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In this study, real-time PCR with pathogen-specific molecular beacons (MB) and primers was evaluated for
prediction of community-acquired pneumonia (CAP) causative agents, detecting six main CAP agents, Strep-
fococcus pneumoniae, Haemophilus influenzae, Mycoplasma preumoniae, Chlamydophila pneumoniae, Legionella
prcumophila, and Streptococens pyogemes, simultaneously. The PCR assay was evaluated for fresh clinical
specimens from infants and children (» = 389) and from adulls (m = 40). The MB probes and primers are both
pathogen specific, namely, the iyt gene for S. preumoniae, the mip gene for L. pnewmophila, and 1658 rRNA
genes for the remaining four organisms. DNA extraction of clinical specimens was performed with a commer-
cially available EXTRAGEN 11 kit, and amplification was performed with Stratagene Mx3000P. The limit of
detection for these pathogens ranged from 2 copies to 18 copies. The whole process from DNA extraction to the
analysis was finished in less than 2 h. The oblained sensitivity and specificity of this real-time PCR sludy
relative to those of conventional cultures were as follows: 96.2% and 93.2% for 5. preumoniae, 95.8% and 95.4%
for H. influenzae, 100% and 100% for 5. pyogenes, and 100% and 954% for M. pneumoniae, respectively. The
sensitivity and specificity for M. paneumomiac relative to those of a serologic assay were 90.2% and 97.9%.
respectively. In six clinical samples of €. pneumoniae, the real-time PCR gave positive predictable values, and
in those cases, elevation of the titer value was also observed. In conclusion, we demonstrated that a real-time
PCR assay with pathogen-specific MB is useful in identifving CAP causative agenls rapidly and in examining
the clinical course of empirical chemotherapy in a timely manner, supporting conventional culture methods,
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Molecular Beacon DNA Probe
Structure
A Short segment of SPECIFIC
Single Strand DNA
With a Fluorescent Label
Attached at one End

THE FLUORESCENT SIGNAL
IS CHEMICALLY SUPPRESSED
WHEN THE DNA PROBE DOES NOT BIND TO ITS

INTENDED TARGET DNA SEQUENCE
FLUORESCENCE IS EMITTED WHEN
THE MOLECULAR BEACON BINDS TO ITS

ooz TARGET ~--DNAMATCH:w
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Specific TARGET DNA sequence
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"CLOSED"
MOLECULAR BEACON
[NO FLUORESCENCE ]

FLUORESCENCE
IS
RELEASED
AND dna
BECOMES
VISIBLE

BEACON
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Positive Control studies
Does the Molecular Beacon
DNA Probe
Actually STAIN the
Borrelia burgdorferi
Spirochete
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Borrelia Burgdorferi
Reference Strain - Control study
American type culture collection

One PAIR of spirochetes
connected by a Round Body

Molecular Beacon for DNa
Specific for Borrelia burgdorferi
DNA (BBO 147)

Image by
Alan B. MacDonald MD
Copyright 2006
all rights reserved

Research Funding
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The Utility of
The
Molecular Beacon DNA probe
To detect
Individual Borrelia burgdorferi
Spirochetes
INSIDE of INDIVIDUAL NERVE
Cells from Alzheimer’s Disease
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Infectious Agent Inside of the
Nerve cell
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Single Strand DNA 1n Cytoplasm 1s
Never seen 1n Healthy Neuron

Spirochetal DNA
Green strands inside cell
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The Plaques
Which typify the tissue
Damage in the brain
In Alzheimer’s Disease
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Alzheimer plaques - google
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Dr Alois Alzheimer — with Morphing of Alzheimer
plaques on his portrait
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Utility of the
Molecular Beacon DNA probe
To detect
The PLAQUES
Of Alzheimer’s Disease
In Autopsy Brain tissue
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Only Borrelia DNA 1n

Glows Green in the Picture

Borrelia burgdorferi Flagellin DNA | In situ hybridization. Large Plague |

1000x onginal magnification

slide////Image Right- Alzheimer plaque stained wit
Bielschowsky Silver Stain (Brown arrow)
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Mr Paul Christensen
Alzheimer’s At Autopsy 8 years
after Spinal Fluid + for Borrelia

burgdorfer1 at Stony Brook

Borrelta burgderfers Flagellin DNA | In situ hybridization, Large Plague

1000x original magnification
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Utility of
Molecular Beacon Dna Probe
To Detect
The
Granulovacuolar Bodies
Which characterize
Alzheimer’s Disease in
Autopsy Brain tissues
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Situ DNA hybridization
)

a Fluor (red) Fluorochror
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In situ DNA hybridization hippocampus tissue section from
Alzheimer’s disease showing dot like positive signals within the
cytoplasm of nerve cells using flagellin DNA probe for open reading
frame BBO 0147 of Borrelia burgdorferi, 1000x magnification
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Round Profile
with Internal
granules of

