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Flow Cell Structure of FACS Aria III
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BD FACSAria™ III Filter Guide

Part # Dyes Application Filters Mirrors
488 nm*
343799 55¢C Cell surface markers, live/dead discrimination, cell oycle 48810 NA
343798 FITC/Alexa Fluor® 488 " 53030 502 LP
343796 PE " G85/42 556 LP
344516 PE-Texas Red@/PI " 616/23 610 LP
343791 or o .
343790 PerCP or PerCP-Cy™5 5 675120 or 695/40 BS5 LP
343788 PE-CyT™M7 " 780/60 735 LP
649046 PE/DsRed Cell surface markers 582115 NA
334934 PE-Texas Red®, Living Colors®, mChemy, P1 " 610/20 600 LP
334933 0r w
549422 PE-CyT™5 or PE-Cy5.5 670/14 or 71050 B30 LP
343788 PE-Cy7 " T80/60 735 LP
343800 APCiAlexa Fluor® 647 Cell surface markers 660/20 NA
649618 Alexa Fluor® 700 " 730045 690 LP
343788 APC-Cy7 or APC-HY " 780/60 735 L
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BD FACSAria™ III Filter Guide

Part Dyes Application Filters Mirrors
642329 DAPI/Hoechst Blue Cell gyele 450120 NA
642328 Hoechst Red Side population 670 LP 610 LP
343801 BD Horizon™ V450, Pacific Blue™ DAPl  Cell surface markers 450140 NA
649421 BD Horizon™ V500, AmCyan ! 510050 502 LP
Qelot' 565 ! 560040 545 LP
Qdot 585 " 585142 555 LP
Qelat 605 ! 610/20 600 LP
Qelat 655 ! 670130 635 LP
Qeat 700 ! T10/50 685 LP
Qelat 705 ! T10/50 685 LP
Qdot 800 ! 800/30 735 LP
I
643921 SSC Cell surface markers, live/dead discimination, cell cycle 445115 NA
648922 CFP, AmCyan fluorescent protein ' 51080 4701p




Optical Plate
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Aria III Optics Detector

405-nm or 375-nm 633-nm 488-nm or 445-nm
* up to 8 colors e up to 3 colors * two colorsw / 561-nm
* up to six colors w/o 561-nm
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List-Mode Data
Time FSC SSCFITC PE
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Cell Cycle Analysis
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Outline

* Flow Sorting principle
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Drop Formation
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Drop Charging Delay
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Setting the Drop Delay

Adjust drop delay until ~100% are sorted to the left.

x
Yoltage ﬂ Test Sort Optical Filter g Attenuation ﬂ ‘\Waste Drawer | Drop Delay:

Yolbage Center: J

Plats Voltage: | 4,500 21F
2nd Drop: 20 g 3rd Drop: 10 ?, 4th Drop: 1) ?, Phase: =

-
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Overall Sort Setup Review

1. Sample generates light scatter and ‘
fluorescent signals; signals are N A
analyzed.

2. Charge is applied via the
stream-charging wire.

3. Charged

droplets

break off. } )
4. Deflection plates attract
or repel charged droplet.

" 5. Uncharged droplets
pass to waste.

6. Charged drops - =\
containing particles of [ \
interest are collected. ' !
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Outline

» Flow Sorting as a research tool
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Gating Target cell

e Life or death

e Morphology

e Surface antigens

e Gene expression.

e Cell functions.

* DNA content.

» Specific DNA sequence.
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Sorting Cells By Surface Markers

« Sorting NK Cells
— CD3 FITC to exclude T cells
— CD56+CD16 PE to include all NK Cells.
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Sorting NK Cells for Cytotoxicitity Studies
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Regulatory T Cell Sorting

Negative selection Periphery
Thymus
Immature Nalve T cell Effector T cell
Teell Activation
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\J and/or in the presence of IL-10
Positive selection & and/or TGF-B
P Induced Tr Th3
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Intrinsic B
€D4* CD25" Treg

