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Institut d'Investigacio Sanitaria de Palma (IdISPa)

ometria i Cultius Cel-lulars

1. Espais

La Plataforma de Citometria i Cultius Cel-lulars de I’'ldISPa esta ubicada en el modul F de la planta -1 de ’Hospital

Universitari Son Espases i ocupa una superficie Gtil: Citometria, 21,60m? i Cultius Cel-lulars, 17.25m? al modul |, i
14.15m2 al modul F.

Cultius Cel-lulars
Modul F —
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Institut d'Investigacio Sanitaria de Palma (IdISPa

Equipament:

*  Citometria i Cultius Cel-lulars:

» Citometre analitzador BD FACSVerse (Lasers 488, 640 i 405nm i 8 fluorescéncies).
Citometre analitzador Cytomics FC500. Beckman Coulter
Citometre Sorter BD FACSAria Fusion (Lasers 488, 640 i 405nm i 14 fluorescencies).
Citometre Sorter FACS Influx. BD Biosciencies
Preparacid de mostres BD FACS Assistant Lyse Wash

>
>
>
>
» Cabines de flux laminar

» Incubadors

» Microscopis

» Equips migracid cel-lular: RTCA ACEA

» Comptador de cel-lules

» Electroporador per a cél-lules eucariotes: Lonza Nucleofector
» Electroporador Cell pulser: BioRad

» Dissociador de teixits

» Irradiador de cel-lules

Govern RSIB gt T L L lc?es!lir:'\':leosligacicfm Sanitaria
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Institut d'Investigacio Sanitaria de Palma (IdISPa)

tometria i Cultius Cel-lula

3. Serveis \

Preparacié de mostres per a Citometria de flux
Separacié Cel-lular

Immunofenotipat (de membrana o intracel-lular)
Estudi del cicle i funcionalitat cel-lular
Proliferacid

Apoptosi

VVVYVYVVY

Us d’ Incubadors i de cabines per a cultius primaris i per a manteniment de linies cel-lulars
Dissociacio de teixits

Electroporacio

Comptador de cél-lules

Estudis de Migracié Cel-lular (RTCA)

Conservacié de cél-lules i de linies cel-lulars a -150°C (criocongelador o en N2 liquid)
Assessorament tecnic i Formacio dels usuaris en el maneig dels equips

4. Personal Tecnic
»Tecnic de suport

VVVYVYVVYVYY
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Sala citometria
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CITOMETRIA DE FLUJO

» Citometria de Flujo (Flow Cytometry)

— Medicion de propiedades de células
en suspension

« Separacion Celular (Cell Sorting)

— Separacion de celulas en funcion
de las propiedades medidas


http://www.lifetechnologies.com/es/en/home/life-science/cell-analysis/flow-cytometry/flow-cytometry-technical-resources.html
https://www.youtube.com/watch?feature=player_embedded&v=sfWWxFBltpQ

BASES DE LA CITOMETRIA DE FLUJO

ELUIDOS e Células (particulas) en suspension
e alineadas en un flujo atravesado

e por una fuente luminosa con

OPTICA e dispersion de luz y emisiéon de
fluorescencia

e filtrada, captaday

convertida a senales digitales

ELECTRONICA
e almacenadas en un ordenador.



ESQUEMA CITOMETRO DE FLUJO |

6208P FL3 (ECD) . 075BP FL4 (PC5)

575BP FL2 (RD1) . S -
525BP FL1 (FITC) £ 2

Air-cooled Argon lon Laser Side Scatter
Detector

pvey i
’’’’’’’’’

Beam Shaping Lenses

,---.:"'.1"il Forward Scatter
Detector

High Sensitivity
Quartz Flow Cell

Emision de fluorescencia y bancada optica



¢, COMO FUNCIONA UN CITOMETRO DE FLUJO?
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PARAMETROS ANALIZADOS

Side Scatter (SSC)
90° deflection
~ Estructura celular

Forward Scatter
(FSC)

< 10° deflection

~ Tamano celular

Intensidad fluorescencia
— ~ Densidad antigeno
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FSC/SSC

Since FSC ~ size and SSC ~ internal structure, a correlated
measurement between them provides a basis for a simple

differentiation between the major populations
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©1990-2012 J. Paul Robinson,
Purdue University BMS 631



