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To quantitatively detect subtle changes in am
ounts of m

R
N

A
 

against a com
plex background 

To obtain reliable data that can be com
pared over a long period 

of tim
e or betw

een different experim
ental system

s

P
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inary R
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A
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ents
S

teady quantitative analysis of data 
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LightC
ycler ®

480 S
ystem

Su
m

m
ary 

N
ew

ly developed, high-throughput system
 for real-tim

e PC
R

.

C
om

pact benchtop
instrum

ent for 96-
and/or

384-m
icrow

ell plates.

O
ptim

ized heating and cooling technology for increased speed 
and m

axim
ized

tem
perature uniform

ity. 

Specifically developed optical system
 for m

axim
ized sensitivity 

and the uniform
 collection of signals across the plate.
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LightC
ycler ®

 480 B
lockcycler

T
herm

a-B
ase

T
M

vacuum
 cham

ber saturated w
ith w

orking fluid
w

ick structure lining inside w
alls 

hot location: evaporation into vacuum
 

cool location: condensation w
ith heat release
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LightC
ycler ®

 480 S
ystem

 
T

herm
ocycler

Therm
a-B

ase
TM

H
eatsink

M
W

P
 M

ount

H
eated

lids

Includes
Them

a-B
ase

TM
for

optim
ized

heatexchange.

A
llow

s
to finish a PC

R
 run

for
96 w

ells
in <

 1 hour and 384 
w

ells in <
 40 m

in.
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LightC
ycler ®

480 Instrum
ent

O
pticalSystem

H
om

ogeneous illum
ination and 

im
aging due to long object-

im
age distance.

Pinhole to m
ask lateral portions 

of em
itted light and focus on 

central, perpendicular portions.

Large field lense
to efficiently 

collect rays also from
 lateral 

w
ells.

Filter W
heels

C
C

D
 C

am
era

M
W

P
 96/384



R
oche A

pplied Scien
ce

10

LightC
ycler ®

480 Instrum
ent

O
pticalP

roperties

Lightsource: high intensity
xenon

lam
p

Lifetim
e: approx. 500-1000 h

450, 483, 523, 558, 615  nm

500, 533, 568, 610, 640, 670  nm

Filters for
Excitation

Filters for
Em

ission
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InternalR
eference

D
ye

Internal reference dye is not required 

due to accurate data generation (therm
oblock)

data detection (optical system
) 

data analysis (softw
are)
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LightC
ycler ®

480 S
ystem

A
ssay Form

ats, D
yes, an

d A
pplication

483

450 (+
/-15)

483 (+
/-17.5) 

523 (+
/-10) 
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/-15)
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483

483

Excitation
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) 
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ycler ®
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 640
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/-10) 
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H
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SN
P A
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533
Sim
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Probes

Q
uantification  
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P A

nalysis
Fluo

-
LightC
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R

ED
 610 

Fluo
-

LightC
ycler ®

R
ED

 640 
Fluo

-
C

y5

533/ 610
533/ 640
533/ 670  

H
ybProbe

Probes

Q
ualitative D

etection
Product -
C

haracterization
Q

uantification

SY
B

R
 G

reen I
530

SY
B

R
 G

reen l

A
pplication

D
yes

D
etection (nm

)  
A

ssay Form
at
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0.1801
0.1612

S
tandard deviation

65.4
56.85

M
axim

um

64.67
56.14

M
inim

um

64.88
56.47

A
verage

T
m

(2)
oC

  
T

m
(1)

oC

LightC
ycler ®

480 G
enotyping

In
tra-In

stru
m

en
t R

eprodu
cibility

M
D

R
-1 C

3435T polym
orphism

; Sim
pleProbe

Form
at.

N
inety-six replicates for each of the 3 different genotypes.
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LightC
ycler ®

480 qP
C

R
 P

erform
ance

In
tra-R

u
n

 R
eprodu

cibility

n.a.
n.a.