DNA
Typical of
| Cystic Borrelia

Cystic Borrelia
In Situ DNA Hybridization
Flagellin B Molecular Beacon
Diffuse Lewy Body Dementia
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UTILITY OF
MOLECULAR BEACON DNA PROBE
TO DETECT THE DNA
OF
BORRELIA BURGDOREFERI
IN TISSUE DIGESTIONS
FROM KNOWN ALZHEIMER’'S
DISEASE BRAIN TISSUES
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Fluorescence Signal
Intensity From Brain
tissue Digestions

Molecular Beacon DNA
Probe (MacDonald)
[BBO 147 of Borrelia
burgdorferi genome]

Versus

Brain tissue
Negative

For Alzheimer’s
[Negative Controls]

?
/
’
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Harvard University Brain Bank —
Alzheimer’s disease - Case 615
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150

Fluorescence from Beacon Fl B DNA
=
o

igg -

Fla B Molecular Beacon with Brain DNA extract

patient data = 1 to 4 and 6 to 10, CONTROLS Negative
=11to 15

[ Series1
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Utility of
Molecular Beacon DNA probe
To Detect the DNA
Of Borrelia burgdorferi
In Spinal fluid specimens
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Molecular Beacon for Detection of DNA of Borrelia burgdorferi in Human spinal

fluid specimens
bl giisiion POSITIVE CONTROL
(diagnoses unknown)
with significant Spinal fluid positive for

fluorescence results m s i“ iﬂ ““

1. 8 & 7 8 111318 17 19.21 23352729 31

spinal fluid specimens (Coded Unknowns) from Year
2005

Each measurement of fluorescence done in duplicate

Bar %‘raph of results of Fluorescence units
Results less that 50 units may be in so called Normal Range
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Molecular Beacon for Detection of DNA of Borrelia

burgdorferi in Human Spinal fliid %
Positive unknown Fluorescence
patient cases (3) ; .
in prospective quantitated in Red Positive
series of Unknowns Bars unknown
300 N\ \ ??Normal less than 50 e,
' \ \ . 22
200 - \ Borderline case units
\\1 \ \ \ i T s % \
1001 , )
O‘? \i-‘\is\ .
NN N LLLIYIY 111 1)

100, \
; —

. , . c I
Coded specimens and Negative controls -duplicate L:;:::m'ﬁﬁ:;
measurements- each red bar is quantitative

: . : IgA,igM in Lyme
fluorescence against negative baseline spinal fluid
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SO YOU CAN SEE FROM
THE ALZHEIMER IMAGES

“Dots” mark areas of
Tissue Injury
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Molecular Beacons
Are “sent into the tissue”
To locate each and every

Area where the

Target Borrelia burgdorferi dna
Is Localized

n Situ DNA hybridizati
uo
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Borrelia DNA Utlllty of Molecular
Is Beacons for

Always in the

Cytoplasm Detection of Specific
Of the . .
NERVE Borrelia burgdorferi
Cell DNA

[GREEN]
Infectious Agent Inside of the
Nerve cell

Human DNA
Is
Always
In the
NUCLEUS
Of the
NERVE
Cell [Yellow]
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Ok..
So the textbooks The Begmnmg -

Tell us That: All Spiral

All the time

Spirochetes
Are supposed to
Corkscrew in Shape

So

How do We

Reconcile that

In Human disease

The borrelia burgdorferi
Spirochetes

Wind up as

Non-Spiral forms

Like

Dots (granular forms)

And Round Bodies ( Cystic

1Of9rmg)??? Molecular Beacons Resparch b. burgdorferi ) )

Borrelia Shape Changes
An Introduction




granules
within the

Cyvstic Borrelia burgodorferi
with Abundant
Granular elements

Photo Credit:
Alan B. MacDonald MD
1988

GRANULAR
CHANGE IN
SPIROCHETH




Spirochetes are expected to be
Spiral

(corkscrew) in shape

according to Textbook teaching

Copyright 2012
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SPIRAL
TRANSFORMS TO
ROUND BODY (Cyst)