OCTAGONOS Y TRIGONOS

Minimizar pérdidas luz
-Fibra optica
-Sistemas compactos

©1990-2012 J. Paul Robinson, -Reflexion vs transmision
. . Material source: BD website
Purdue University BMS 631

Figure 1-16 Fully-loaded detector arrays



INSTRUMENT CYTOSETTINGS
CONTROL SORT SETTINGS

* PARAMETER SELECTION
* GATE DEFINITION
* DATA DISPLAY AND STORING

DIGITALIZED SIGNALS
INTENSITY-CLASSIFIED DATA

* SIGNAL COLLECTION
* SIGNAL AMPLIFICATION
* PULSE PROCESSING

|

REAL-TIME
DATA ACQUISITION

|

FCS 2.0 FORMAT FILES

SAMPLE

A 4

LIST MODE FILES:
NON-CORRELATED LASER
DATA MATRIX
FLUORESCENCE
DOTPLOTS l COLLECTING LENS

FLOW CHAMBER

HISTOGRAMS

l«—— | OFF-LINE ANALYSIS

KINETIC PLOTS

FORWARD SCATTER

AUTOMATED DETECTOR
DATA STATISTICS NON-INTERFACED COMPUTER O .
AND REPORTS WITH STAND ALONE OR
THIRD-PARTY SOFTWARE

SORTING




Number of cells

\
0

ANALISIS SENAL

ESTADISTICA

« Celulas Negativas o Positivas (%)

« Densidad antigeno ~ Intensidad media (0
mediana) fluorescencia (MFI) ~ Canal

Channel Number

1024

Cell counts

S

mean
fluorescence

% células negativas intensity

/ b células positivas

/

—— —

0 Channel Number 1024

v



ANALISIS SENAL

Correlacion dos parametros

Analisis 2-colores :
Coexpresion
123 de 2 antigenos

Morfologia: FSC-SSC
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SEPARACION CELULAR

Placas cargadas

Células separadas

nDetector de FS

Detector de
fluorescencia

a
ffffff
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CITOMETRIA DE FLUJO

Ventajas

Analisis de gran numero de células (107 células)
Tiempo analisis (sec) 10.000-25.000 e/s

Gateo permite deteccion de subpoblaciones celulares
Medida de eventos raros

Medida objetiva y cuantitativa de la intensidad de
fluorescencia

Deteccion simultdnea de hasta 18 fluorescencias por
célula

Poco invasivo



APLICACIONES

*Antigenos de superficie o intracelulares (anticuerpos
monoclonales)

«Contenido celular DNA, RNA (ciclo celular o apoptosis)

Parametros funcionales:
Concentracion Ca+ intracelular

Proliferacion, viabilidad
Cuantificacion proteinas solubles (unién microesferas)

*Separacion celular



SEPARACION

CELULAR
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ADOR FACSVerse
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3-laser, 8-color (4-2-2) configuration

488 nm
SSC Cell surface markers, live/dead discrimination, cell cycle 488/15 NONE
FITC, Alexa Fluor® 488 " 527132 507 LP
PE, PI " 568/42 560 LP
PerCP, PerCP-Cy5.5, PE-Cy5, 7-AAD " 700/54 665 LP
PE-Cy7 " 783/56 752 LP
APC, Alexa Fluor® 647 Cell surface markers 660/10 66010
660/10 660/10
APC-Cy7, APC-H7 " 783/56 752 LP
BD Horizon™ V450, Pacific Blue™, DAPI Cell surface markers, live/dead discrimination, cell cyle
Violet Proliferation Dye 450, Fixable Viability Stain 450, 448/45 448745
Brilliant Violet™ 421
BD Horizon™ V500, AmCyan Cell surface markers 528/45 500
Ve n taJ aS - 50-mL adapter 15-mL adapter EEEETSOﬁ e
3 laseres, 8 fluorescencias s om 1.
- = 8 L
Universal loader ] g
Alta sensibilidad \

