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Flow Cytometer




Flow Cytometry Is Made Of
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Flow Cytometry Is Made Of

* Fluid System
* Optical System
» Electronic System
* Computer System

e Sorting System
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1. Fluid System: Hydrodynamic Focusing (7= ¥ # # F_ &)

Gentral core

Single flow

___________________________ Delivering INNOVATIVE and trusted scientific solutions across the globe - eGBECKMND[ ILTER Life Sciences



Flow Cytometry Is Made Of

* Fluid System
* Optical System
» Electronic System
* Computer System

e Sorting System
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What Flow Cytometry Give You

» Light Scatter for cell morphology
— Forward Angle Light Scatter (FS) for cell size =

ght

-
N
(o]

— Side Scatter (SS) for cell complexity

SS Lin-Hel

D
)

* Fluorescenses (FL) for specific labeling
— FL 1:(530/40 nm BP) for FITC h
— FL 2 : (580/30 nm BP) for
— FL 3 : (613/20 nm BP) for PE-TexRed
— FL 4 :(670/30 nm BP) for PE-Cy5 -
— FL 5 : (457/50 nm BP) for DAPI or Hoechst blue
— FL 6 : (628/32 nm BP) for Hoechst Red

FL 7 : (670/30nm BP) for APC 633nm Laser
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MoFlo XDP

FL1, FL2, FL5
529+28nm 575+25nm 457 +50nm
FITC,
488nm Alexa PE
Blue Flour488
Laser
GFP YFP
APC
633 nm APC-
Red eFluor® 647
Laser Cy5
355nm
Violet
Laser
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Forward Scatter (FS) vs. Side Scatter (SS)
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Larger Side Scatter

LASER

Smaller Side Scatter

LASER
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Flow Cytometry Is Made Of

* Fluid System
* Optical System
» Electronic System
* Computer System

e Sorting System
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If there is a wide range of pulse
heights, the operator may elect to
have the channels converted to a

log scale. The computer software
converts and stores the data.

Channels

904
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Computer

Log conversion chart
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Example: Cell FS SS FL1 FL2
Discriminator: FS=5% 1 101 50 125 200 —— OK
2 80 30 700 90 —— OK
3 20 70 33 234 —— X
4 4202 77 894 — OK
------- Delivering INNOVATIVE and irusted seientifc slutions across the globe @BW
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1 101 50 125 200 — OK £,
2 80 30 700 90 —— OK g
3 20 70 33 234 —— X al .
4 420 26 77 894 — OK . | b
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Flow Cytometry Is Made Of

* Fluid System

* Optical System
» Electronic System
 Computer System

e Sorting System
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Flow Raw Data: List Mode Data

List Mode Dhata (L)
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= 200 0 500 S0 700
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« Computer System: Data Display
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2 1000 800
3 300 500
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« Computer System: Data Display

& W

List Mode Data (LMD)
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Flow Cytometry Is Made Of

* Fluid System
* Optical System
» Electronic System
* Computer System

e Sorting System
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MoFlo XDP’s sorting system

Cells injected

» Drop formation frequency: 200 kHz
- & $¥ & 200,000 3F-k3x
-FRPFLEHR > TIBE IELRFET

13 m% 5 B d Rk &

> Sort speed up to 70,000 eps

- Purity > 99% ; Yield > 90%

Drop Delay _<

> IntelliSort: p # i* 24K 2 L Figit » ¥ =
A U E 2
= Charge Pulse
Applied

» 4Way sorting

Charged

> 3 different sort modes and mixed mode .
Deflection

- Enrich mode
- Purity mode
- Single mode

» CyClone deposition system
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4WAY ™ Sorting

> Sort into four tubes
» Purity can exceed 99.5%

» No performance reductions
in purity at any speed
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=== Droplets
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@ Positive cell
O Negative cell

Enrich mode (=

All positive cells are sorted except hard coincidences (cells too
close together to discriminate).

Purify mode <—

All negative cells are aborted and all positive cells are sorted.

Single mode <=

All negative cells are aborted and there must be only one
positive cell in the drop. This very important mode is used
when sorting into 96 well plates.
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SmartSampler Features
» Wide variety of tube formats: 0.5, 1.5, 5, 14, 15 and 50 mL
» Automatic agitation settings and automatic backflush.
» An air detection feature alerts the user if air enters the
sample line, allowing full aspiration of the sample, &

preventing air from entering the nozzle.

» Samples can be maintained at temperatures from -4 to 40°C
throughout the run with the water bath option.

