Absol ute ' Qu
antificatio
n O Gene
Expr essi on
Usi ng Sybr
G een

When sonebody

should go to the

books stores,

sear ch openi ng
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by shop, cshel f
by shelf, it is
really

probl ematic.
Thi s i s why we
al | ow t he ebook
conpilations in
this website. It
will utterly
ease you to | ook
gui de absol ute
quantification
of gene

expr essi on usi ng
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sybrgreen as
you-such as.

By searching the
title,

publ i sher, or
aut hors of guide
you in point of
fact want, you
can di scover
themrapidly. In
t he house,
wor kpl ace, or

perhaps in your
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net hod can be
al-l ~best pl ace
wi thin net
connections. |f
you object to
downl oad and
install the
absol ute
guantification
of gene

expr essi on usi ng
sybr green, it
is categorically

sinple then, in
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t he past
currently we
extend the

col l'eague to

pur chase and
nmake bargains to
downl oad and
install absol ute
guantification
of gene

expr essi on usi ng
sybr green
appropriately

si npl e!
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Gene expression
anal ysi s by
Quantitative
Real  Ti'ne PCR -
By usi ng

experi nment al
exanple How to
achi eve Absol ute
quantification
in gPCR -

( CopyCount - CNV
sof tware) Real

Time QPCR Dat a
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Anal ysi's

Tut or i al

Anal yzi ng
Quantitative PCR
Dat a

Usi ng St andard
Curve to

Esti mat e DNA
Quantity -

For ensi ¢ Focus
#4Abselute
and—Method
Va-dat+en—

Page 7/124




expr essi on
anal ysi s
L )
Methods—of —m-RNA
vy )
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How t0 Normalize
cDNA
Concentrations
-- Ask-TagMan®
Ep. 15 by Life
Technol ogi es
Absolute

of " RNAs—Ask
Faghan—#26 -5
Hndsay—FPrro—
Absolute

e :
anrd—Method
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Vati-dat+en Real -
Ti.-me Pol ynmer ase
Chai n Reaction
(PCR) - -Mul'ti -
Li-ngual - Capti ons
Quantitative PCR
expl anati on Hew
FToPerform The
Petta-—bBetlta—Ct+

Method—{(+n
Exeel) RT- PCR
for Cene

Expr essi on

Real Time PCR -
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Basic sinple

ani mation - part
1 intro HDReal
FiwePCR—
Faterpretatioen
of—the
afpeati+on
ptot—part—2-HD

Gene Expression
Real tinme PCR
Real Tinme QPCR
Dat a Anal ysi s
Tutorial (part

2) Under st andi ng
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Reverse
Transcri ptase —
Effects on C
val ue Real Tine
gPCR
optim zation,
Cal cul ating PCR
Efficiency

Gene Expression
3: Using RNA
sequencing to
anal yze gene
expressi on

Real Tinme PCR
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Anal ysi's gqPCR
Ter ns
Si-rmul-taneocus
Proteom-cs—and
Fotal Segq—andthe
Futore—of—Single
CeH—Analysts
How Hi gh

Chol esterol Can
Be Heal t hy, and
Low Chol est er ol
Coul d be
Harnful, with
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Dave Fel dman
Droplet Digital ™
PCR for Gene
Expression and
M-cr oRNA

Anal ysi s
cheostng—The
Ri-ght—Master—M-x
For—Your—¢PCR
Expert+rent—~Ask
Faghvan—#32
Transcription
and Gene

Expressi on
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Absolute

Quanti fication
O Gene
Expression

Sicnce a high
rati o may not
necessarily mean
a high
expressi on of

t he gene of
interest as the
ratio is
sensitive to the

expression | evel
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of 1t he

nor mal i zi ng gene
(the
denomi nat or) .
Absol ute
guantification
relies on a

st andar ds pl ot
constructed from
t he known
concentrations
of standards
tenpl ate and

correspondi ng
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| evels of real-
ti-me. PCR dat a.