Velocidad: hasta 30.000 eventos/segundo
Contaje absoluto




Comp-FITC-A :: CD66b FITC-A

INMUNOFENOTIPO

Comp-PE-Cy5-A :: CD15 PE-Cy5-A
Comp-PE-Cy5-A :: CD15 PE-Cy5-A

0 10° 10" 0 10° 10* 10°
Comp-FITC-A :: CD14 FITC-A Comp-FITC-A :: CD14 FITC-A
105 105 - 100 = Sample Name
3 1 NDG 15 Arg_LDG 64.fcs
] i M| LDG 14 15 Arg_LDG 64.fcs
80 -7
10! 10 ] j\
] 60 =1
10° 10”3 ]
E 40 7]
2 2. .
10 10 3 20 =
0 o M i
ol
LRRE LRRN | LIRS RN | LINLERE RRL | T l"'a'l"'m"'l""l3 T "I""|4' "I'llll5 3 4 5
_103 o 103 1g4 105 =10 o 10 10 10 0 c PEﬂ:-\ N P;)A 10
omp-PE-A :: Arg PE-
Comp-PE-Cy7-A :: CD63 PE-Cy7-A Comp-PE-Cy7-A :: CD63 PE-Cy7-A

Sergio Scrimini “Caracterizacion de granulocitos periféricos de baja densidad productores de Arginasa 1 en

EPOC”. Financiacion: Grups Competitius MAR (Govern Balear) Ref PRE-R-22528-2011
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INMUNOFENOTIPO INTRACELULAR

GD+CD8- GD+CD8+
_§ G ) 7] r ' - " A
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Phenotype markers and cytokine intracellular production by CD8+ gammadelta T
lymphocytes do not support a regulatory T profile in Behget's disease patients and
healthy controls. Immunol Lett. 2010 Apr 8;129(2):57-63.

Clemente A, Cambra A, Munoz-Saa |, Crespi C, Pallarés L, Juan A, Matamoros N, Julia
MR.



CD4 PCy5

CD8 PCy5

104 —

INMUNOFENOTIPO INTRACELULAR
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PLAQUETAS
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Impaired circadian variation of platelet activity in patients with sleep apnea. Sleep Breath.
2012 Jun;16(2):355-60.

Barcel6 A, Piérola J, de la Pefia M, Frontera G, Yafiez A, Alonso-Fernandez A, Ayllon O,
Agusti AG.



CICLO CELULAR/ APOPTOSIS

400 12-
o Control o
o S 104 Leiomiosarcoma CP0024 |
= 250 s =
é 200 - % 8
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K100 L 24
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0 |
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La inhibicié de la interaccié TCF-3-catenina indueix apoptosi en
cel-lules de sarcomes de parts toves. A. Obrador.



BACTERIAS
_GFP +
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Biological markers of Pseudomonas aeruginosa epidemic high-risk clones. Antimicrob Agents Chemother.

2013;57(11):5527-35.

Mulet X, Cabot G, Ocampo-Sosa AA, Dominguez MA, Zamorano L, Juan C, Tubau F, Rodriguez C, Moya B,

Pefia C, Martinez-Martinez L, Oliver A; Spanish Network for Research in Infectious Diseases (REIPI).



FACSAria Fusion

Ventajas:

3 laseres, 14 fluorescencias

Alta sensibilidad

Velocidad teodrica: hasta 70.000 e/s
(252x10° por hora)

Control automatico delay

Hasta 4 vias de recogida muestra
Recogida en tubos, placa, porta...

FISIB
Fundacid d'Investigacid Sanitaria
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Caracteristicas FACSAria Fusion

i

I.as?r and . PMTs LP mirrors | BP filters Fluorochromes
optics device
488-nm octagon A 735 780060 PE-Cy7
635 67520 0r | & PerCP
693740 e PerCP-Cy5.5
C 610 61423 » PE-CF594
e PE-Texas Red®
= PI
D 556 583/42 PE
502 530730 = FITC
s Alexa Fluor® 488
F — 48810 55C

G, H - Unavailable

(I;::?;a::vice PMTs | LP mirrors | BP filters Fluorochromes
640-nm octagon A 755 T80/60 s APC-Cy7
* APC-H7
690 730/45 Alexa Fluor® 700
C — 670/30 * APC
® Alexa Fluor® 647
405-nm octagon A 750 780/60 ¢ BD Horizon™ BV786
B 690 710/50 * BD Horizon™ BV711
C 630 660720 * BD Horizon™ BV650
D 595 610/20 * BD Horizon™ BV60S5
E 505 525/50 ¢ AmCyan
* BD Horizon BV510
* BD Horizon™ V500
F — 450/40 * DAPI
* BD Horizon™ V450
* Pacific Blue™
* BD Horizon BV421
* BD Horizon VPD450
G, H - Optional