» Automated cleaning and shutdown
» Environmental safety has been considered by directing

depressurized air through a dual HEPA filtration system prior
to return to the laboratory

- Delivering INNOVATIVE and trusted scientific solutions across the globe ..o NP B . .
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Collection Tubes
at MoFlo XDP

multiwell plates
6 — 1536 wells

one to four tubes
Ipopulations

5 ml to 50 ml Falcon tubes

* The volume of one sorted drop is 1.4 nl (70pm,100kHz, 60psi). onto slides or directl
106 cells result in 1.4 ml. onto filters y

* Give 1-2 ml serum into the collection tube or whatever or nitrocellulose membranes.
“your cells will be happiest in !
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DATA ANALYSIS :PLOT &STATISTICS
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Plots

1. Single parameter histogram
B colors: P
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1. Single parameter histogram overlap

multi-sample: P1
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2. Dual parameter histogram — (1) Dot plot
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2. Dual parameter histogram — (2) Contour plot
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2. Dual parameter histogram — (3) Density plot
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Statistics

1. Percentage : % Total & %Gate

= CD3-cf4: P1
= CD3-CDMNG&I Event = :
oS . o 3 N (52 50%)
. "-'-‘I:. _
] < ]
< L o
Q8- = =3
o7 o3
. '-““'-‘:. i
(= um |-'||;:1|:!T||RI:2|E.F?|?‘??|
= T T T T T T T T -
a0 100 108 108 10t 10° 108
FSC-A (x10% CDIFITC-A
Sample ID;
‘ Populat Event % Total % Parent
Papulation Events % Total % Parent e e e e
. : All Event 14455 100. 100.00%
§ Ui 14455 100.00% 10000% @ 4l terts
; L 11499 7955 70.55%
§n 11499 79.55% 79.55%
@ QLR 6037 4176 52.50%
@ Qu 165 114 143%
Yol 217 15.34 19.28%
@ QR 3030 2131 26.78%
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2. Mean : X-mean and Y-mean

cO4: P1 = cO3-cD4: P1
1 T 301-UL3.18%)
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cDd4 PE-A CD3FITC-A
Population Byt % Total % Parent Mean CD4 PE-A Papulation Events |% Total |9% Parent |Mean CD3 FITC-A | Mean CD4 PE-A
. All Events 14455  100.00% 100.00% 16378.6 25265.5
. Al Events 14422 100.00% 100.00% 234276 . P1 11499 70.55% 79.55% 17241.5 26551.0
. P 11662 £0.86% £0.86% 24870.8 $r: 8886 61.47% 77.28% 22132.0 34068.2
O P3 201 1.39% 1.75% 2728.3 4620.6
. P2 1 0.01% 0.01% 26860 O Ql1-UR 5835 40.37% 50.74% 23003.3 51680.7
()3 6076 4213% 52.10% 474610 @ Q1-uL 367 2.54% 3.19% 1527.1 5377.8
O Q1-LL 2271 15.71% 19.75% 491.2 3014
. Q1-LR 3026 20,93% 26.32% 20607.9 362.0
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3. Coefficient of Variant : CV (5 £ % k)
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Current Applications of Flow
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Cell Surface Marker Immunofluoresecnce analysis

+Lecukocyte Immunophenotyping (i & fo%z & % 4 F)
+Stem cells tracking and enumeration (¥% m?z & 47 2 3+ &)
+Analysis of platelets (& -] $% # 5¢ & 17)

Cell function assays

+Cell Cycle and Apoptosis

+#Mitochondrial membrane potential analysis (DiIOC6 ~ JC-1)
+Calcium kinetic studies (Fluo-3)

+Cellular protein content measurements (GFP - )

+NK cell cytotoxicity assay (CFSE+ PI)

+Phagocytosis assay (FITC-E. coli BioParticles + PI)

+Extracellular cytokines detection (beads array)

Microorganisms analysis
& secoun
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Surface Marker:
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Surface Marker: CD chart, cell classification and function

CD Chart

Delivering INNOVATIVE and trusted scientific solutions across the globe
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T cell / B cell Helper T cell

F1)[A]2 Color CD3 CD19.LMD : FL1 LOG/FL2 LD (F1)[A] 2 Color CD3 CDA.LMD : FL1 LOG/FL2 LO
1035 . 103+
B1 B2 B1 B2
1 9.4% 0.1% 104% [60.2%
102~ 102+
w : :
o - u -
2 10'y <« 107
[m] = Q =
(3] - 7] :
10% 10°
o2 " od (F1)[Ungated] 2 Color CD3 CD8.LMD : SS/FS 107
CD3 FITC - - _ CD3 FITC
o S
g .
8 _

w
o
NK cell / Suppressor T e B Suppressor T cell
. - (F1)[A] 2 Color CD3 CD8.LMD : FL1 LOG/FL2 LO
F1)[A] 2 Color CD8 CDS6.LMD : FL1 LOG/FL2 LO o 1l
0 1023 0
103 p1 B2
§B; N 322 N 124% [18.7%
1027_ o o 102E ol i
L
w | o 7]
e 1o g 1
a o
[3] |
100; 10°
109

