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EOURCEd Y members, physicians, pathologists, Ph.D's,
icly Jsj"'i and technologists, who are committed to
,.ns;;j_,,mj aboerateries in providing the highest quality
iziejgigs fic laboratory services.

QU members are experts in the field of Clinical
e u|--"!e pratory: Science and have a record of
=——accomplishment for developing some of the most
successful clinical laboratories in the country.

~= CLC provides consulting in all laboratory services, well
~  known and specialized in molecular diagnostics

* For more go to Clinicallabconsulting.com
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VDX REpresents the Fastest

VIBSISRTOTtablerSegment offlealars ervices

~30 %

growth over 2 years

66,764 tests

Averaged annual billable molecular tests / laboratory
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Source: Molecular Diagnostics State of the market 2007, Washington G-2 Reports
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USH\iolecular Clinical Di
arket

Infectious Disease is currently a high proportion of MDx Testing today

L T
e & =

Others
18%

Infectious disease HPV

32%
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Source: US Molecular Diagnhostics Market, Frost and Sullivan 2006
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Revenue Forecasts for Infectious Disease Segment
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Source: US Molecular Diaghostics Market, F743-55, Frost and Sullivan
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USHVielecular Cll_g_'i'éal D)
Market ———

Oncology and Pharmacogenomic tests will increase in contribution to
both test and revenue numbers in the future.

.

Others
18%

32%
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Source: US Molecular Diagnhostics Market, Frost and Sullivan 2006



Melecular Clinical Diagnostic:

Approximate Average Reimbursement Rate 2005
= G $123

$102

$81

$75 ¢74

HSV PCR NGPCR CTPCR HPVAP HCVVL HVVL HBVVL HCVPCR

Molecular Test
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Source: US Molecular Diaghostics Market, F743-55, Frost and Sullivan



T

J\/]J Jotlf |agnost|cs

> Mlolg r_Jl Zif \)ar =il
AIECHoUS Disease

=

) VlJJs‘CJl I pathology (solid tumors and

18] mat ite) athology)
. @ _enetlcs
—Iow cytometry.
— Torensm molecular medicine
* HLA and typing
* Personal Medicine and theranostics

rll_l'1|
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of Molew

—

-;: ependent of specimen viability
——»- Well controlled
: =5 Open to news and updates

* Diversity
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PISae\antages of Mo'lecu Al

* Highly complex technology
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About the Costs 0

olecular Diagn

Corrtarrinatorn coricrol aricl
autornatorn rias alirrinatad 3 roorr)

xoertige coflceps

Coast lower as corngaiiorn Iricraage
Trainlifle) or rairaining oarsonnal for
rrolacular iasirie) avallegfe

< Viyin 44 [ dop)'s rlaye ina volurmas Start with 1VDs

oMYAV DX =OUSES

How can | afford Molecular?

.).Jrs wm mestEmarginalfenarigher;

s’ Reimbursement per test enables
lower: volumes than other laboratory.
disciplines

® Physician education

d Can you afford not be in Molecular?
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TRAINING PROGRAMS (UNITED STATES)
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> 3 ___Transmltted Disease (STD)
_) _Dg etic Testing
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| (ﬂecular Oncology
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—Pharmacogenomlcs

Clinicallabconsulting.com
A Laboratory Advocate




e

—_—

BieeeBank and Tissue Sc
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o g .-lJJjJC to 7 Immuno-chemistry assays and 1
SENGI00 J\ ssay 3 MDXx tests are used

o |51 @ ‘and WNV (qualitative)

1—.-

,)bﬁ a SO used in some countries

"-'_*. -

;.f HIV and HCV used for tissue screening

_.—"

—*n =transp ants, CMV and EBV viral load

_.__::|-==t
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periance of MDx in-Bleed Bank™

Window Defecion Perind (days post Infeciion}
k] 40 =] ED
Pathogan Muthod

=apitis B surtace artigen (H3zAg) MMENDassay [P} D —
=apts B surtacs artigen (HS54g) MO ay [ADhoT) ——————————————————————————————

~epitiis B FAT {slngle doror iasiingl  ee—

=mpitis C antigen MMUDASS Ay -_— »
=apitils T MAT FIAT

mmJrDassay
AT

Source: AAEH and G- Prode
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Exéular-l.g;ectjbus.!ﬂsegg'e“"

IVAVITciloac and genoyping (Currently.
.-l\/:lj]:lr} as VD)

R C\/ v al load and genotyping (Currently
/elllcl Ie as |VD and ASR)

