
APLICACIONES

Revolucione el laboratorio con todas las 
posibilidades de su BioAnalizador ADN, ARN y p , y
proteínas

Amparo Dávila - Especialista Producto Genómica
Hugo Mingo Especialista Producto Bioreactivos
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Agenda

 Analisis de productos de PCR
 Aplicaciones en alimentación Aplicaciones en alimentación
 Aplicaciones en estudios clínicos
 NGS

+Algoritmo RIN
+Small RNA
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Electrophoresis Product Portfolio

CE – Capillary 

Electrophoresis
Bioanalyzer – Electrophoresis in 

micro channels
• various detectors

•UV, LIF, MS, 

micro-channels

• separation according to mobility 

(size)
CCD

• various separation 

(size)

• cell counting (pressure driven)

modi

• CZE, MEKC, 

CGE CiEF CITPCGE, CiEF, CITP 

OGE – Offgel Electrophoresis

• separation according to iso-electric point (charge)



Overview Agilent
Lab on a

2100 Bioanalyzer Solutions
Lab on a 

ChipTechnology

Agilent  15  
Marzo 2010



El bioanalizador adaptable a cualquier tipo de 
ambiente de estudioambiente de estudio



The Agilent 2100 bioanalyzer offers

Improved quality of slab-gel-type analysis
through on-Chip electrophoresis…

1 Load sample 2 Run analysis 3 Analyze data

…reducing the experiment to:

Easy to use analytical device that performs 
separation and quantitation of RNA, DNA and 
Proteins based on electrophoresis within a 

1. Load sample 2. Run analysis 3. Analyze data

disposable glass chip. 

On a single Platform perform:

• Sizing Quantitation and Purity of Proteins (5 -230 kDa)Sizing, Quantitation and Purity of Proteins (5 230 kDa)
• Sizing, Quantitation and Purity of DNA fragments (25 – 12000 bp)
• Integrity check, Separation and Quantitation of RNAs
• Cell Fluorescence Assays with stained cells (Apoptosis, Transfection, Expression, )

Agilent  15 
Marzo 2010
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2100 Bioanalyzer Hardware

Exchangeable cartridge 
for electrophoresis or flow 

t t  

16 pin electrodes 
connected to HV-sources

cytometry assays

Chip holder with 
heater plate

Chip 
selector

Optics for detection
selector
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Lab-on-a-Chip or Gel - A Faster Answer !

Agilent  15 
Marzo 2010
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The LabChip® Approach - Simplified Model
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Lab-on-a-Chip - Principle of Injection & Separation
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Direction of electrodriven movement of liquids and molecules within liquids



2100 expert SW 
Version B.02.07  

Third SW Generation
• Includes all the new Series II bioanalyzer kits

• Supporting new High Sens DNA and Protein

• Patended RIN (RNA Integrity Number)

• Color coded Result Flagging

• Allows compliance also on e-bioanalyzer (G2939AA) 

• Improved comparison context (up to 48 samples per file)

• Improved manual integration

• Customizable result tables for printing and reports

• Not compatible with A-type Instruments 

Agilent  15 
Marzo 2010



Gel view and electropherogram view

↑ fluorescence intensity/
titquantity

time/size→time/size

Agilent  15 
Marzo 2010
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0. preparatory transformations

• Noise reduction 
(Savitzky-Golay filtering

Spike rejection
• Baseline correction
• Spike rejection

Baseline correction disabledBaseline correction enabled

Agilent  15 
Marzo 2010
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1. Peak recognition

table of
fluorescence 
intensities

table of
peaksintensities peaks

Result table in Expert
Electropherogram in Expert

Agilent  15 Marzo 2010

Page 15



2. Alignment to markers

Upper marker

Lower marker

Analysis turned off –
Unaligned data

Analysis turned on –
Aligned data

Agilent  15 
Marzo 2010
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3. Sizing

size:

ladder

Agilent  15 
Marzo 2010
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4. Quantification (DNA/Protein samples)

peak area
upper marker peak areaupper marker peak area
(known concentration)

assay-specific calibration curve 
(standard areas, see assay properties)