Completion of the
Transformation

All Round (Cystic)
All the time
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Borrelia Shape Changes
An Introduction

Corkscrew (spiral)
Borrelia

[Vegetative]




Alzheimer’s Disease — Cystic Borrelia — Reactive with Murine
Monoclonal Antibody H9724 ( a Gift from Alan G. Barbour, MD

Pheto credit : Alan B. MacDonald M. Photograph date 1987




Round Bodies (*y

are
established
as part of the

. B

repertoire
of spirochetes [§ \/

o)




Photo
Credit:

Oystein
Brorson MD
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Cystic Borrelia burgdorteri (2) with
Internal content of Spirochetal forms [Large “a”|
and Smaller Cystic form with rounded granular bodies.




The Early Shape Change

Early Rounding at One End of the
Spiral form - On its Way to Cystic

Borrelia burgdorferi
Reference Strain B31

ATCC 35210




SPIRAL
TRANSFORMS TO
ROUND BODY (Cyst)

¥
-

/ "
/ Freeze Frames from the Video movie

Credit — Stan Dembowski — 1999 - YoutTube




Alban et al Rhode Island

Cystic Borrelia Burgdorferi with protruding
segments — e tﬂilS”




Biofilm
Cgmmumty
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Biofims of Borrelia burgdorferi 10/12/2012

GRANULAR FORMS OF BORRELIA IN THE BIOFILM
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GRANULAR FORM DOMINANT
BIOFILM OF BORRELIA-BURGDORFERI



1 DNA hybridization
xa Fluor (red) Fluorochr:

In situ DNA hybridization hippocampus tissue section from
Alzheimer’s disease showing dot like positive signals within the
cytoplagsm of nerve cells using flagellin DNA probe for open reading
frame BBO 0147 of Borrelia burgdorferi, 1000x magnification

GRANULAR DEGENERATION IN
ALZHEIMERS - ACTUALLY
GRANULAR BORRELIA BY

0 MOLECULAR.BEACON.ANALYSIS

—>



RESEARCH Goals=
1. Use molecular beacons to
prove that granular “degeneration”
Is actually the granular form
Of the borrelia spirochete
Deposited inside of Alzheimer brain
Neuron cells

DNA hybridization
r (red) Flu orochrtl'
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Research goals=
2. To use molecular beacons
In the analysis of Alzheimer’s
Autopsy brain tissue to prove
That borrelia Burgdorferi DNA
Is present in Digests of brain
Tissue in high levels
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Research Goals=
3. To use Molecular beacons
To image and photograph
Borrelia burgdorferi
Spirochetes INSIDE of
Brain Neurons in Alzheimer’s
dlsease
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Research Goals =
4. To Use Molecular beacons
To demonstrate that the
PLAQUES in Alzheimer's Disease
Are composed of
Biofilm Aggregates of
Shape shifted borrelia burgdorferi:
Granular, cystic, spiral, and cell wall
Deficient.shapes



Only Borrelia DNA 1n

Glows Green in the Picture

Borrelia burgdorferi Flagellin DNA | In situ hybridization. Large Plague |

1000x onginal magnification

slide////Image Right- Alzheimer plaque stained wit
Bielschowsky Silver Stain (Brown arrow)
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Mr Paul Christensen
Alzheimer’s At Autopsy 8 years
after Spinal Fluid + for Borrelia

burgdorfer1 at Stony Brook

Borrelta burgderfers Flagellin DNA | In situ hybridization, Large Plague

1000x original magnification
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In Situ DNA hybridization
&lexa Fluor (red) Fluorochron're
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Background: Accurate clinical diagnosis of AD is a challenge, cspecially
when the discase is ot its carliest stages. There are a few CSF hiomarkers
for ALY but their sensitivity and specificity have limited clinical application
Therefore, identification of new and better biomarkers, especially those
Iy aid us in AD
prevention, diagnosis and treatment. Objectiveis): To ientify new CSF
biomarkers for mild AD. Methods: We 1ok o comparative proteomics
approach by analyzing the protecmes of 12 CSF samples: & from subjects
that have mild AD (CDR 1) and 6 from age-matched controls (CDR 0). A

that could identify ADD at its earliest stages will

pooled sample was made that consisted of an aliguot from cach of the 12
samples. After being depleted of high abundam proteins, these CSF sam-
ples were anulyzed with 2D-DIGE. Each gel had a CSF sample from a
subject that was CDR 0 and CDR well as the pooled sample. A subset
of protein spots were matched across all gels. MS/)