Absol ute

guanti fi.cati on
of gene
expression in
bi omaterial s
Quantification
of gene
expressi on at
the single cel
level is key to

under st andi ng,
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predicting, and
eventual |y
nodul ati ng
grow h,
devel opnent;, and
adapt ati on of
cell popul ations
and organi sns
Cel | -t o-cel
variations in
t he abundance of
gene products
reflect the

stochasti c noi se
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i nherent ~i-n the
bi.ochen ca
processes of
gene expression
and reegul ati on
networ ks as wel |
as random
fluctuations in
cel l ul ar
conponents and
physi ol ogi cal or
envi ronnent al
factors.
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Absolute
guantification
of gene
expression'in

i ndi vi dual

For the
qguantification
of gene

expr essi on,
researchers have
used B-actin, gl
ycer al dehyde- 3-p
hosphat e

dehydr ogenase
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((GAPDH)
ri-bosonal RNA
(rRNA), or other
RNAs ‘as “an
endogenous
cont r ol

St andar ds
Because digital
PCR uses the
fraction of
negative to
total replicates
to deternm ne an

absol ut e count
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of 1 mpliecul-es; ' no
st.andards are
required.

Absol ut'e vs.

Rel ative
Quantification
for qPCR |
Therno ...

gene expression
of a gene of

i nterest using
t he absol ute

quantifi cation
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nmet hod in the
Eco Real - Ti ne
PCR System The
steps covered in
thi s protocol
i-ncl ude: 1. RNA
Extraction and
Quantifi cation
2. CDNA

Synt hesi s 3.
Preparati on of
Serial Dilutions
4. Real -Time PCR
Amplifi cation
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5. Data Anal ysis

Absol ut e
Quantification
of . Gene
Expressi on using
SYBR G een

Here we present
a rapid and
robust net hod
for absolute
quantification
of expression in

Vitis where
Page 24/124



varying
concentrations
of genom c DNA
were used-to
construct &

st andard curves.
Thi s met hodol ogy
was utilized to
absol utely
quantify and
determ ne the
variability of

t he previously

val i dat ed RG
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ubi quitin (

VvUbi ) across
three test
studies-in three
di-f ferent
tissues (roots,

| eaves and
berries).

Genom ¢
DNA?based
absol ute
guantification

of gene ...
Page 26/124



In conparisonto
the relative
qguantification,
cDNA- based
absolute (CBA)
gPCR nethod is
found to be nore
sensitive to
gene expression
vari ations
caused by
factors such as
devel opnent al

and
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environnent al
var i-at i ons.

A novel
procedure for
absol ute real -
time
quantification
of ...
Absol ut e
guantification
of gene
expression in

bi omateri al s
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resear ch using
real-time PCR

Bi omateri al s.
2007 Jan; 28(2):2
03-10. doi: 10.1
016/ . bi omateri a
I's. 2006. 09. 011.
Epub 2006 Cct

10. Aut hors
David Tai Leong
1 ...

Absol ut e

quantification
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of 1 gene
expression in
bi omateri al s
Absol ute

guanti fi.cati on
rel ates the PCR
signal to input
copy nunber
using a

cal i bration
curve, while
relative
guantification

measur es the
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relative change
n MRNA
expression
l-evel's.

Gene
Quantification &
real time PCR
guantification
strat egy

Due to its
sensitivity,
gPCR has becone

t he standard
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net hod f or
neasuring | evels
of gene
expression.
Quanti fi cati on
of PCR may be
relative or
absol ute, and
traditionally
has been

per formed using
non-specific
intercal ating

dyes or gene-
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specific
fl.uor escent
pr obes.

A-sinple,

accur ate and

uni versal net hod
for
guantification

The Reference in
gPCR & dPCR -
Academ c &

| ndustri al
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I nformation
Pl.atf orm The
CGene
Quantification
pl-at form

descri bes and
sumari ses al
techni ca

aspects invol ved
in quantitative
gene expression
anal ysi s using
real -time gPCR &

dPCR It
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presents a | ot
of- new and

i nnovative gPCR
& dPCR
applications,
chem stri es,

nmet hods,

al gorithnms, M QE
and QC
strategies |,
cyclers, kits,
dyes, analysis
nmet hods, events,

and services
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i nvolved:

Ref erence in
qPCR www. Gene- Qu
ant i fi cation.inf
o]

I'n many studies
utilizing either
m croarray- based
or know edge-
based gene
expression...