Ladder

concentration

Agilent  15 
Marzo 2010
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Optics & Detection

2100 Bioanalyzer

Red detection channel: 

• 620-645 nm excitation with Laser (Maximum 630 nm)
• 674-696 nm detection range (Maximum 680 nm)

Blue detection channel: 

• 458-482 nm excitation with LED (Maximum 470 nm) Flow • 458-482 nm excitation with LED (Maximum 470 nm)     
• 510-540 nm detection range (Maximum 525 nm)

Standard Flow Cytometers have 3-4 fluorescence detection channels:

Cytometry

Standard Flow Cytometers have 3 4 fluorescence detection channels:
FL1: excitation 488 nm, detection 530 nm
FL2: excitation 488 nm, detection 585 nm
FL3: excitation 488 nm, detection 661 nm

Page 19

FL4: excitation 635 nm, detection 670 nm



2100 Bioanalyzer LabChip Kits

What you need to know
• Chips are disposable they are used once and then thrown awayChips are disposable, they are used once and then thrown away
• Even if all wells on a chip are not been used the remaining wells 

cannot be used at a later time    
S f th t i th L bChi kit th ll t bl t• Some of the reagents in the LabChip kits are thermally unstable at 
room temperature so the kits have to be shipped cooled (on ice) and 
stored in a refrigerator

• The LabChip kits have a limited shelf life
– Shelf life is 12 months from manufacture date
– We guarantee a minimum of 4 months shelf-life when received byWe guarantee a minimum of 4 months shelf life when received by 

the customer
• Reagent kits (cooled) are available for customers who lose/waste their 

reagents or have reagents that exceeded their shelf-life

Agilent  15 Marzo 20010

reagents or have reagents that exceeded their shelf life 



Chip Priming 1. Prepare Chip

Set chip priming station 
base plate to C

Set metal clip to top (DNA 
7500/12000)7500/12000) 
OR
lowest (DNA 1000) 
position

30 sec pressurization 
(DNA 7500/12000)
OR
60 sec pressurization
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60 sec pressurization 
(DNA 1000)
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Aplicaciones plataforma DNA 

Pureza de los productos de PCR

Amplificaciones multiples por PCR

Gene expression análisis via RT-PCR (validación target)

GMO testing

Detección de Patogenos (Veterinaria, hospitales, medio
ambiente)

Aplicaciones en GenotipadoAplicaciones en Genotipado
• Duplicaciones/ delecciones
• Frequencia alélica
• Sub-tipado de bacterias
• Forense
Cancer diagnósticog



Chip Preparation
5 l k  

9µl gel/dye 
mix

5 µl marker 
+ 1µl sample 

mix

5 µl marker + µ
1µl ladder
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Restriction Digests
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Mutation Detection by RFLP

Point mutationRestriction fragment cleavage site

Wild type Mutant

g g

yp

Restriction 
enzyme 

digestion

+
2 fragments 1 fragment
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Detection of Single Base Mutations (1)
in Exons 7 and 8 of the Human p53 Gene by RFLP Mapping using the DNA 7500 kit

A lif 7 d 8 ( l i d
exon 7 exon 8

Amplify exons 7 and 8 (resulting products: 
618 bp fragment and 200 bp fragment)

D

Digest with Hpa II

In each example one of the restriction 

D
N

A 750

Analyze using Agilent 2100 bioanalyzer 
and 4-20 % acrylamide gel

83 bp, 91 bp,
168 bp, 276 bp

91 bp, 109 bp sites can be deleted by a point mutation

00

and 4 20 % acrylamide gel
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Detection of Single Base Mutations (2)
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Optimize QPCR assay design

Assay Validation: Amplification plots, melt curve and bioanalyzer analysis of amplicons for GAPDH. A) 5’-
assay, B) 3’-assay.
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Optimize QPCR assay design

This highlights the high information content obtained by the 2100 
Bioanalyzer and the poor discrimination capabilities of a SYBR Green y p p
based melt curve.