=~ B wlral load and genotyping (Currently

_—_l-l"_' —

== avarlable as ASR)
_' Mycobacterlum (ASR, some probes IVD)
* Other infectious pathogens (IVD and ASR)

'|'L

Clinicallabconsulting.com
A Laboratory Advocate




-

Sext 1'y T-r-a@t{ed-lil

=

C. fr.-vrnc 5'5 (TMA, PCR, HC2, BD)
< N. C JJan 1oeae (TMA, PCR, HC2, BD)
rlr)\/ﬂ- {C2 only IVD available, ASR)

: @eﬂotyplng (ASR)
'*’ "E / 1&2 by PCR (ASR)

_‘_-F‘

—

= GBS by PCR (IVD and ASR)
~» Other STD infectious agents
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Cje eilc esting /Sc e >
Benetic Testing wﬁg‘

DU REStcC(mutaten detectionz
EACLON ‘v eiden, F2, MTHFER;

E. FR/-‘ ,HD; DVID,

= Hern nc hromat03|s

= C IC Fibrosis (diagnostic)

—_—

= §nostlc/genetlc risk screening
~_ Cystic Fibrosis carrier screening

S

- = Thrombotic risk screening (FV, F2)

= — Familial breast and ovarian cancer risk screening
BRCAL, BRCA2)

— Screening for DNA MMR gene in Colorectal Cancer
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®licology or solid tumor markers
HEMAto __athology or leukemia and lymphoma

-
3 e

Tk

r'- e

nestlc
5 ognostlc and therapeutic monitoring
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. Mo ecular OncologX,-:.'

R

2\ | If '0."'-." ARG l'o‘ ANCer
FEuk mla and Lymphoma (BCR/ABL, JAK2,
'rlrj)

Q_: f__r: chromosomal abnormalities
Prognoshc and therapeutic monitoring

= 'Her2neu In breast cancer

- — BRCA1 and BRCAZ2 in breast and ovarian
cancer

— Microsatellite instability in HNPCC

_.--

w2
——

—
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- 1armacogenomicsss
. ! J

SHIEEN er fOGENENG mpmmﬁmum‘nthe——-

SIZYMS responS|bIe for drug metabolism

Drtjef 5 > SPONSE and adverse drug reactions

(“’Y.c%"ﬂ poor, intermediate, extensive and
—u metabollzer

r____‘_.._'_-

——

-—-_;-',—.

=k MT polymorphism in leukemia and
—= autmmmune disease dosage treatment

¢ Other drugs methabolized by CYP2C9*2 &
CYP2C9*3

* VKORCL1 for coumadin dosage

"
_—
e
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Reasons to bring MDx in-house
* |ncreased in send outs

* TDemand for new MDx tests

* |Decreased MDx cost
Technical and clinical support
Improve profitability
Foundation for growth
Capital/Financing Available

- -.:; = -!‘.'C‘OStS

Clinicallabconsulting.com
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Source: US Molecular Diagnostics Market, Frost and Sullivan 2006



-#-Mal Goals for Newitor =

=% olecular Dx will continue to grow In percentage
~ oftotal laboratory tests

* |nfectious disease (CT/GC, HPV) will remain a
foundation for many molecular laboratories.
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o —

'FDA approved tests

-\_/(__)Iume (CT/GC, HPV) tests

an initial MDx vendor (go with reagent rental)

| te the price (consult experienced experts)

== G0\ th one platform with a brought menu (closed system)

—'—'-_#_ E

= :*ngher consultant to training staff in MDx techniques
- (cheaper then to enroll then in the MDx course)

“+ Collaborate with other labs (consulting until you establish
your team

* Use hired vendor to train your sale reps on upsaling MDx
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Genetlcs Factor Il Prothrombin, Factor V
Leiden , MTHFR, CF

« Again go with IVDs first, if not use ASR (no RUO

or LDT)
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Source: 2006 / 2007 Survey of 600 US Molecular Laboratories
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. G_rouped CTP codes
 ASR and home brew methods are added
* Report formatting
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nereasing Volumes througt
Viarketing,and Educats

—

d

e ns- marketlng and sales efforts to attract

~  AMCG, AAP, AMP)
s Provide clinicians with the specialized training for

the interpretation (education using brochures and
pamphlets)

* Set up presentations for clients Ciinicaliabeonsutting com

A Laboratory Advocate
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How to Coﬁet’e"

