mediated isothermal amplification)
* Quidel Solana — HDA (Helicase dependent amplification)

« Alere i — NEAR / RPA (Nicking enzyme amplification rxn/
Recombinase polymerase amplification)




,, Introducing the Players in PCR

Patient sample Primers

RNA) manufactured DNA that
recognize the target

* May or may not have gene

target gene

Nucleotides Taqg Polymerase

* building blocks of DNA * Enzyme that replicates
DNA in a PCR reaction

Fluorescent dye for
reporting results

* realtime PCR
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Double-stranded DNA
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DNA doubles every cycle T T
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After 30 cycles = 1,073,741,824 copies I
e

After 40 cycles = 1,099,511,627,776 copies



20 minutes to results Flu

15 minutes to results Strep A

{ Footprint 4.5x9.5x 7.5
Weight 8.3 Ibs

Flu A/B

+ Sensitivity 100%
» Specificity 96.8 / 94.1%
« LOD 102-101/103-101 TCID5y/mL

Strep A

+ Sensitivity 98.3%
» Specificity 94.2%
« LOD 5-20 CFU/mL

Data from Roche Product Labeling



wSampIe processing in the Liat Tube.
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Sultan Tanriverdi et al. J Infect Dis. 2010;201:S52-S58



Fluorescence

Cycle Number

Sultan Tanriverdi et al. J Infect Dis. 2010;201:S52-S58



EWLinearity of the Liat HIV Quant Assay.
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Portable bench-top real time (rt) Reverse Transcriptase (RT) PCR system for
processing and analysis of Alere g HIV-1/2 test cartridges

50 minutes to results

7.8 kg (3.5 Ibs)

In-built battery to seamlessly bridge power outages

Not Available in US




Qualitative measurements of HIV-1 (subtypes M/N and O) and
HIV-2

Low sample volume - only 25 pl of capillary/EDTA venous
whole blood or plasma

All reagents and controls enclosed in the test cartridge

No manual sample processing

Fully automated capture and enrichment of the specific RNA
target, reverse transcription and real time PCR

High speed target amplification and real time multiplex detection

based on CMA (Competitive reporter Monitored Amplification)
assay format

QIS4
Neroq! HIV-1/2 Detect
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Weight 19 grams

96mm

wwes



Mw Competitive Reporter Monitored Amplification
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MWAIere g™ HIV 1/2 Detect — Performing a Test

. Test Report

Alere™ q HIV-1/2 Detect

Sample ID
HIV-1 M/N

HIV-1 0
HIV-2

Result No.,

Date / Time
Cartridge ID
Operator

Device Serial
Software

QcC

Sample Detection
Device

HIV-1 Positive Control
HIV-2 Positive Control

Regative Control
Analysls

Signature

22-07-2014-ABC

Detected

Undetected

Undetected

107

2014-07-22 15:50
0123456789

Sam Miller
Nat-04000035
0.20.0

Pass
Pass
Pass
Pass
Pass
Pass

Test Results:

For HIV-1 (subtypes M/N and O) and HIV-2 a qualitative
(detected/undetected) result is given.

QC Parameters:

Sample Detection: control for sufficient sample volume

Device: multiple QC parameters for the functionality of Alere™ q

HIV-1 Positive Control: internal amplification control for HIV-1

HIV-2 Positive Control: internal amplification control for HIV-2

Negative Control: control for non-specific hybridization

Analysis: multiple QC parameters for the Analysis process, incl.
positive hybridization control

Failing of at least one of these controls renders the test
invalid.
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* Blinded cross-sectional study of 827 HIV-exposed infants (1-18 months)

« Alere q HIV 1/2 performed by nurses at POC in 4 primary health care
centres and 1 hospital ward

» Reference Method: Roche Diagnostics PCR at the reference laboratory

AGE Overall | HIV-pos* | %-pos
1-2m 506 19 3.8%
2-3m 126 6 4.8%
3-6m 115 12 10.4%
6-9m 59 14 23.7%
>0m 37 14 37.8%
TOTAL 843 65 7.7%

* HIV-positivity defined by the Roche technology

POC NAT
Results

Positive percent

Positives

Negatives

Conventional Results

Positives  Negatives

“ O
@ 761

Negative percent

Overall agreement  95% C.I. agreement 95% C.I. agreement 95% C.I.
99.8% 99.1 - 100% 98.5% 95.5 - 100% 99.9% 99.3 - 100%
Cohen's Kappa 95% C.1. McNemar's Test p-value
0.981 0.960 - 1.000 0.500 0.480

Source:Jani et al. IAS 2013, Point-Of-Care Early HIV Infection Diagnosis and HIV Viral Load Testing Results of Cross-Sectional Evaluations



Not Yet Available

Data from Cepheid Product Labeling

75 minutes to results

* 2 min hands on time

Broad molecular menu

« 11 FDA approved assays*
Footprint 3 x 4.2 x9.1"

2.2 Ibs

Battery powered

* not for Omni



cHDA : Circular Helicasadependenamplification

HDA : Helicasedependent amplification

IMDA : Isothermal multiple displacement amplification
LAMP : Loop-mediated isothermal amplification
MPRCA : Multiply-primed rolling circle amplification
NASBA : Nucleic acid sequence based amplification
NEAR: Nicking enzyme amplification reaction

RAM : Ramification amplification method

RCA : Rolling circle amplification

SDA (RPA): Strand displacement amplification
SMART : Signal mediated amplification of RNA technology
SPIA : Single primer isothermal amplification

TMA : Transcription mediated amplification



cHDA : Circular Helicasadependenamplification
IMDA : Isothermal multiple displacement amplification

MPRCA : Multiply-primed rolling circle amplification
NASBA : Nucleic acid sequence based amplification