Validation of positive NTC p
results. Melt curve and 
bioanalyzer analysis of HPRT1 
5’-amplicons. Enlargement of 
melt curve clearly shows a 
product in the NTC controlproduct in the NTC control 
with similar Tm to the positive 
control. Bioanalyzer analysis 
shows two minor peaks of 21 
and 51 bp pointing to primer 
dimer formation.
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Multiplex PCR analysis of bacteria in chicken

The electropherogram is 
one example

h b t i l DNA fwhere bacterial DNA from 
two species of the 
Campylobacter genus 
could be detected

Page 32
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Standardized end-point RT-PCR

The direct comparison of the reproducibility for agarose gel analysis (A, CV 
= 0.50) and the ABI Prism310 Genetic Analyzer (C, CV = 0.39) with the 
2100 Bioanalyzer (B, CV = 0.29) reveals that the 2100 Bioanalyzer is 
superior.

Complementary DNA from 
bronchial epithelial cells 
(BEC) was analyzed by
a Standardized RT-PCR 
(StaRT) for the expression 
of 15 different genes.
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Agilent TechnologiesAgilent Technologies 
DNA Fish ID Solution



Métodos de identificación de pescados - Tradicional
• Requiere expertos para la 

identificación
• Solamente aplicable a 

pescado total

• El Procesado puede destruir proteinas.
• Polimorfismo limitado entre especies
• Dificultad de interpretación
• Influenciado por el medio ambiente

Morfologías

• Normalmente requiere correr muestrar autentificadas en 
paralelo

Métodos basados en 
t íMorfologías proteínas

Regulatory Fish Encyclopedia:
U.S. Food and Drug Administration, 1993-2009



Métodos de identificación de pescados – DNA
• Resultados objetivosResultados objetivos
• Más resistentes al procesado de muestras
• Fácil de utilizar
• Alta especificidad/sensibilidad

DNA métodos

Secuenciación
 Alta inversión incial (> 100K $)
 Alto coste de mantenimiento
 No aplicable con muestras mezcladas
 Métodos de elección para nuevas especies.

PCR RFLPPCR-RFLP
 Discriminación  entre especies 
sumamente relacionadas
 Trabaja con mezclas
 Bajo coste inicial Bajo coste inicial  



Método de identificación de pescados– PCR RFLP
 Mitocondrias: Alto número de copiasoco d as o ú e o de cop as
 Comunmente empleado el gen  Cytochrome B (CytB)

o Cytochrome Oxidase I (COX1) 
 La secuencia del CytB aporta información para especies de pescados.

Extraer el  ADN
Amplificar la región de 
interés en ADN

Fragmentar el ADN para generar los 
modelos especificos 

PCR RFLP 

Food Control 16 (7), 601-607, (2004)

 La PCR RFLP es un metódo
acreditado/aprobado en muchos países

http://www chem agilent com/Library/

J Agric Food Chem 53 (9), 3388-3357 (2005)

acreditado/aprobado en muchos países.
 Transferencia del método a 2100 Bioanalyzer
para mejorar el análisis edición 2004 y 2005 por 
Stephen Garrett de Campden BRI (Reino Unido)

http://www.chem.agilent.com/Library/
applications/5989-2982EN.pdf



Agilent DNA Fish ID Solution -
Purificación Amplificación de secuencias Generación dePurificación 

de la muestra
p
de identificación de 

especies 

Generación de 
modelos de 
especies

< 1 h 1 5 h

específicos

2 5 h< 1 h
(dependiendo # muestras)

~ 1.5 h ~2.5 h

Análisis de modelos usando el
RFLP D dRFLP Decoder

1 h6 h d t l lt d < 1 h
(dependiendo de # muestras)

~ 6 h de  muestra al resultado



Digestión restrictiva de los amplicons de diferentes muestras 
de pescados 
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Interpretación de Resultados – RFLP Decoder 
SoftwareSoftware

Pattern 1
(Dde I)

Pattern 2
(Hae III)

Pattern 3
(Nla III)( )

scoring 
panel

( )
scoring 
panel

( )
scoring 
panel

Sample 
selectionPuntuación combinada: Histograma: selectionIndica la mayoría de las especies

El valor de la  Puntuación indica la 
calidad del emparejamiento.