St andar di zat i on

of Gene
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Expression
Quanti fication
by Absol ute Real -
Ti me gRT- PCR
System Using a
Si.ngl e Standard
for Marker and
Ref erence Cenes
- Yi-Hong Zhou,
Vinay R Raj,
Eric Siegel,

Li pi ng Yu, 2010

St andar di zati on
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of | Gene
Expressi on
Quantification
by ..~

Gene (Expressi on
Quantification
Genom cs and
Sequenci ng Core
gene expression
gquantitation
services. Since
the i nception of
t he Genom cs and

Sequenci ng Core
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in 1998, ~we have
processed

t housands of

real -tinme

guantii tative PCR
(gPCR) pl at es,
each contai ni ng
approxi mately 96
reactions/ pl ate.

Gene Expression
Quantification
| nt roducti on.

Quantitative
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changes in
transcription
factor (TF)
abundances drive
dynam ¢ cel/l ul ar
pr.ocesses such
as
differentiation
by activating

| i neage-specific
gene expression
prograns and

si mul t aneousl y

repressing
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comnpeting
li-neages (G af
and Enver, 2009,
O kin-and-Zon,
2008) . At 't he
mechani sti c

I evel ,

bi ochem ca

st udi es have
shown that TFs
function through
t he recruitnent
and/ or
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Absolute

Quanti fication
of Transcription
Fact ors 'Reveal s

METHODS AND
RESULTS:
Thirteen

epi dem ¢ MRSA
bel onging to

di fferent clones
and carrying a
variety of toxin

genes were
Page 42/124



sel ected: ‘t'st
gene expression
was achi eved by
usi ng absol ute
and relative
guantitative
real -ti me RT-PCR
and the SYBR
Geen |.

Absol ute RT-PCR
showed a
statistically
signi ficant

hi gher | evel of
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t st expression
anong strains
i solated from
soft' tissue

i nfections.

Absol ut e and
relative real -
time PCRin the
quantification

Cene Expression
Assays are

bi ol ogical ly
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i nformative,

pre-- fornmul at ed
gene expression
assays for

rapid, reliable
detection and
qguantification
of nRNA
transcripts from
several node
organi sms. Each
product is
delivered as pre-

m xed priners
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and  TagMan®VCB
probe at a 20X
concentration

Gui de to

Per f orm ng

Rel ative
Quantitation of
Cene ...

Real ?ti me

absol ute
quantification
of tst gene

Absol ut e
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guanti fication
refers to the
anal ysi s of
unknown sanpl es
conpared wiith a
st andard curve.
Efficiency was
2-04 and the
concentrations
of the expressed
gene (tst), in
copi es per
mcrolitre,

ranged bet ween
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28:17 tand
8666- 65 (Tabl e
1).

Absol ut'e and
relative

real ?tinme PCR in
t he
guantification

Results were
expressed as
absol ute copy

nunber per pg of
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RNA or as
relative
expression. The
nunber - of

cyt oki nes nmRNAs
cal cul ated were
normal i zed with
t he ??actin
housekeepi ng
gene then, the
normal i zed

val ues of
stinulated cells

wer e di vided by
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t hose in contro
cells to obtain
the relative
expression.

Quantification
of Cytoki ne Gene
Expressi on Using
an ...

Absol ut e
guantification
of NMRNA usi ng
real -tinme

reverse
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transcription

pol ynmer ase chain

reacti on assays
as-'a

guanti tative

net hod, it

suffers fromthe

pr obl ens

i nherent in PCR
contrasts

conventional and

ki netic RT-PCR

nmet hods for

quantitating
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gene;expression
and conpares the
di fferent
ki'net'ic RT- PCR
systens. /It

il lustrates the
usef ul ness

Genetici sts and
mol ecul ar
bi ol ogi sts have

been i nt erested
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i n quantifying
genes and their
products for
many years and
flor rvarious
reasons (Bi shop,
1974). Early

nmol ecul ar

nmet hods were
based on

nol ecul ar
hybri di zat i on,
and were devi sed

shortly after
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Mar mur  ‘and, Doty
(1961) first
showed t hat
denaturation of
t he doubl e hel i x
coul d be
reversed - that
t he process of
nol ecul ar
reassoci ati on
was exquisitely
seguence
dependent .