Govern
de les llles Balears
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Caracteristicas FACSAria Fusion

FISIB
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SEPARACION CELULAR

1 cbacp2s-

C1

CD4 PCY5
8

CDACD25+

C2

....1.|DZ T .....“]g — ”1'll:ll‘ T T ™ 10% 104

100 CD25 PE — CD25 PE w0

10°—

. A2 c3

v5CD8-

1
1
JL
CDB PCy5
3

(of}

CD3 PCYy5

T—
10° 10"

rreer : T
5 PE 5 PE CFSE

In vitro evaluation of y5 T cell regulatory function in Behget's disease patients and healthy controls.
Clemente A, Crespi C, Cambra A, Pallarés L, Juan A, Olea JL, Julia MR



SEPARACION CELULAR

Linfocitos B

Purity gate Purity gate
Specitmen_001-Presor-Cellz Specitmen_001-Post sort total-Cells
Limnfos B Limfos B
ﬁ'c v\:i
. 13,7% <" 98,6%
5 5
.IIJM-: _IJMD
1 - 1~
¥ -0f 0 10f 107 10 103 g o P 10° ' 10
245 FerCP-Cyh-5-4 -133 PerCP-Cyh-5h-4,

Toni Clemente. Grupo Inmunologia.




SEPARACION CELULAR

Pre-sort

Specimen_001-FPresaort
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P

CITr™ A

Specimen_0071-CD15+

PG

oot 108

177
FITC-4,

Sergio Scrimini “Caracterizacion de granulocitos periféricos de baja densidad productores de Arginasa 1 en
EPOC”. Financiacién: Grups Competitius MAR (Govern Balear) Ref PRE-R-22528-2011






FACS Assistant Lyse Wash
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ESTACION DE ANALISIS

« FACSDIVA e

6 Y =PH “1‘ e Gdtor | Ml (8 Oea  Amnge CRe?+
{\ Y/ newt ’lm] w‘--m + " Ustitked.

Crowp | AR Samples » O L, Mew tayout » Rows (o) Colummens 30

* Adquisicion y analisis oA e o A e s

Open.. Pnt.  Save  Revent -

h~ noumn — ) lm
o | NC/\ B8 A|0I0/0/Al0 S FIW «
Croup T -
* F LOWJ O v {-) All Samples te i i H H H =1 I H T :
D Lymphocytes
7) 8 Color LxpPEMC 250K = PC-Aw. $5C-A zsox-"iiv{i\m e -
{7} Compensation {18 {
Zle '}'::‘9 ; = 1 o ALfcutmenscytes 1 g ALIG
1+) Exp. - ore ALScstymphocyt d
* Analisis o] SEAATITS o] 18
A5 Seasled 1 i i g
Name < 150K < 150K 4
D wAlLks s M 1 «< 1 ‘
o 7/ If. €0 Lymphocytes = 1 § ]
wA2 % 100K = J
* Representaaon grarica & irmptocres ; ox }
w Al o IS 1
D Lymphocytes 0K = sox 4
- Al S i
* D Lymphocytes o |
AS s SR . F
Batc . @ Lymphocytes - ¥ Qv geerrgreregeeeegrerey @
- Ab K3 0 S0K 100K 150K 200K 250K 0 SOK 100K 150K 200K 250K
D Lymphocytes FSC-A FSC-A
w A7t
E0 Lymphocytes 5 - g
* wib s Alfs ALks
D Lymphocytes Lympracyte s Ungated
wAS S5 25154 34711
€0 Lymphocytes o -

* Analisis ciclo celular

FISIB 37 January 14, 2015
Fundacio d'Investigacié Sanitaria
de les llles Balears
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APLICACIONES

*Antigenos de superficie o intracelulares (anticuerpos
monoclonales)

«Contenido celular DNA, RNA (ciclo celular o apoptosis)

Parametros funcionales:
Concentracion Ca+ intracelular

Proliferacion, viabilidad
Cuantificacion proteinas solubles (unién microesferas)

