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Flow Cytometry?

Flow = fluid (S 2L}
Cyto = cells (AM[Z£)

metry = measurement (573)
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FACS : Fluorescence-activated cell sorting
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What does it measure?

1. MOfEQl 37| 2 MTiNQl UR 2R 3 NOjNel HEZE
(Relative size) (Relative internal complexity) (Relative Fluorescence intensity)

FSC SSC FL

2 2

Emitted fluorescence intensity proportional to binding sites

v - Side Scatter (SSC)

. . FITC FITC
: Granularity or Internal Complexity ,LL g:&/
FITC
\;B= FITC
" .‘.‘/J FITC Fn% § FITC
« Forward Scatter (FSC) g g mc i
: Size 3 |

Fluorescent Intensity —

Y. ; "/Granulocytes ; ; :

- Monocytes

SSC
200 400 60O 800 1000
| | L L 1

| Lymphocytes

0
1
Relatve cell number

0 200 400 600 800 1000
FsC

Fluorescence intensity



Flowcytometer Subsystem

1. Fluidics : Cells in suspension flow
2. Optics : Light and fluorescence is collected, filtered and converted

3. Electronics : Light signals were converted to digital values that are stored in a computer

Flow Cytometer

Data Analysis System
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1. Fluidic System
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2. Optics System
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3. Electronics System
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Types of Optical Filters
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Bandpass filter & Fluorescence dye
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(padpass filter) BA| O|F
525/40 BP FTC FITC, Alexa Fluor 488, GFP, CFSE, Fluo-3
585/42 BP FE PE. PI
- 4 &10/20 BP ECD ECD, PE-Texas Red, PE-CF5%4, PI
488nm - 450/50 BP —— Egr{ésp,_gizg:;i-lcjfﬁ.E. PE-Cy5, PerCP,
- 780/60 BP PC7 PCT, PE-Cy7
- £60/20 BP APC APC, Alexa Fluor 647, eFlucr 680
- 712/25 BP APC-AZOO APC-AT00, Alexa Fluor 700
B 750760 2 APC-ATS0 :ig::;ﬁgrigg'cﬁ’ AR
- 450/45 BP PB450 Pacific Blue, V450, eFluor 450, BYV421
525/40 BP KO525 Krome Orange, AmCyan, V500, BV510
- L leror0mp Violets10 BV605, Qdot 605
oo - &40/20 BP Vicletssl BV&50, Qdot 8558
[ Violet780 BV785, Qdot 800




Compensation
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Antibody (&)
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Sample preparartion

Sample that can be analysed by F!owJ
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Application of Flow Cytometry

Immunophenotyping

31 = B 5 T 3
T % Gatedon P -
O 3 CD3* CD8* _
LI'J 3! oH ’,‘ >
Lymphocyte T ‘ €5 S
: Gate e 1
° 0O » VI
O .g.l L QRLR
% Plid—rm u-—rﬂJ‘l? - SPAN T T Y T v
i » »! » w -t ! - Wt e - - wt
2
= CD3-APC Isotype-FITC CD45RA-FITC
8 .
*B S ox
S bY G6-UR 2 V2L 2R V2R
L . Aax 33 5% Gated on 100.0% 00% 027y
- E
w3 CD3" CD4"
' 0 3] e > &
= | - <
l:_‘J t ;‘ : .‘~'.§ ]
@  Br ) ,;.\
i 260 y : afLR
1 (t:a—ﬂ' T ??fri - ' TYTNI T I T v T
» w! o - -t g »! o = wt wh = ot o
CD3-APC Isotype-FITC CD45RA-FITC
Cell Cycle Analysis Apoptosis Studies
oS Late aﬁu'pintr: 1o Late Apoptatic
& DNA Histogram ; _ . IEELiE T g
Go/G1 'E 108 % 10
2 S
:é: E E'Iﬂ
T z
5 3 'l.n'la_hh'a
[N
s = - h 10 .
“ . T:I: Early
Lo et waed T Apoptotic i . |
dinfl Yy '|DD oo ¥ iy TP 3 10¢ L L
1o 10! 10 10 o (EIR