G llespie and
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Spi egel man
(1965) devel oped
a way of using
the method to
tictrate the
nunber of copies
of a probe
within a target
sequence in

whi ch the target
sequence was
fixed to a

menbr ane support

prior to
Page 55/124



hybr i di zation
wi-t h t he probe -
typically a RNA
Thus, this was a
precur sor to
many of the

met hods still in
use, and indeed
under

devel opnent,
today. Early
exanpl es of the
appl i cation of

t hese net hods
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i ncluded the
nmeasur enent of

t he copy nunbers
in gene famlies
such as the

ri bosomal genes
and the

i munogl o bulin
famly.
Anmpl i fication of
genes in tunors
and in response
to drug

treat nent was
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diiscover ed by
this method. In
t he sane peri od,
et hods wer e

i nvent ed for
estimating gene
num bers based
on the kinetics
of the
reassoci ati on
process - the so-
cal |l ed Cot

anal ysis. This

met hod, whi ch
Page 58/124



exploits the
dependence of
the rate of
reassociation on
t he
concentration of
the two strands,
reveal ed t he
presence of
repeat ed
sequences in the
DNA of hi gher
eukar yot es

(Britten and
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Kohne, 1968). An
adaptation to
RNA, Rot

anal ysis (Mel i
and Bi shop,
1969), was used
to neasure the
abundance of
RNAs in a m xed
popul ati on.

Do you want to
know the details

t hat shoul d be
Page 60/124



taken'into

consi deration in
order to have
accurate
conventional and
real -tine PCR
results? If so,
this book is for
you. Pol ynerase
Chai n Reaction
for Bi onedi cal
Applications is
a collection of

chapters for
Page 61/124



bot hinovi ce and
exper.ienced
scientists and
technol ogi sts
aimng to

addr ess
obt ai ning an
optim zed real -
time PCR result,
si mul t aneous
processing of a
| arge nunber of
sanpl es and

assays,
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per f orm ng PCR
and RT- PCR on
cell lysate

wi t hout

ext racti on of
DNA or RNA
detecting fal se-
positive PCR
results,

det ecting
organi sns in
viral and

m crobi al

di seases and
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hospit a
environnent,

foll owi ng safety
assessnent's of

f ood product s,
and using PCR
for introduction
of rmutati ons.
This is a nust-
have book for
any PCR

| abor at ory.

The advent of
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t echnol ogi-es
speci fically
designed to
capture gli npses
of . gene
expression on a
syst ens-w de
scale has led to
a revolution in
our
under st andi ng of
cel | ul ar

dynami cs,

identifying the
Page 65/124



cont ri butions
and-i nteractions
of famlies of
genes invol ved
incell

devel opnent,
dysfunction, and
deat h. Broadly
classified into
count - based
"digital" or

si gnal - based
"anal ogue”

appr oaches,
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t hese
technol ogi es
have permtted
“portraits" of

t he
transcriptone to
be generated

t hr ough
conparative
measur enent s of
gene expression,
enabling, for
exanpl e, the

generati on of
Page 67/124



qualitative
nmodel s of

di sease.
However, 'truly
predictive
nodel s of
cellul ar
function that
can enhance our
ability to

di scover new
phar maceuti cal s,
det ect and

moni t or di sease,
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eval uate

treat nents, and
ultimately,
predict and
prevent-illness,
require

pl atforns that
can provide
detail ed and
accurate

measur enent s of
transcri pt
abundances on an

absol ute scal e.
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Unf ortunatel y,
i-nher ent
[imtations
preclude these
t echnol ogi es
from providi ng
this I evel of
gquantitative

i nformation.
This thesis
exam nes design
i ssues
associated with

a popul ar
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diigital approach
to