La Separación de las principales 
especies de aquellas con menor 
puntuación ofrece una mayor 
confianza en el resultado.

March
Public



Coincidencia de patrones: RFLP Report

Page 41 March 22, 2011
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Modelos de RFLP con mezclas de pescados

CodCod
Haddock
Mixture

Limites de detección en mezclas: 5%Limites de detección en mezclas: 5%

March 22, 2011
Public



El Bioanalizador puede sustituir 
El sistema de Fotodocumentación de gelesg

El QPCR complementa
Ensayos ELISA tanto en DNA como en ProteinasEnsayos ELISA tanto en DNA como en Proteinas
Ensayos microbiológicos con patógenos

(MENOS tiempo y MAS especificidad)
ELIMINAMOS LOS NEGATIVOS EN MENOS TIEMPO

ÍLOS POSITIVOS TENEMOS QUE CONTRASTARLOS CON MICROBIOLOGÍA

Quien ya tiene QPCR Y utiliza la tecnología SYBR Green, debe hacer un gel o 
bien un Bioanalizador para definir si lo que a amplificado es 1 sola Diana obien un Bioanalizador para definir si lo que a amplificado es 1 sola Diana o 
varias. De lo contrario deberían utilizar sondas para ser selectivos



Focus en la sensibilidad:
Detección de células cancerígenas en sangre totalDetección de células cancerígenas en sangre total

Sangre total
5ml-EDTA5ml-EDTA

Enriquecimiento células
tumorales

RT-PCR multiplex
d  d  t lde marcadores tumorales
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Detección de SNPs en los genes p16 y K-ras
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Inestabilidad de microsatélites en carcinoma sin 
marcaje adicionalmarcaje adicional
Comparación entre tejido normal y tumoral para el análisis del 

patrón de los microsatélites tras amplificación por PCR.p p p
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Genotipado de H. pylory
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Genotipado de H. pylory
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Análisis de ADN mitocondrial
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Control de calidad para Next-generation
sequencingsequencing
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High sensitivity DNA kit

Para la cuantificación y discriminación por tamaño de 
fragmentos de dsDNA y smear de dsDNA de entre 50 – 7000 
bp hasta sensibilidades de pg/μlbp hasta sensibilidades de pg/μl.

Incrementar la sensibilidad el ADN significa:
 M t t d d tifi Muestras poco concentradas se pueden cuantificar

 La cantidad de ciclos de PCR para la amplificación de la librería se puede 
reducir considerablemente
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High Sensitivity DNA Kit – Sensibilidad mejorada
 A t l ibilid d f t d 20 30 Aumenta la sensibilidad en un factor de 20-30.

 El rango cuantitativo del High Sensitivity DNA kit se ha determinado entre 5-
500 pg/μL por fragmento de DNA y entre 100-10000 pg/μl en AND 
fragmentado de tamaños entre 50-7000 bp.

La misma librería de ADN analizada mediante DNA 1000 kit y el Highy g
Sensitivivity DNA kit
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Control de calidad para Next-generation
sequencingsequencing
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Cuantificación, tamaño y control de calidad de 
librerías para NGSlibrerías para NGS

Librería de ADN
Identificación y cuantificación

de primer dimersLibrería de ADN
de alta calidad

de primer dimers
y artefactos en la PCR
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High Sensitivity DNA Kit – Reducción del número de 
ciclos de amplificaciónp

Tamaño y cuantificación para una librería de Illumina GAII. La librería se 
enriqueción conSureSelect Target Enrichment de Agilent y se amplificó

i d l ú d i l d PCRvariando el número de ciclos de PCR

 Los ciclos de amplificación a partir de cierto nivel
pueden resultar en artefactos por amplificaciónpueden resultar en artefactos por amplificación

Mediante el análisis con el High Sensitivity DNA se 
permite reducir los cliclos innecesarios de amplificaciónp p
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High Sensitivity DNA Kit– Análisis de  muestras con 
poca cantidad incial para NGSp p
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Control de calidad de librerías para ChIP-Seq
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Integridad del ARN – Calidad del ARN total de la 
muestra

Paso clave en trabajo tras la preparación de 
la muestra de ARN anterior a realtime-
PCR o microarrays

ARN de alta calidad

ARN de baja calidad
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RIN – RNA Integrity Number

 The ratio of ribosomal bands is not 
sufficient to describe RNA integrity! 