T ‘Illllllé
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High speed analysis

50 x 108 cells/ml

1 x 106 cells/mi 5 x 106 cells/ml
500,000 events 500.000 events 500,000 events
8 min 18 sec 1 min 38 sec 10 seconds
10 10 104
R2 HS_ 2. R& _H_B L
o zali 2
=] =] a
L il i
Em?- E‘Hﬁ'- 31':'?'
L1 1] Ll
o [m [ 8
i i 1] L]
24014 SRLLE 010~
1004 . L E 1|:':|_ ’ ; 100 oy -1
10 101 107 104 10t 100 107 107 107 101t 100 101 10% 103 1
CO3FITC Cormg CDIFTC Cormp D3 ATC Comp

1,000 events per sec 5,000 events per sec 50,000 events per sec
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Multi-color immunophenotyping

7 colors: CD45-FITC / CD54-PE / CD3-PE-TR / CD14-PC5 / CD4-PC7
CD19-APC / CD8-APC-Cy7

SSC vs. FSC SSC vs. CD3 PE-TR CD14 PE-Cy5 vs. CD45 FITC SSC vs. CD45 FITC

CD19 APC vs. CD56 PE

=P~
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Rare population: antigen specific T cell

High speed detection of Antigen (Epstein-Barr-Virus) specific tetramers from whole blood (less than

0.1% total blood cells), with very low background.

CONTROL EBV+
104 o
R3 R4 R3 R4
2 0.00% | = 0.06%
] .
S 1o 107 G
I b -
o o i
= = L -
=102 — 02 e EE
L L : o
| | .
: =
Z 10 & 101
LLI
T T
100 101 102 107 104 100 101 102 107 104
CD & FITC Comp CD & FITC Comp
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Rare population: very small embryonic-like stem cell

Stem CHIS
Tissue-Seeciric Stem CELLS

Transplantation of Bone Marrow-Derived Very Small
Embryonic-Like Stem Cells Attenuates Left Ventricular Dysfunction

and Remodeling After Myocardial Infarction

BUDDHADEB DAWN,” SUMIT TIWARL® MAGDALENA J. Kucia,” Ewa K. ZuBa-Surma,” YIRU Guo,”
SANTOSH K. SANGANALMATH," AHMED ABDEL-LATIF,” GREG HUNT,” ROBERT J. VINCENT," HISHAM TAHER,"
NATHAN J. REED,* MARIUSZ Z. RATAJCZAK,” ROBERTO BOLLI®

Azse B ¢

Beads

1924 192+

8 128- 8 128
2] 0
64 64+,
0
256 192 256
FSC
100 84
C v D
0.02% 0.29%
63
103 R3 R4
o 424
&
g 102 214
5

_ R2

1 0 3 ik
100§ 10 102 “4g3 104
P | 4 CD45 by

VSELs Hematopoietic Stem Cells i
104 Sca-1+/Lin-/CD45- Sca-1+/Lin-/CD45+ BECKMN

Sca-1 'OULTER Life Sciences
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CyClone application: single cell PCR

Single cell typing
by on-chip Low Volume PCR (LV-PCR)

C. Proff#, W. Mannt, J.W. Ellwart?, M.A. Rothschild®, P.M. Schneider®

Anstituts of Legal Madicine, University of Colgne, Garmany
bAdvalytix AG, Brunnthal, Germany
“5F-MNational Research Genber for Erwironment and Haalth, Munich, Garmany
# present addrees: Institut for Blutgruppsnforschung LGG GmbH, Colegne, Garmany

1pl reaction mix 5ul sealing solution
stops evaporation

glass
substrate

. X
hydrophobic hydrophilic hydrophobic
ring holds reaction ~ reactionsite  are3 holds sealing

mixinplace  (1.6mmdiameter) sqjytion in place
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Single Cell Sorting
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CyClone application: Clone selection and HTS

direvo
biotech

Increasing Well-based High Throughput Screening
Efficiency for Protein Engineering by Integration of
MoFlo® Library Dispensing

E.Coli — GFP (+)
1/well
144/228= 63%

E.Coli — GFP (-)
10/well
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