analyses were
| abundance between

performed 1w identifly spots that displayed different
the two CDR groups. The identified proteins include ones that have already
been reported to be changed in AD CS
al-antichymotrypsin (ACT), gelsolin} as well as a number of
\‘unildqlu A few of these candidate biomarker

andfor implicated in AD patho-

were selected for
validation using ELISA. Their expression levels were first va

il

e wsing
the original 12 CSF samples and then with a much larger sample set that
contained CDR 0 (n=55). 0.5 (n=20) and 1in=17) CSF samples. The
levels of two proteins were found 1o be significantly elevited in the AD vs
control groap. Interestingly, their pro

levels correlate with each other
AB42, a hiomarker for amyloid
deposition. Validation studies on more candidates are underway. Conclu-
stons: We huve identified new CSF candidate hiomarkers using novel
proteomics approaches and also validated these candidates in a larger
sample set. The orhogonal nature

but do not correlate with that of CS

o the changes in some biomarker
candidates to the existing AD biomarker AB42 suggests additional utility
as part of a new prodein biomarker panel,

DIAGNOSTIC PERFORMANCE OF A CSF-
BIOMARKER PANEL IN 1080 AUTOPSY-
CONFIRM DEMENTIA CASES AS ANALYZED
WITH SINGLE AND MULTIPARAMETER TESTS
Hugo M. Vanderstichele', 5. Engelborghs’, K. De Vreese'

T. Van de Castecle', B. Yan Everbroeck”, P. Cras®, J-1 Martin,
P. De Deyn®, Eugeen Vanmechelen', 'INNOGENETICS, Zwijnaarde,
Belgium; *Middelheim General Hospital, Antwerp, Belgium; “Instinute

Bomn-Bunge, University Amtwerp, Antwerp, Belgium. Comtact e-muail.

fugovdr@ innogenetics, be

Background: An essential requirem
mer’s disease ( AD) diagnosis is confirmation of its diagnostic accuracy
v-confirmed paticnt samples. Studies with retrospectively col-
lected cerebrospinal fluid (CSF) have shown that combined quantifica-
tion of total tau, phosphorylated tan (P-tawgp), and B-amyloid,
(AB, 4

tive

nt for a good marker for Alzhei-

in auto;

b can result in a diagn

o define the clinical pe
confirmed dementia subjects. Methods: A

pective case-control
study was sel up consisting of subjects with chnically determined
Jumunll 1 after visiting a memory clinic (AD, n=72; NONAD dementia,

n=25: healthy controls, n= 100). For demented persons, post-moriem
approved by the local ethics
of AB, ;. total

gle-parameter' ! (IN-

confirmation was available. The study wa
comimittee (CME Middelheim, Belgium). CSF leve
tau and P-taug,, were determined with sing
) and multiparameter (INNO-BIA

relationship between sensitivity and specificity was de-
scribed for healthy controls versus dementia, and for AD versus

ap® technology)

A

NONAD using Receiver U[‘\hll]ll}( haracteristic (ROC) curve analysis
MedCale Prog
performed using gene \I Jlm..lr models assuming normal errc /
version 9.1). Resulls: No significant differences were observed for
individual biomarkers between INNOTEST and INNO-BLA. With three

biomarkers, an optimal differentiation between healthy controls and

antitative response vi

N |

10/12/2012

demented patients could be obtained for the INNO-BIA AlzBio3 assay
using an algorithm with AB; ; and total tau, which was significantly
(P<<(L01} better than using the individual biomarkers. For differential
diagnosis of AD and NONAD, best separation was obtained with an
algorithm containing P-taugp and AB, 4. "' S Engelborghs. K De
Vreese, T Van de Casteele. H Vanderstichele, K Maeriens, B.Van
Everbroeck, P. Cras, 1] Martin, E Vanmechelen, PP De Deyn. Evalu-
ation of a CSF-biomarker panel in autopsy-confirmed dementia (in
preparation). Conclusions: The clinical performance of single and

multiparameter testing of tau, P-tavgp, and AB, ;, was confirmed

autopsy-confirmed cases. New models useful in clin

cal practice were

built showing that different sets of biomarkers predict the probability of
disease with sensitivity. specificity and diagnostic sccuracy systemati-
cally exceeding B0%
P2-143 QUANTITATION OF IN VIVO AMYLOID-BETA
: THESIS AND CLEARANCE RATES IN
HUMANS USING STABLE ISOTOPE LABELING
AND MASS SPECTROMETRY
Randall J. Bateman, Ling Munscll, John €. Morris, Kevin Yurasheski,
David M. Holtzman, Washington University, St. Louis, MO, UUSA

