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The 1GeneX Western Blot: Better by Design

ThelGeneX Western Bl ot wasdesigned to be effectivein all stagesof Lyme Disease, not just early Lyme. Thecurrent
Western Blot, in most clinical |aboratorieswasdesigned for early Lyme Disease. The publicationsreferringtothis
generic blot studied patientswith Lyme disease within thefirst few monthsafter atick biteand an EM rash.

|GeneX designed the bl ots differently, based upon the principlesdiscussed inthe publication by Maet a. JClin
Microbiol.,1992, 30:3 70-79. (seegraph below). Pedigreed sampleswere obtained from Yale, University of Con-
necticut (UCON), and aHospital in Old Lyme, CT. These samplescamefrom patientswith aphysician diagnosed EM
rash and symptomsof active LymeDisease. Thedifferencefromthe CDC studieswasthat these patientswere not just
early Lyme Disease (<5 months), but also mid-Lyme (>5 monthsto 1 year) and late Lyme disease (>1 year).

In addition, instead of using just one strain of bacteria, two strains (B 31 and 297) are used to make
|GeneX Western Blot strips. Thisallowed |GeneX to haveall the Lymeantigensmoreor lessequally represented.

|GeneX aso usesal2.5% polyacrylamide gel to get better separation of theimportant 31 kDato 39 kDaantigens.
Dresderetal. JD, 1993, 167:392-400 only used a 10% gel and had poor separation of the 31 to 39 kDaantigens.
That publication wasacornerstone of the CDC surveillance criteriapublished in MMWR 1995, 44:590-591.

Insummary thel GeneX Western Bl ot for Lyme Diseasehas:
- Highsengitivity inall phasesof disease.

Ability to detect Lymeantibodiesinall partsof the US.

Ability to detect late Lyme dueto the presence of 31kDaand 34 kDaantigens.

Ability to detect immunization by European strainsof Borreliadueto high
uniformantigen concentration.

ThelGX Western Blots can accomplishthisdueto therelatively equivalent amount of each uniqueantigen usedin
our strips. Thisisdone by harvesting each cell lineat an optimum phase.
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againgt variousB. burgdorferi

grainsincluding: European strains 00%

B. afzelli and B gaiinii; the Japanese
strain of B. japonica; and the sub-
strainsof B. burgdorferi from
Colorado, Missouri and Texas.

O Lyme (n=189)
I Syphilis (n=56)
O Normal (n=320)

Thehigh amount of antigento
OspA-31kDaand 34kDagivesthe
|GX Western Blotsthe ability to
detect patientswith persistent/
recurrent (chronic) symptoms of T s -
LymeDisease.
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| GeneX PCR Tedts

|GeneX currently offersPCR testsfor:

Borreliaburgdorferi

Babesamicroti

BabesaWA-1

Ehrlichia (Monocytic and Granulocytic)
Batondla

We added aconfirmation test by Southern Dot Blot for
B. burgdorferi and Babesiamicroti and WA-1in April
2003 andfor Ehrlichiaspeciesconfirmation, Human
Granulocytic Ehrlichia(HGE) and Human Monocytic
Ehrlichia(HME) in September 2003. Weare currently
working on developing PCR testswith aconfirmation test
by Southern Dot Blot for different speciesof Bartonella
and Rickettesa.

|GeneX PCR testshave higher sengitivity and specificity
than most standard PCR testsfor thefollowing reasons:

1. PCRtargetsof interest fromclinical samplesare
concentrated and highly purified by using aproprietary
hybrid select technology. Thistechnology not only
concentrates and purifiesthetarget, but at the same
time a so removes morethan 99% of the PCR inhibi-
tors. Briefly, the DNA target of interest, fromthe
clinical sampleishybridizedto an oligomer probe
labeled with abiotin. Thecomplex iscapturedontoa
strepavidin conjugated magnetic bead. The complex
bound to the bead iswashed several timesto remove
debrisand other nucleic acids, proteins, PCRinhibi-
tors, etc., present inthesample. TheDNA targetis
disassociated from the complex and amplified with
target specific primers.

2. Thepurified concentrated DNA isPCR amplified
using specific primers. Note: Two PCRsare per-
formed for Lyme on each sampleto increase sensitiv-
ity. Following the PCR, the PCR productsof the
Multiplex PCR, BabesiaPCR, HGE PCR and HME
PCR aretested by Southern Dot Blot assay using
highly specific probes. A positivesignal appearsif the
clinical samplehad theright PCR product.

LymeM ultiplex PCR - Limit of Detection Agarose Gel
Analysisvs. Dot-Blot Assay
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M = DNA Size Marker
B. burgdorferi DNA — 10 to 10° copies/pl
Limit of Detection: Gel Analysis = 10" copies
N = Negative PCR Control

Dot-Blot Analysis= 107 copies

Asshownintheexampleabove, for Lyme, not only does
the Southern Dot-Bl ot assay confirm the PCR product but
alsoincreasesthe sengtivity of theassay by onelog.