 RNA degradation is a gradual 
process. 

 Results have to be interpreted by Results have to be interpreted by 
visual inspection.

 Overlay of electropherograms only 
works well for samples with the 
same concentration.

 Instrument dependency in signal p y g
height 
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RIN –Integridad del ARN
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Porqué la calidad sí importa – Efectos en los 
resultados de expresión génicap g
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RNA QC/QPCR – Calidad del ARN y niveles de 
expresión génicaexpresión génica
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Microdisección y análisis de ARN
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Microdisección y análisis de ARN: contaminación 
por ADN de la muestrapor ADN de la muestra

Efectos de la digestión de ADN en
columna con DNasa

SobreestimaciónSobreestimación
de la concentración
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Análisis del mRNA

Contaminación con rRNA de muestras de mRNA
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Analisis de muestras marcadas con Cy5
M t d RNA i ti ió i d l t i d lMuestras de cRNA con o sin tinción incoporado en la matriz de gel

No intercalating dyeg y
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Small RNA kit
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Small RNA – distinción de especies de small RNA

Analisis de RNAs de células  Schneider de Drosophila (10ng p ( g
RNA total)
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Nuevo test de ARNpara plantas

 Nuevo test para ARN de plantas en el 2100 Expert software B.02.07

 Método de identificación reproducible de fragmentos de rRNA de diferentes
muestras de plantas para determinar la integridad del ARN

 Algoritmo RIN estándar

 Compatible con los kits estándar de ARN Compatible con los kits estándar de ARN
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Aplicaciones del Protein LabChip

Células lisadas
• Identificación sobre proteinas expresadas
• Comparación de diferentes formas de expresión
Fracciones de columna
• Monitorización de aislamiento de proteinas yMonitorización de aislamiento de proteinas y 

purificación.
• Comprobación de fracciones(impurezas)
Purificar proteinasp
• monitorizar impurezas
• QC de anticuerpos monoclonales y policlonales



Análisis de la capacidad de las columnas
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Optimization of a Protein Purification Workflow
A li ti N t 5990 6153ENApplication Note 5990-6153EN
The Bioanalyzer Protein 250 Kit is used to distinguish between His-tagged and 
cleaved protein species during a protein purification process. It helps with:
Optimization of the sample purification process: cleavage of the His-tag

Optimization of on-column cleavage Final QC from optimized process

Optimization of the sample purification process: cleavage of the His tag 
Final sample QC. 

Final target protein
His-tagged protein

 Final purity of the target protein: 97% Final purity of the target protein: 97%
 Initial purity of the target protein: 38%



Complementing RP-HPLC protein purification

Protein purification and characterization was carried out 
facilitating an 1100 Series purification system for reverse phase 
HPLC assisted by the 2100 Bioanalyzer

Page 79

HPLC assisted by the 2100 Bioanalyzer.



Análisis de anticuerpos

High sensitive
Protein 250 kit
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Glicosilación de proteínas

Protein 230 kit
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Análisis de proteínas en leche

Protein 80 kit
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Immunoprecipitation for 
quantification of β-
galactosidase from

Products: 
2100 Bioanalyzer
Industry:galactosidase from 

crude E. coli cell lysate Academia
Author:

Ela Herwig, Technical University of Vienna

Application note publication number: 5990-7008EN
Publication date: January 1st, 2011

March 22, 
2011
83



Highly sensitive and specific methods for the detection of targetHighly sensitive and specific methods for the detection of target 
proteins in crude sample:

 Traditional method: Western Blot of SDS-PAGE slab gelsg

 New alternative method: Immunoprecipitation in combination 
with the High Sensitivity Protein 250 kit for the 2100 
Bioanalyzer.