RAM : Ramification amplification method
RCA : Rolling circle amplification

SMART : Signal mediated amplification of RNA technology
SPIA : Single primer isothermal amplification
TMA : Transcription mediated amplification



Step 4
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w Helicase Dependent Amplification Assays




w Helicase Dependent Amplification Assays




w Helicase Dependent Amplification Assays

Streptavid.in coated
red latex beads

Biotin

biotinylated
amplicons
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e e e—TYe—={ o\

!
nitrocellulose T
Test Line
(artFTC, OVG o DN

sample pad absorbent pad




Data from Quidel Product Labeling

35 minutes to results

* Including heat pretreatment step

Small footprint (9.4 x 9.4 x 8.8)

8.8 Ibs

Battery pack available

GAS only approved test

» Sensitivity — 98.2%
» Specificity — 97.2%
« LOD -6.81 x 10* CFU/mL



Step 1

Specific primers bind to target
sequences that have been separated by
the helicase.

Step 2

Specific DNA probes labeled with a
guencher on one end and a fluorophore
on the other end bind to the single-
stranded biotinylated amplicons.

Step 3

Upon annealing to the amplicons, the
fluorescence probes are cleaved and the
fluorescence signal increases due to
physical separation of fluorophore from
guencher.




Mw Loop Mediated Amplification

Internal primer

FIP Loop primer FL

External \ Flc - /
primer F3
\ \

FL Flc Bl BLc B2 B3

External

F3 F2 FLc F1 Blc BL B2c B3c /prlmer B3
B2 \

Loop primer BL Blc
Internal

A . : : : . , primer BIP
A Useof 4i 6 different primerdo recognize 63 distinct regions

A Theouter primers are known as F3 and B3

A Innerprimers are forward inner primer (FIB) and backward inner primer)(BIP
25
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The final products are stem loop DNAs wsiveral inverted
repeats of the targandcauliflowerlike structuresvith

multiple loops due to hybridization betweaiternately
Invertedrepeats in the sanstrand

Positive LAMP reactions can be visualized with the naiesl




< 60 minutes to results

* Including heat pretreatment step

< 2 minutes hands on time

Small footprint (8.5” x 117)

6 approved tests — C. difficile, GAS, GBS,
HSV 1&2, Mycoplasma, Pertusis

Room temp storage

Data from Meridian Bioscience Product Labeling


LAMP Technology - Description of the Lamp Process-SD.mp4
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NEAR amplifies target sequence directly from single stranded RNA

No heat denaturation required

Reverse transcriptase, DNA polymerase & Nicking endonuclease
Converts single stranded RNA to single stranded DNA

Annealing of Template 1 to RNA target

3’ RNA

5’

Extension by Reverse Transcriptase

>

5 Template 1 (DNA)

3" RNA

5’
y O
Digestion of RNA strand in DNA/RNA

duplex by Reverse:Transcriptase:
5!

5 Template 1 (DNA)

<

3’ RNA

3!

Template 2 (DNA) 5’ \
O

/| /] /

Annealing of Template 2 5 Template 1 (DNA)

to DNA target

3!

<> = Reverse Transcriptase

/

5 Template 1 (DNA)
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Assay amplifies target sequence directly from double-stranded genomic DNA
No heat denaturation required
Nicking Enzyme, DNA Polymerase
Creates single-strand copy of genome

I v/ \VA \VARN
3 5
/A | /A
V = Nicking Enzyme
5 3
3 5

= DNA Polymerase




NEAR Amplification Duplex — Bidirectional
M,Amplification

NERS - ‘GAGTC’ Nicking site
Sablation regior\wﬂ\k Amplification Duplex
K x v

(1b) r—
t —— —

% xyx\;

(2b) ——— - — Bidirg_ctio_nal S
amplification

(3b)

(4b)

Bidirectional Bidirectional
amplification amplification



< 15 minutes to results

< 2 minutes hands on time



Alere i technology animation.mp4
Alere i technology animation.mp4

MWAIere ™ | System

Extraction

Acidic / Basic
conditioning or
enzymatic (Ply C)

Place test base & sample
receiver in Alere i
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Detection

Dual
reaction
tube

vroaw
-

Dual channel
fluorescence

-
L~
>z



M-»

Alere™ j Influenza A & B Performance vs. Culture

Flu A Flu B
INAT + INAT +
INAT - 2 411 INAT - 6 472
Sensitivity = 97.9% (92.6-99.4) Sensitivity = 92.5% (84.6-96.5)
Specificity = 86.2% (82.8-89.0) Specificity = 96.5% (94.5-97.8)

Alere™ j Influenza A & B Performance vs. Culture
Discordant Samples Resolved by PCR

Flu A Flu B
INAT + INAT +
INAT - 1 412 INAT - 1 477
Sensitivity = 99.3% (96.3-99.9) Sensitivity = 98.9% (94.0-99.8)

Specificity = 98.1% (96.3-99.0) Specificity = 99.6% (98.0-99.9)



Targel Production
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The RPA Cycle

All steps operate at low constant temperature (optimum 37°C)
a. Recombinase / oligonucleotide primer complexes form and target homologous DNA
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Technology LAMP NEAR
DNA Y Y Y Y Y Y
Amplification

RNA Y Y Y Y Y Y
amplification

“Denaturing” Heat Heat Heat Helicase Betaine Restriction
agent enzymes
Pretreatment N N Y/N Y Y N
Required

# of enzymes 1 1 1 2 1 2
Temp (°C) 95/72/57 95/72/57  95/72/57 64 60-65 52
Time to <20 55 75 35 <60 <15
Result (min)

Multiple Y Y Y Y N N

Amplifications



QUESTIONS

ellis.jacobs@alere.com