Clinical Samples

Over thelast 22 monthswe have tested over a1000
clinical samplesby LymeMultiplex PCR. Therate of
positive samplesby gdl analysiswasabout 3.9% (39
samples). By Southern Dot Blot, therateincreased by
10% to 43 samples. Thiswasexpected sincethelimit of
detection by Dot Blot isonelog higher than by agarose gel
andyss.

IMPORTANT UPDATE

Inorder for | GeneX tokeep current with
CLIA regulations, wenow requirethefollow-
ingfor your patient’stest requests.

1. Physician must sign or stamp Test
Request Form with thetestsindicated

OR
2. A copy of thephysiciansprescription

for thetesting must accompany the
Test Request Form.

Page 2



IGeneX Innovations OCTOBER 2003

C6 Peptide Assay

C6 isasynthetic peptide (C6 Peptide) derived from the VI SE protein which appearsin early and late Lyme Disease.
Theassay looksfor the presence of antibodiesagainst this synthetic peptide. Whilenot assensitive asthel GeneX
Western Blots, it hasno demonstrated crossreactivity in patientswho may havereceived the LymeRix® vaccine.

Starting October 2003, | GeneX isoffering the FDA approved Immunetics C6 Assay. The C6 B. burgdorferi (Lyme)
ELISA Kit assay isintended for useinthe presumptive detection of IgG and IgM antibodiesto B. burgdorferi in human
serum. Theassay isapproved for use on samplesfrom patientswith clinical history, signsor symptoms consistent with
B. burgdorferi infection, including individual swho havereceived the licensed recombinant OspA Lymediseasevaccine
(LymeRix®).

Comparison of C6 Test vs. Western Blots
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A set of 27 patient serasuspected of having Lyme Disease weretested by the C6 assay and Lyme Western blot 1gG
and IgM assays. TheLymelgG and IgM Western Blots, were scored positive or negative based on the |GeneX criteria
(WB—IGeneX) and by the CDC criteria. 14 (52%) of the 27 patient serawere positive by the C6 assay. All 14 were
positive by the Western Bl ot assay, by both | GeneX Criteria(WB—IGeneX) and CDC criteria(WB—CDC). In
addition, 5 morewere positive by the | GeneX Western Blot criteria. Of these, 4 werea so positive by the CDC

criteria

Asshowninthegraph above, based on the study performed at |GeneX, the assay sensitivity of the C6 assay was
between 70 and 74%, as compared to Western Blots. Thus, we continueto recommend that all patients' serabe
tested by aWestern Blot method. Positive Western Blot results provide evidencefor exposureto or infection with
B. burgdorferi. Thediagnosisof Lymedisease must be made based on history, signs(such aserythemamigrans),
symptoms, and other [aboratory data, in addition to the presence of antibodiesto B. burgdorferi. Negativeresults
should not be used to exclude Lyme disease.
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Upcoming Events

1.LDA, LymeDisease Association, 4th Medical Conferenceon Lymeand Other Tick-bor ne Diseases

Friday, November 14, 2003 8 am—6 pm Hyatt Hotel at Penns Landing
201 S. Christopher Columbus Blvd.

Philadel phia, Pennsylvania19106
Td: (215) 928-1234

For physicians and other health care providers. The public is also invited to register. Columbiais the co-sponsor providing CMEs
for physicians. For moreinformation, please contact the LDA at: 888-366-6611 or e-mail Lymeliter@aol.com

2. ILADS, International Lymeand Associated Diseases Society, 6th International Conferenceon Lymeand Associated Diseases

Friday, November 14 Board of Directors Dinner Meeting

Saturday, November 15 Scientific Meeting 8 AM —6 PM

Sunday, November 16 Scientific Meeting 8 AM —12 Noon
The conference is open to members of ILADS and to non-member health care professionals:

L ocation: Hyatt Hotel at Penns Landing

201 S. Christopher Columbus Blvd.
Philadel phia, Pennsylvania19106
Td: (215) 928-1234

For moreinformation, contact theINTERNATIONAL LYMEAND ASSOCIATED DISEASE SOCIETY (ILADS) at (301) 263—1080 or
e-mail: lymedocs@aol.com

ATTENTIONPHYSICIANS: 1GeneX continually receivesrequestsfrom patients insurance companiesfor
diagnosiscodes. Inorder toavoid callsfrom IGX toyour office, pleaseindicatethe DX codeon therequisi-
tion form or on theprescription. Please contact theofficeat (800) 832-3200if you have any questions

concer ningthisrequest. Thank you.
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