1
n.a.
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1.00E

+01
0.1092

30.85
1.00E

+02
0.0921

27.31
1.00E

+03
0.0899

24.13
1.00E

+04
0.0315

20.85
1.00E

+05
0.0549

17.77
1.00E

+06
SD

M
ean

C
opies

Viral target detected w
ith H

ybProbe
probes
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A
ccuracy of LightC
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480 S
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D

iscrim
in

ation
 of  500 an
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7 replicates of hum
an 
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N
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 distributed 

over M
W

P
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ydrolysis Probe Form
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To obtain reliable data that can be com
pared over a long period 

of tim
e or betw

een different experim
ental system

s

P
relim

inary R
equirem

ents:
A

ccurate and reproducible m
easurem

ents
S

teady quantitative analysis of data 



R
oche A

pplied Scien
ce

17

Types
of Q

uantification



R
oche A

pplied Scien
ce

18

R
elative Q

uantification
R

elative R
atio

A
m

ount of target R
N

A
 in a sam

ple
A

m
ount of housekeeping R

N
A

 in a sam
ple

For calculation:

N
 =

 N
0

x 2
n

N
num

ber
of am

plified
m

olecules
N

0
initialnum

ber
of m

olecule
n

num
ber

of am
plification

cycles
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M
onitoring of P

C
R

 R
eactions

From
 B

lock C
yclers

to R
eal-T

im
e P

C
R

D
isplayed
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plification

curve
is

influenced
by

D
etection

form
at

Fluorescence
dye

R
eaction

conditions, e.g. pH

G
eneration of C

p/C
tis

influenced
by

algorithm
used
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P
C

R
 Efficiency

A
m

plification
C

u
rve

vs
Stan

dards

Efficiency
is

a synonym
 for

quality
of P

C
R
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Is
P

C
R

 efficiency
reflected

by
standard

curves
or

by
individualam

plification
curves? 
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C
alculation of P

C
R

 Efficiency
D

erived
from

A
m

plification
C

u
rve

P
henom

enological descriptions of efficiency depending 
on individual am

plification curve of sam
ples

so far no full autom
ation possible

quality depending on users ability / algorithm
s used 

so far only estim
ation of efficiency

S
tandardization critical
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C
alculation of P

C
R

 Efficiency
D

erived
from

Stan
dards

Efficiency based on dilution series

Prerequisite for Standards: Efficiency
Standard

=
  Efficiency

Sam
ple

Statistical approach (am
ount of standards)

Laborious

S
tandardization

possible, but
notreflecting

the
differences

of am
plification

efficiencies
of individual

sam
ples

R
eflects

individualP
C

R
´s

behaviour
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Linear vs. N
on-Linear

P
C

R
 Efficiency

C
u

rve
Fit D

epen
ds

on
 D

ata

linear fit
non-linear

fit
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R
elative Q

uantification
W

ith
C

alibrator
N

orm
alization

A
 calibrator provides com

parison of m
any PC

R
 experim

ents 
(used as a “positive control”)

A
 calibrator corrects for differences in detection sensitivity 

betw
een target and reference genes 

A
 calibrator does not correct for differences in PC

R
 

efficiency betw
een the target and reference gene
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R
elative Q

uantification
M

ethods
(1) 

K
n

ow
n

as∆∆
C

t M
ethod

C
alibrator N

orm
alization w

ithout Efficiency C
orrection

This m
ethod assum

es that reference gene and target gene 
are am

plified w
ith the sam

e efficiency
This m

ethod assum
es that the PC

R
 efficiency of both genes is 2

A
n efficiency correction w

ould significantly reduce 
calculation errors, because

N
ot every PC

R
-System

 is running w
ith optim

al/identical PC
R

 efficiency 
(E =

 2)
N

ot every PC
R

-System
 is even follow

ing a constant PC
R

 efficiency
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R
elative Q

uantification
M

ethods
(2) 

C
alibrator N

orm
alization w

ith Efficiency C
onsideration

R
elative R

atio =
 E

T
C

pT
(C

) -
C

pT
(S

)
X

E
R

C
pR

(S
) -

C
pR

(C
)

U
ses the individual PC

R
 efficiency in the calculaton

Efficiency is generated via linear/polynom
ial standard curves
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C
om

parison of M
ethods

V
alidity of C

alcu
lated V

alu
es

Predefined G
M

O
 standards of know

n concentrations 
(in %

),  are analysed
w

ith relative quantification w
ith or w

ithout 
efficency

correction
Sam

ple preparation greatly affects results

0.04%
0.08%

0.1%
0.28%

0.49%
0.5%

0.45%
0.73%

1.0%
0.04%

0.08%
0.1%

0.31%
0.51%

0.5%
0.67%

1.06%
1.0%

R
esult

w
ithout

Efficiency
C

orrection
(E=

2)
R

esult
w

ith
Efficiency

C
orrection

G
M

O
  

C
ontent
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S
tandardization in G

ene Expression 
Su

m
m

ary

Try to m
inim

ize technical variation

U
se appropriate instrum

entation w
ith low

 variance and high 
reproducibility 

U
se highly accurate softw

are algorithm
s for qP

C
R
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