Advantages (see also 5989-4097EN):
• Detect target proteins in native state vs. denatured on membrane
• Faster time to results (3 hours vs. 1 – 2 days)

R d d t l i l l t l ( i

 Feature Combination of Western Blot and ELISA!
Sensitive: HSP-250 Kit for Bioanlayzer
Selective: Antibody-based in-solution pull-down
Q f• Reduced reagent volumes saves on expensive molecular tools (primary 

and secondary antibodies)
• Semi-quantitative & reproducible!

Quantitative: Electronic data from Bioanlayzer

March 22, 
2011
84

•  Customer application example with β-Galacotsidase

Immunopreci



Immunoprecipitation for the specific detection of 
β-Galacotsidase (β-Gal)β Galacotsidase (β Gal)

This application example from the Technical University 
f Vi hof Vienna shows:

• How to set up the immunoprecipitation method

• Tuning of the method:
• Effects  of Antibody selection
• Effects of Antibody concentration

• How to establish a calibration curve for quantification

• Reproducibility of the method in determining the level of 
endogenously expressed target protein β-Gal

March 22, 
2011
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1. Immunoprecipitation workflow

1. Labeling of crude lysate
expressing the target proteinexpressing the target protein 
using reagents of the HSP-250 
kit (5067-1575).

2. Immunoprecipitation of the 
target protein with specific 
antibody and Protein G coupled 
to magnetic beads.

3 Elution of all bead-bound3. Elution of all bead-bound 
proteins with SDS sample buffer 
of the HSP-250 kit.

4. Direct analysis on the 2100 
Bioanalyzer using the HSP-250 
Protein Chip and reagents.

March 22, 
2011
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2. Set-up

A. Antibody Selection B. Antibody 
Concentration

β G l k

200

250

250

300 β-Gal peak

100

150

150

200

β-Gal peak
Nonspecific 
background

0

50

50

100

20 25 30 35 40 45 [s]

0

20 25 30 35 40 45 [s]One antibody shows significantly more 
non-specific background (blue) than the 
other (red)!

Antibody concentration influences target 

signal and non-sepcific background

March 22, 
2011

other (red)! signal and non sepcific background. 



3. Calibration curve for quantification

Increasing concentration of spiked-in 
β-Gal into crude lysate returns 

 Calibration Curve based on the 
linear relationship between initial

increasing signal from IP. 
linear relationship between initial 
β-Gal concentration in the lysate
and peak intensities.

β-Gal peak

200

250

[FU] 00

100

150

0

50

20 25 30 35 40 45 [s]

March 22, 
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4. Detection of endogenously expressed β-Gal

Detection and quantification of endogenously expressed β-
Galactosidase in crude lysate: 

Approach is proving its reliability as results are consistent and 
reproducible even across experiments in which the antibodyreproducible, even across experiments in which the antibody 
concentration was varied.

March 22, 
2011



Geles en 2D: Combinación de Offgel y 
BioanalizadorBioanalizador

High sensitive
Protein 250 kit

E. coli lysate
(50 g)

Isoelectric point (pI)

t

OFFGEL Electrophoresis
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Monitoring antibody charge variants

Page 91



Depletion of high abundant proteins from blood samples

Depletion of high abundant 
proteins in human blood 
l f ilit t dplasma was facilitated

by the Agilent Multiple 
Affinity Removal System
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OFFGEL Incremento de la sensibilidad en MS
ejemplo de trabajo

OFFGEL 

ejemplo de trabajo

Incremento de 4x en la 
detección de proteínas tras
el fraccionamiento con elel fraccionamiento con el 
OFFGEL



Bioanalyzer Literature

Bioanalyzer Application Compendium 5990-6987EN
Now with all the latest applications in NGS!

Bioanalyzer Reference Database
 includes publications in scientific journals j
and books 
 11211 references
 updated every 6 months
 available for download under Bioanlayzer available for download under Bioanlayzer 
Resources: 
http://www.genomics.agilent.com/GenericA.aspx?PageType
=Custom&SubPageType=Custom&PageID=2153
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Muchas gracias!!

¿Preguntas?

Amparo_davila@agilent.com
Hugo_mingo@agilent.com