transcri ptom cs,
serial anal ysi s
of . gene

expr essi on
(SAGE), that

di m ni sh us
utility as a
tool for

absol ute
transcri ptom cs.
Careful analysis

of the
Page 71/124



pr ocessi ng, st.eps
i-nvol ved in
converting the
starting nmRNA
population into
short sequence
tags (SST5) and
subsequent |y
into a fornmat
anmenable to

i nterrogation
vi a sequenci ng
t echnol ogy

reveal s the
Page 72/124



i nt roducti-on of
st.rong bi ases
and artifacts
that Timt
r'eproduci bl e
abundance
measurenents in
SAGE to
transcripts
present within
t he hi ghest 2
orders of

magni tude in the

origi nal sanple.
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As arlarge
nunber of steps
are involved in
format ting SSTs
flor -analysiis via
sequenci ng, an
alternative
strategy is
present ed t hat
utilizes a

m croarray- based
anal ogue
approach for the

i nterrogation of
Page 74/124



SSTs: Terned the
Uni ver sal
Sequence Tag
Array (U STAR)
platform this
platformis able
to provide
accurate
guantitative
nmeasur enent s
over a 3-deca.

I n joint
repl acenent
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surgery with
subopt i mal bone,
al | ograft

mat erials are
often used to
achi eve

bi ol ogi cal
fixation of the
metal l'ic inplant
to the host bone
and reducing the
i nplant fixation
time. The nost

comonl y used
Page 76/124



t echni ques are
cenment ed and
hydr oxyapatite
(HA) -coat ed
netallic

i-npl ant s.
Typical ly, HA
coatings are
suggested for
patients with
better bone

st ock, whereas
recommended

i nplant fixation
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process for nost
ot-her

ost eoporotic
patients i's bone
cements. /I'n
general, there
is a long-
standi ng need to
i nprove the

per f ormance of
hi p and ot her
devi ces for

| onger in vivo

inplant lifetinme
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that canchelpiin
reduci ng the
nunber of
revision

sur geries, as
wel | as

m nim zi ng

physi cal and
mental trauma to
the patient. To
achi eve these
goals, it is
important to

under st and t he
Page 79/124



nechani cal  and
bi-ol ogi cal
properties of
coatings that
canrimnfluence
not only its
short- and | ong-
term bioactivity
but also life
span in vivo.
Over the years,
it has been
recogni zed t hat

the stability of
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a coat ed i nphant
s governed by
its physical and
nmechani ca
properties. A
coati ng that
separates from
t he i npl ant
provi des no
advant age over
an uncoat ed

i npl ant and
undesi rabl e due

to problenms with
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debris
mat eri als, which
can lead to
osteol ysi s.
Therefore, /it is
nportant to
properly
characteri ze the
coated inplants
interns of its
physi cal and
mechani ca
properties. In

this chapter,
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specific details
on coating
characterization
t echni ques

i ncludi'ng sanpl e
di_nensi ons,
sanpl e
preparati on,
experi ment al
procedure and
dat a
interpretation
are di scussed.

In particul ar,
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t he st andards
and requi renents
of regulatory
organi zations
are presented

el uci dating the
signi ficance and
use of each char
acterization. It
is inportant to
appreci ate that
mechani ca
properties of

coatings can
Page 84/124



onl ybe

determ ned with
certain coating
speci fication
such ras - coati ng
thi ckness. This
chapter is

desi gned even
for non-experts
to foll ow
nmechani ca
property charact
eri zations of

coatings on
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nmedi cal
i-nplant s.

Thi's book is a
conpr.ehensive
manual to all ow
both the novice
researcher and
the expert to
set up and carry
out quantitative
PCR assays from
scrat ch.