—
e
| + RepidTAT 3 *  Medium TAT *  Medium TAT *  Medium TAT
2 _—
;_'-' ¢ Small volume * Large volume e Cost effective ¢ Medium volume
= : * Maximum e Low prevalence * Various * High positivity
flexbilty *  Cost effective fevels of complexity *  Consistency
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EEN Revenues Growth Rate

ReventerFerecasts for Infec

T 19%

T 18%

T 17%

(%) arey yimoio

T 16%

2002 2003 2004 2005 2006 2007 2008 2009 2010

Year

Source: US Molecular Diaghostics Market, F743-55, Frost and Sullivan

f - 15%
2011 2012
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US Revenues for the Infect
SQJMPSegm. i

B L
-

=

.| Segment

="
: ﬂl.-Fn._ =

—
IS
_ 20)0)s

2005 (26)
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*Includes CMV, HBV, WNV, GAS, GBS etc.
Source: US Molecular Diaghostics Market, F743-55, Frost and Sullivan




The costs of molecular are real,
but so are the Opportunities

——1n ect|ous dlsease testing will continue to be the foundation for most
=  molecular labs because of established reimbursement and clinical
== e -utlllty
-+ Oncology and pharmacogenomic tests requests will grow however
physicians will require more local support for these complex
methods.
 Molecular labs today can and will provide clinical, operational, and
financial benefits to their institutions.
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ViBlecular. Dia ‘bs@%g'
Me) | gp tic,

= DNA or RNA
Mr ecular diagnostics is the study of
Ielc aclds for diagnostic purposes
:_— _centlflcatlon of whole genes

— |dentification of a specific sequence

— |dentification of a single mutation
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& Humans have ~ 6 billion bp
= </ pase 4= 256 Dbp
= *8- base  48= 65,536 hp
== e 20-base  42°= 4,398,046,511,104 bp

.- -ACTGGACATACTACAAGTCTCATTAGGCAGCCTAATTCGTATACCGTACTACTGGAC. ..

.- - TGACCTGTATGATGTTCAGAGTAATCCGTCGGATTAAGCATATGGCATGATGACCTG. ..

Clinicallabconsulting.com
20 bp unigue sequence A Laboratory Advocate




Molecular Qﬁgﬂm

_?I,gles;h_. | =

com——

3. Detection
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Extract]‘o n:
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c

DNA the Molecule of Life

| :
'i'" j,!__

&
al.k;.ﬁ"i‘:?)'ﬁuﬁ-ﬁ"“ &W‘ i
M:Q
L

chrumusumes

cell

http://www.paternityexperts.com/img/DNA-of-life.jpg

Clinicallabconsulting.com
A Laboratory Advocate




 NA Extraction. % .

AlNpretocols; use 4 bhasic steps:

Step ‘L Lyss  Sigdo 23 =iglel VA Step 8r Remove  Step 4: Release
L contaminants purified NA

» Silica-based » Ethanol-based o \Vater
particles buffer s Buffer
s Magnetic beads

= ENZYMES

i Add Lysis & Transfey suparmatand
Birmding Buffar [CRAD fo iy fuibe

Magnedic Isalation,
Wash Stegs |, I and I

Add SlfAG-0NA Add Elubion Buffar

Gachna ta Particlas

FParlicles (a0
""'.\“‘H. Il /},’ S,“ l P _l',' ||I :
i Ty "..-r"
J - A hings i .
\

I'IL Clinicallabconsulting.com

A Laboratory Advocate

http://lwww.chemicell.com/products/purification/dna/_img/dna.png
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Vielecular Diagnostics Target o
Amplification Technologies

i—

MVEIECUar bielogists manipulate normal
DINANEplication and other normal cellular
PIUCESSES 1N the laboratory to make more

i

__"*-"_:hucleic acld for subseguent analysis

it — ——
- — -—--..--—'

i
= —
—

I

e
—— —
p——

el
n

i g
e
—_

— _—
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NAsRepli "*‘ZI'
DINASREPIIC, ;
DIN «ep:cat_lﬁor_a.. €

) — —

i — -
. A ] A ] A \ ] - A A\

=1 A i 5 gr — —~ ror B RV R )
2 =

- e ed DNA 0 oL s e o
Jgugldatr:‘!er . 3 TGACCTGAGTTACGGTAT5
.r"'-l'l"-"

Sirand dgile

o = o i e 2=
5 > 5

AN
AR e & ERR
S Ll T R P
L] | W | ||| ]

- 5

—

T 6 AL/
¥~ Polymerase
e
e 3 . I 5ACT GGACT CAA TG CC AT AN
__rr.‘Pgixm_eraseextensmn Tl —, |||||||||||||||ﬁ’
— EEEEEEEEERREEEES 3 NEER

T GACCTGAGTT AC GGN/’I/

_—

Replication is bi-directional, resulting in two new strands of DNA
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——

Po]ymerf-f" ain Reaction (PCR)

Rezli] E'CR

rr...mg otion mediated amplification

_NL earfamd seguence based amplification

‘__-
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~ DNA Re '1"6@

o : GIGIATCTIHC A AT G CCATA
=t I e O .