Contaet e-mail: batemanr@neuro.wustl edu

Background: The amyloid hypothesis suggests that amyloid-8 ( AB) plays
an important role in causing Alzheimer's disease (AD). The central tenant
of this hypothesis proposes that accumulation of amyloid-beta (A8), in

mstream events that culminate in dementia due to
v of Af in humans, we
ntify the synthesis and cle

toxic forms, leads to de
AD. Ohjective(s): In o
developed a technigue to g
i vive in bumans. Method:
genetic mutation that cou

r to address the phy:

ance rates of AR

In healthy volunteers and in carriers of a
s carly-onset AD, Af was immuno-isolated
“weleucing incorporated into A was quantified

from the wmount of

using mass spectrometry, and rates of synthesis and clearance were calcu-
lated. Results/Conclusions: The fra
the lastest measured production a human protein, This technigque
may be used 10 study the pathophysiology of AB in AD patients and
controls, and w determine differences in A production and clearance rtes
rker A B metabolism th

used to monitor AD progression and the effects of novel therapeuti

nal synthesis rate

f AP was ane of

es of

in humans. It may also provide a bic t can be

enls

on A synthesis or clearmnce

MOLECULAR INTERROGATION OF SPINAL
FLUID FROM DEMENTIA PATIENTS WITH
MOLECULAR BEACON DNA PROBES FOR
NEURORORRELIOSIS

Alan B. MacDonald, 5t Catherine of Siena Medical Center, Smithiown,

NY, USA. Contact e-mail: inmacdonald @ vahoo.com

Background: A prospective study of cerebrosy fuid was o
determine the incidence of DNA of Borrelia burgdorferi in a hospital
population of patients with and without dementia using Molecular Beacon
based Gene probes for the DNA of the spirochete, Objective(s): Detection
of specific non-human DNA fro
rial puthogen { Borrelia burgdorferi), in an unsclected p\\pulnlmn of inpa-
tients in & community hosptial setting, Methods: ( ive Fl v
analysis of positive DNA Hybridiz

a proven central nervous system bacte

ions of Molecular Beacons specifically
transcriptomes in human spinal fuid.
Conclusions: Moleeulur Beacon technology offers o superior method for

engincered to find Spirochetal DN

the detection of DNA of infectious orgamsms in hi brospinal fluid,

an Ce
when compared with Polymerase chain reaction methods. Results: Fifty
spinal fluid specimens were analyzed with Moleculsr Beacons and with
PCR primers designed to amplify similar target spirochetal transcriptomes.
Superior detection of infectious DNA was realized in the Molecular Bea-
con testing DNA sequences,

Molecular Beacons Research
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Thals

Ub-pasitive inclusions predominantly occurred within neurons (=97
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characterized their cellular and subc r localization
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Background: A cystic form for Borrelia burgdoferi (Bb) was initially
reported in 1988 in an autopsy study of Alzheimer’s discase tissue obtained
from Dr. George Glenner’s brain bank. Cystic profiles were documented
with stlver stains, and with Murine Monoclonal antibodies to a Flagellin
Epitope specific for Bb and 8. hermsell [H9724 from Dr Alan Barbour],
Objectivei(s): Fresh frozen hippocampus tissues from Alzheimer’s disease
es provided by the Harvard University Mcl

i

1 Huspital brain bank
were cultured in BSK M medium to attempt 1o grow spirochetes in vitro,
Methods: Triturated fresh hippocampus was cultured in vitro in sterile
BSK M liguid media
examination and Acridine omange staining with epiflnorescence microscopy
was compléted. Detection of specific lin DN A sequences from ORF
BBO147 using a Molecular Bescon DNA pobe was used o measure
incremental increases in Bomelia specific Flagellin DNA in culres, as
coamp

24 degrees C for one year. Darkficld microscopy

e with the ariginal fresh tissue retained unculiured DNA Extracts,

Results: Cystic borrelia structures were recovered from in vitro cultures of
fresh Alrheimer disease hippocampus tissue, Incremental increases in
Borrelia burgdorferi Nagellin B DNA were documented in culi
Conclusions: A subset of Alzheimer's disease is related to chronic New-

SSUES.

roborreliosis in the human host
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Background: We report a case of 32-vear-old man with myoclonus,

rapidly progressive dementia, uf it and subtle right hemipa-

resis. The clinical and first patk
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