However, this
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book al so sets
out to explain
as many features
of gPCR as
possible,

pr.ovi de
alternative

Vi ewpoi nt s,

nmet hods, and
ains to sinulate
t he researchers
i nto generating,
i nterpreting,

and publ i shing
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data that ‘are
reproduci bl e,
reliable, and
biol ogically

meani ngf ul

The first

conpr ehensi ve
treatise on
Rapi d Cycl e Real -
Time PCR. Wth
anplification
times of 15-30

m nut es of on-
Page 88/124



['iine detection
and-anal ysi s,
nucl eic acid
guant'i fication
of . mut ation
analysis finally
becones a
routine,

power ful and
rapi d net hod.
Focusi ng
primarily on the
Li ght Cycl er, an

i nstrunent that
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combines Rapid
Cycle PCR with
fl uorescent

noni toring, this
t echnol ogy

pr.ovi des

conveni ent

anal ysi s by

mel ting

t enmper at ur es.
PCR products can
be identified by
product Tm and

si ngl e base
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m smat ches, can
easily be
genot yped by
probe Tm

Met hods chapt ers
detail the

t heory behind
quantification
of nmutation
anal ysis; the
desi gn of

synt hesi s of

fl uorescent

hybri di zati on
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probes of ‘the
prepar ati on of
tenpl at e DNA.
Appl i'cati on
chapters apply
nucl eid acid
qguantification
to infectious
or gani sns of
intracel | ul ar
nmessengers and
mut ati on
detection to

somati ¢ of
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acquired
mut at i ons.

Rapi d Cycl e Real -
Time PCR/is a
power f ul

t echni que for
nucl eic acid
guantification
and anal ysi s

t hat takes | ess
than 30 m nutes
to conplete

Fl uorescence i s
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aut ormati cally
nmoni-t ored each
cycle and the
armount - of

t enpl ate
guantified by
advanced
anal yti cal

met hods, such as
t he second
derivative

maxi mum nmet hod.
| medi ately

follow ng rapid
Page 94/124



cycle PCR

nel ting curve
analysis is
performed to
verify product
purity with SYBR
G een | and/or
genotype with fl
uorescent| y-

| abel ed
hybri di zati on

pr obes( HybProbes
or

Si npl ePr obes) .
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Rapid cycle real -
time PCR is
often cited as

t he nmost
versatile,

ef ficient nethod
for nucleic acid
quantification
in research and
climcal

st udi es.

Mol ecul ar

anal ysi s has

never been
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easier!

Thi s essenti al
manual —presents
a -conprehensi ve
guide to the
nost appropriate
and up-to-date

t echnol ogi es and
applications as
wel | as
provi di ng an
overvi ew of the

theory of this
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i mport ant
techni que.
Witten by
recogni zed
experts-in the
field this
tinmely and
authoritative
vol une is an
essenti al

requi renent for
all | aboratories
usi ng PCR

Topi cs covered
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i nclude: ~Real -
ti-me PCR

i nstrunents and
probe
chemstries, set-
up, controls and
val i dation
gquantitative

real -tinme PCR,
anal ysis of nRNA
expr essi on,

mut ati on
det ecti on,
NASBA,
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application in
cl-i ni cal

m crobi ol ogy and
di'agnosis' of

i nfection.

The next
generati on
sequenci ng

t echnol ogy, RNA-
sequenci ng ( RNA-
seq), has an

i ncreasing

popul arity over
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traditiona
nm-croarrays in
transcri ptone
anal yses.
Statistical

net hods used for
gene expression
anal yses with

t hese two
technol ogi es are
di erent because
t he array-based
t echnol ogy

nmeasur es
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intensities
usi hg. conti nuous
di stributions,
wher eas 'RNA- seq
provides

absol ute
qguantification
of gene

expr essi on usi ng
counts of reads.
There is a need
for reliable
statistical

met hods to
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exploit the

i-nf ormati on from
the rapidly

evol ving
seguenci.ng
technol ogi es and
[iTmted work has
been done on
expression

anal ysis of tine-
course RNA-seq
data. Functiona
clustering is an

i nportant nethod
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f or- exam ning
gene expression
patterns and

t hus ‘di'scoveri ng
co- expressed
genes_to better
under stand the
bi ol ogi cal
systens.