5 = 3]
Doubls siranelse DNAT N e = B

Sirairiel ¢

_1.,:' L Y 0 e Y 5 e

Primer z Jﬂﬂ.—).lll{_l T . oA < B
o 3'||||/ 3 S e (0 LR

i el T 0 =] =
HJI/msr‘hsf‘ tenS|on T 6 A

¥~ Polymerase

g b P e e e P O (59 N 7 o
TGACCTGAGTTACGGTAT

—— o ACT G 3
-~ s Primer(s)
— . TS T CA c A ¢
» Nucleotides (A,C,T,G) G G =
* Polymerase
o Buffer Mg++ Mg+t Clinicallabconsulting.com
Mg++ Mg++ Mg++ A Laboratory Advocate




RBJymEe ase'ChaiD_ﬁeactio

e

P

Dlappztiyras 94 9¢€

B — - . _.—-""5
3
S
‘ Anneal primers;
2510 650C
3
D 35 cycles
ﬁ
3’ )
:__:._- ._:'1._--" ‘ Extend; 720C
e —
= - 5! E
- <
>
3’ )

Clinicallabconsulting.com

The primers determine the boarders of the piece of DN 82t o Advocate




Traditional P__Cﬁ CvC

QneGycle of ‘traditionall PCR. _

DETIELUTERSASIOISECE

Ramp

- Time,

10 sec

o

Anneal, 40-60°C, 20 sec

Extend, 72°C, 50 sec

R
~ Time,

10 sec

7 3

'
>

One cycle = 2 minutes
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L
e Power of “2”

> ‘ st ouhd

x 2 coples
‘ 2nd Round
4 copies
‘ 3rd Round
8 copies
= : . ‘ 4th Round
S 16 copies
— R
A ——
; 35 Rounds
Over a million Copies Clinicallabconsulting.com
A Laboratory Advocate
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Detection I\/Iethod T —

|

U@ O EEUS AULE, ‘f\.} : e

Gilo] IS performed
— ~p0|nt detection

VI E tJ_ce Jnciude:

SSAgarose gel

— ; electrophoresis _

..:."__-.-_-____-_.- CO I O rl m etrl C re aCtI O n S plorations/03bio/background/mol

ecular/media/gel_plate_600.jpg

g -

http://www.scielo.br/i
mg/revistas/rimtsp/v4
8n4/a04fig01.gif

www.roche-molecular.com .1 Clinicallabconsulting.com
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IR

Real-Time

R ———

—

s

"{3,_-,1] rjmu SNRER rar—rrr"' thevamplificatior
r)rJ,I_J —as It o¢ceurs, or in “real-time”

H‘ £ te Chnologles were needed to
_ . | pllshed this:

E o
- [ =

e strumentatlon detection chemistries,

e ._-'
—

= naIyS|s

=

el 0
\J-
.i:

'r

—ar
E—

-

== -What are some of the differences between
traditional PCR and real-time PCR?
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rleztiifie) ologics

for nezit
transisr,

piaced in

“heating blocks

Detection is
separate

q

Glass capillary

e caction
chambers

Capillaries are
placed in

C!!m! == o|der and act
as cuvettes

" mag

Detection
OCCuUrs
simultaneously.