Figure 1. Schematic representation of the role of regulatery T cells in immune function
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CD4/CD25 High/CD127 Lo
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Sorting by Gene Expression

Add viability check.
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../../Aria User club/FACSAria user's club 2010/3. SLE Treg study_ Dr Sun.ppt
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Rare Cell Sorting tip

» Rare cell sorting usually requires
pre-enrichment steps:
— Bring the starting purity to > 5 %
— Ficoll
—Immune Panning
— Magnetic Beads (Positive/Negative)
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Rare Cell Sorting

@ 4-Color Staining

Parameter = CD123+ CD11c+  Basophils — Lineage Cocktail
DCs DCs FITC
Lin 1 - -+ - e CD3, 14, 16,19, 20, 56
Anti-HLA-DR ++ +++ - - €D123 (IL-3Re) PE
ggﬁi i — - — HLA-DR PerCP
= — CDl1c APC
Immunophenotype of CD11¢, CD123 DCs and baso — Controls

(fluorescence intensities) — FACLysing Solution




Stem cell sorting

Stem Cell Applications czowo iowstrmione

Stem
Cell

J Drug Testing
Byt on Human Heart

Cells

ECTODERM MESODERM ENDODERM

Meurons Blood Cells Liver Cells

&

Treating Birth
Defects

Creating cells and tissue for transplant

Schematic adapted from http://stemcells.nih.gov/index.asp
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Three Color-staining for Defining and Sorting
Mouse LSK Bone Marrow Stem Cell

Before Sorting After Sorting

Specimen_001-hefore WT 001-after WT

Specimen_001-hefore WT
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Alternative: Isolation of Mouse HSC
using Side Population Staining

The Side Population (SP) assay is a
method that makes use of the ability of
primitive progenitor cells to efflux the vital
DNA dye Hoechst 33342

— Described by Goodell and co-workers

—  Multi-drug-like transport mechanism
H33342 is excited by a UV laser and
fluorescence measured at two wavelengths

— Red fluorescence (>630 nm, >610 nm...)

—  Blue fluorescence (450/20 or 450/40 BP)
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Collected Stem Cells can be cultured
and used for further experiments
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The human HT-29 colon cancer cells were stained with Hoechst 33342
and run on the FACSAria III equipped with a Near UV 375nm laser.

An ABC transporter blocker was used as a control
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EPC Cell sorting and tube formation
ePre-sort analysis
eSet gating hierarchy and check target cell purity

Specimen_002-Presort
= e -
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Q1 Qz Population #Events %Parent %Total

PEKDRANE B 4 Events 15012 #1000

; L @ P1intact cell 10,964 726 726
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= | Q4 ez 7339 748 486
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EPC Cell Line sorting and tube formation

After sort
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Outline

« Expected Output
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« Cell function may not be changed by staining.

« Cell viability is not affected by sorting
process.
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-ERERSEMRERRI75H

45 E (Purity) :
HEaPERGENMERB/MEEE 950/960 = 99%

B4 2 (Recovery) :

BROBENMRAE/ ERtER8 950/975=97%

« EZE(Yield) :

BERSEZNMAREE/ERSESE 950/1000 = 95%
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Particle rate
Drop drive frequency
Frequency of the target population

Sort mode
Purity : High Purity and Recovery
Enrich: For Enrichment
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higher concentration of FCS.

Collection tube&EE:E5Ecoating 1 - 4% BSA overnight.
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DERBABAR, ANZEWEME. B2l AR ER FElEJ%%E
10min, 20min, 230min)L 7 B2 & = 2 M e A E 14 B fET

Side streamE#&t T FEEBE |,

FEE FANA/LE(no azide, low endotoxin) reaggntT?iu”jziHiH’ﬂ EEEEAK
2o sEsa e, BUARAR S 2 R AR A R OB 752 R L ERNA K endotoxin.
g8 /0VIE#:40C, 1000rpm.

cIoneZEH@Ziﬁéﬁxmlxedf ulation 3, TEZBESMBRERRN
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20 Afeeder ceIIs‘JZzEcondltloned media. O]z E & A conditioned
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