Cl ust eri ngbased
approaches to
anal yze repeated
di gital gene

expr essi on
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neasures arein
demand. In this
di ssertation, we
propose a nodel -
based clustering
net hod for

i dentifying gene
expr essi on
patterns in tinme-
course RNA-seq
data. CQur
approach enpl oys
a | ongitudi nal

negative
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biinom al ~mxture
nodel to

postul ate the
over-di spersed
ti-me-course gene
count _data. The
e ectiveness of
t he proposed
clustering

met hod is
assessed using
sinmul ated data
and is

illustrated by
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real data from
ti-me- course
genom c
experinents. Due
to the

conpl exity and
si ze of genom c
data, the choice
of good starting
val ues is an

i mportant issue
to the proposed
clustering

algorithm There
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is aneed fora
rel i-abl e
initialization
strategy for
cluster-wi se
regression
specifically for
ti me-course

di screte count
data. W nodify
exi sting comon
initialization
procedures to

suit our nodel -
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based cl ustering
al-gorithm and
t he procedures
are evaluat ed
t hr ough-a
si_mul ati on study
on artificial
datasets and are
applied to rea
genonm ¢ exanpl es
to identify the
opti ma
initialization
met hod. Anot her
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comon i ssuein
gene expression
analysis is the
presence of
nm-ssing values
i-n t he datasets.
Vari ous
treatments to

m ssi ng val ues
in genomc

dat aset s have
been devel oped
but limted work

has been done on
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RNA-seq data. In
the current

wor k, we exam ne
t he perfornmance
of . various
-nput ati on

nmet hods and
their inpact on
the clustering
of tinme-course
RNA- seq data. W
devel op a

cl uster-based

i nput ation
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nmet hod whi-ch is
speci fically
sui table for
deal ing with
nm-ssing values
i-n _RNA-seq

dat aset s.

Si nul ati on
studies are
provided to
assess the

per f ormance of
t he proposed

i nput ation
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appr oach:

Variations in
gene expression
are comonly
consi dered t he
maj or

determ nants for
di ctating cell
behavi or.
Accordi ngly,

met hods to
nmeasur e gene

expressi on, such
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as reverse-
transcriptase
(RT) PCR and DNA
m croarrays,
have proven to
be inval uable in
regards to
under st andi ng
cell regulatory
processes and

di sease

mechani sns.
However, these

met hods
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general ly
provi de only the
relati ve change
i-n . gene
expression for a
popul ati on of
cells with
[imted

spati al t enpor al

i nformation. W
hypot hesi ze t hat
in order to
acquire a nore

conpl ete gene
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expression
profile, a

nol ecul ar
i-magi ng approach
nust be

devel oped to
allow for the
absol ute
guantification
of gene
expression in
single living
cells. W have

devel oped a
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novel  nmol ecular
i-magi ng _pr obe,
Quantitative
Mol ecul ar 'Beacon
((QvB); that
allows for the
absol ut e
quantification
of gene
expression in
single living
cells with
spatial and

t enpor al
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resolution.

Anal ogous to
conventi onal
MBs, QVBs
consist-of  ja
hai r pi n-form ng
anti sense

ol i gonucl eot i de
| abeled with a
reporter

fl uor ophore and
a quencher.
Furt her nore,

QvBs are | abel ed
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witha second
optically

di stinct
“reference"
dye/ nanopariticl e
that remains
unquenched
regardl ess of

t he probe
configuration.
The reference
signal allowed
us to determ ne

t he
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i ntracel lular
di-stribution of
QwBs, while the
fluorescence
ratio of the
reporter dye to
the reference
dye (Freporter/F
ref erence)
provided us with
a nmeasure of the
extent of probe
hybri di zati on.

By conpari ng
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t hese QB
si-gnals in
single I'iving
cells - wth
standardi zati on
curves
constructed in
vitro, we were
able to obtain
absol ute

measur enent s of
RNA in single
living cells.

Addi tional ly, we
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devel oped a

net hod for the
ef ficient
cytosolic

del ivery of  QvBs
into living
cells with | ow
cytotoxicity.
This al | oned
QwWBs to be
utilized for the
hi gh-t hr oughput
det ection of

gene expression
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viia fl ow
cytonetry. Wth
further
refinenent  of

t he QVB desi gn,
it is envisioned
that QvBs w ||
becone a

val uabl e t oo
for di agnosing
genetic
abnormal i ties.
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