Iinicallabconsulting com
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www. applied.biosystems.com, www.biologyreference.com, www.roche-applied-science.com
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http://pathmicro.med.sc.edu/p
cr/ISYBRGreen_small.jpg
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Lk
P 1

- Denature, 94°C, 0/sec

Extend, 72°C, 15 sec

=

—a = Ramp
___;-:—-_—-__'__—_-.:"-__i__ Time
Anneal, 40-60°C, 5 sec
— Clinicallabconsulting.com
One CyCIe i 20 Seconds A Laboratory Advocate
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SCR.and Real-Time RLCR" =

——

100
95 %
g 90
:: 85 Y A
5 80 7 s
8 75 ! k
1 - q) s s @ - - - - —
_._:::-.-.__‘__:_: % ;g ‘\ ’
—'_'_:‘_.:.--:.:-.:;' = Ad l'
— 60 .
—— 55
50 L L L L L L e I I O B O

1 6 11 16 21 26 31 36 41 46 51 5 61 66 71 76 81 8 91 96 101 106 111 116 121 126 131

Time (sec)

— Real-time = = = Block Cycler

Traditional PCR = ~ 2 minutes/ 1 complete cycle

Real-time PCR = ~ 2 minutes/ 6 compl
A Laboratory Advocate
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i

lpie

“rrm

scriptibn Vediated"Ampliticationi(IiVIA)

ucleic'Acid SequenceBased
Amplification (NASBA)

R4

Promoterprimer binds *

T BT e

Feverse transcrption of gD A #

DA
IIIIIIIIIIIIIIRNR
EM.Aze H actrvty of ET *
degrades tRHA
e[ A
Primer 2 binds :DHA ¥
G
Q‘ |
2nd strand syrthesis by BT +
ZIIIIIIIIIIHIIQERH,&
R4 Eolymerae _
imitiates franscription - v ET symthesizes
% dsTatlL
[TITTTTIT117
100-1,000 R 4 4 %ﬁéﬂsﬂerpm
coples produced
Elass H
4 Primer 2 binds BN A b it
'_'.RT' [ —= I O I

N—

Promoter-primer binds

RNA (+)

N

RNA

e 11
Primer 2 binds cDNA RT

dsDNA
RNA Polymerase
T7 initiates transcription
<~ RNAP 11— \_ AMV
- RT

100-1,000 RNA (-)
copies produced

ULEEBIICERLEY  Clinicallabconsulting.com
P— %MI_V A Laboratory Advocate




Real-Time NASBA

= -
REAL-TIME JﬁSEH

IMEECTMEEFINIEN AN L IERNLIGERILIERL

target molecular beacon

primars
molaouiar Eacons
internal calibrabor

ENTYMEs

ML EEFI TR IAfE LI ERL LI AEN L IOENLITEFL]

Clinicallabconsulting.com
www.biomerieux-diagnostics.com A Laboratory Advocate




Signal mﬂlﬂ,ﬁ,{ _

B ENCHEC DN A (bDNA)
2 Hyord € Capture
~ Invar -H.__

— - = i
- — i
_'.1 — o = _J-—-_-_- F
e — =
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SBranched DNA (hDINA)

Hybridize

Degratﬂe RNases and target probes Hybridize Preamplifier_
[RicARIR NG A A farget preamplifiers
= Target RNA = probe _ =

N NSNS

4' ﬁ\]f—ﬁ{g;;;éﬁmbe \MJ/I 3“3/1 s
bONA

Amplifier p label ﬁmbi ‘ J
Hybridize ity
Hybridize %Q}'

bDI}.I;‘& Add
Amplifiers label substrate
and measure
light

- N,

| ‘ | d 1]
Clinicallabconsulting.com
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e
Hybrid Capture =

Hybridize RNA

X 5S¢ Label for Detection
——— -\ cids Probe with Target

Capture Hybrids

=_— = DNA RNA:DNA hybrids Captured
Clmicalispecimens v are captured onto RNADNA hybrids
are combined with Target DNA a microtiter well are detected with
a base solution combines with coated with multiple antibodies
which disrupts the specific RNA probes capture antibodies conjugated to
Virus or bacteria creating RNA:DNA specific for alkaline
and releases target hybrids. RNA:DNA hybrids. phosphatase.

DNA.

Clinicallabconsulting.com
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Invader Chemistry. -

Correct DNA structure forms: Wrong DMNA structure forms:
Signal detected Mo signal detected

&' arm Sien o0 d
5 CULAVAGE 5 arm L

Imvader Oligo h ¥ Invader Gliao ¥
&

¥ Y s—
Y R & g — 33
bMut DMNA Target ""'"SNP hMut DNA Target

Result: Cleavage l Resull: No Cleavage %

Mo Si
released 5" arm Stgnal
-'-_*

SaT GF
CLavaoE

& &
released
5 arm

FRET Probe 1 FRET Probe 2 }1__

Resull: Cleavage ¢
and signal

Fluorascant Mo Fluorescant — -
Signal Signal Clinicallabconsulting.com

A Laboratory Advocate
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