*Separacion celular



MACS® Cytokine Secretion Assays

(Miltenyi)

IFN-y Catch
Reagent

[FN-y Detection
Antlbody (PE)

e f
[EN-y-secreting cell

Before enrichment After enrichment

*0.257% **70.8%

CD4-FITC
CD4-FITC

Anti-IFN-y-PE Anti-IFN-y-PE

FISIB
dﬁarm:l lears Undacid d'lnvestigaci Sanitaria
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PrimeFlow™ RNA Assay Principle

(Aff trix)
Sample Preparation Target Hybridization Signal Amplification

27 Gene-specific PreAmplifier Fluorescence-labeled probes
) =7 Label Extenders (LE) Add labeled probes to cells
—
. Label proteins with — Amplifier
. antibody (optional) . . : . .
; . Incubate cells with : Hybridize with
Fix and permeabilize cells . gene-specific probe : PreAmplifier and
; in suspension . sets (Type 1, 4 or 6) © Amplifier DNA
Label intracellular : ; (Type1.4,0r6) i e 2
proteins with antibodies
: (optional) : Process celis using
] ‘r L ] : @ flow cytometer
v
=
&
t
=]
=
=T
<T
£
. E
Suspension cells oo |
with fixed RNA 8
D2 PE Cyanine7
FISIB
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SmartFlare™ RNA Detection Probes

(Millipore)
\/ - e

./ \ E
"}. i Fa %_

N

'.Hu&lpm Probe binds target Probe exits the cell.
Probe enters cell. target (mRNA]. and flare releases for detection, Cell can be reused.
ﬁ -
Short Duplexes Target (mRANA) Longer Duplex Formed
Fares are dark Hare released
” -

02 -

FSC-Height

i Y -
o Y Y T T '
L 10 [+4 1w 10 w
Cyb-log Arca
AR TCAACCATACACCGTRACTTTOO T TRAL I';‘.f\'r Strand
© AGTTOGTATGTGGEACT Reporter Serand
FISIB
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Institut d'Investigacio Sanitaria de Palma (IdISPa)

ometria i Cultius Cel-lulars "
"

1.  Espais
La Plataforma de Citometria i Cultius Cel-lulars de I’'ldISPa esta ubicada en el modul F de la planta -1 de ’Hospital Universitari

Son Espases i ocupa una superficie util: Citometria, 21,60m? i Cultius Cel-lulars, 17.25m? al modul |, i 14.15m2 al modul F.

Cultius Cel-lulars

o

Modul F

- _
—— e i Caluiujainia Ol —] ¥ BEGEH 1
ST I— EE =- : \i% @na T ’Eg gn I[ l;l fog

q — Ul u*@ﬁﬁﬁﬁﬁ Lol IEJ”[' B .
Q‘ ] . g ' u fli‘ E
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gt 1 14 s 52
gy ° ikl i E fﬁ iﬁﬁil [WD [

Pt. Citometria

4 Instituto
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Institut d'Investigacio Sanitaria de Palma (IdISPa

Equipament:

*  Citometria i Cultius Cel-lulars:

» Citometre analitzador BD FACSVerse (Lasers 488, 640 i 405nm i 8 fluorescéncies).
Citometre analitzador Cytomics FC500. Beckman Coulter
Citometre Sorter BD FACSAria Fusion (Lasers 488, 640 i 405nm i 14 fluorescencies).
Citometre Sorter FACS Influx. BD Biosciencies
Preparacid de mostres BD FACS Assistant Lyse Wash

>
>
>
>
» Cabines de flux laminar

» Incubadors

» Microscopis

» Equips migracid cel-lular: RTCA ACEA

» Comptador de cel-lules

» Electroporador per a cél-lules eucariotes: Lonza Nucleofector
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Figure 5. Dynamic monitoring of cytotoxic compounds

with target cells. A543 cells were seeded in 96X E-Plates
and continuously monitored using impedance technology.
The cells were treated with the indicated final concentrations
of (A) staurosporine, (B) vinblastine and (C) 5-fluorouracil.
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Contador de células: Millipore Scepter
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Electroporador para celulas
eucariotas: Lonza Nucleofector
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Disociador de tejidos: Miltenyi
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