Annexin V-FITC

Annexin V-FITC



Application of Flow Cytometry

Antibodies Fluorescent dyes Fluorescent dyes

PerCP
Allophycocyanin

{ APC)

Surface phenotyping : Ab against cell surface Ag, MHC tetramer etc
Staining of intracellular protein after cell permeabilization

ICS (intracellular cytokine staining) with brefeldin A/monensin
Detection of phosphorylated protein

Cell proliferation (CFSE, BrdU etc)

Analysis of intracellular ion concentration

Analysis of reduction/oxidation (redox) potential

Cell cycle analysis (by using DNA-binding dye)

Apoptosis analysis (annexin V, TUNEL etc)

Cytokine secretion assay (& subsequent isolation)

CBA (cytometric bead array) - Multiplex proteins assay
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Apoptosis (Anexcine V)
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Plot Types

s e ]
1 color
S|
F44 -
10
.
10P 10 (g 10" 10
FITC /FITC
4
2 color O] 4t 10 18.11‘:1 038%
. B mMmphocytes

19-PE

T lymphocytes




T cell panel Antibody staining =7

Step 1 Step 2 Step 3
[Tcell] FC bloc/(50uL) CD3(iso) CD3 CD4(iso) CD4 CD8(iso) CD8 7AAD (/100uL) (uL)
1 Unstain 2.5
2 CD3(iso) 2.5 25 — — — — — 5
3 CDA4(iso)/CD8(iso) 2.5 — 25 10 — 10 — 5
4 CD3,CD4,CD8 2.5 — 25 — 10 — 10 5
Step 1 Step 2

[ Compensation sample ] FC bloc/(50ul) CD3 CD4 CD8 7AAD (ul)

1 e450 (CD3) 2.5 25 — — —
2 PE (CD4) 2.5 — 10 — —
3 APC (CDS8) 2.5 — — 10 —
4 7AAD 2.5 — — 5



T cell panel Antibody staining =7

Step 1 Step 2 Step 3
T cell ] FC bloc/(50ul) CD3(iso) CD3 CD4(iso) CD4 CD8(iso) CD8 7AAD (/100ul) (ul)
1 Unstain 2.5
2 CD3(iso) 2.5 25 — — — — — 5
3 CD4(iso)/CD8(iso) 2.5 — 25 10 — 10 — 5
4  (CD3,(D4,CD8 2.5 — 25 ] 10 — 10 5
Step 1 Step 2

. Compensation sample ] FC bloc/(50uL) CD3 CD4 CD8 7AAD (ul)

1 450 (CD3) 25 25 — = —
2 PE(CD4) 2.5 — 10 = -
3 APC (CD8) 2.5 S 10 =
4  7AAD 2.5 — = — 3



Antibody staining process

[ Immune cell Surface marker stain protocol ]

@ Q@ @ © & O © ©
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Cell (5*1075~2*1076)/tube T

FACS buffer Tml2 washing — 400g, 5min cfg & &5 XA

FC blocker : 2.5ul/50ul facs buffer/sample) =H| 2% =

(Antibody mixture Zt=7]) total 50uL /sample
@& tubelf antibody mixture 2 = total 100uL
4CO| A 30min incubation

FACs buffer TmIZ 22| washing ( Cfg. 400g. 5min)
100uL facs bufferZ cell Z20{ A FACS mash &1t

7AAD 5ul/100ul sample 28 = 520[%4} RT incubation

ZH| (1*10A5~1*10787tX| 7}5)

THA 10min incubation

0.8% PFA buffer 100uL 2% (£|Z 0.4% PFA 117d) & FACS &M
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workshop FACS analysis result : [T cell population]
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Population Events % Total % Parent Population Ewvents % Total | % Parent ]
@ All Events 22434 100.00 % 100.00 % v i@ Al Events 22434 100.00 % 100.00 %
[ 9905 44,15 % 99.05 % ~ @[P1 | 10000 a458% assBw
® P2 6001 26.75 % 60.59 % v @2 9805 4415% 9905 %
@ Pa 3982 17.75 % 66.36 % ~ @ P G001 2675%  60.59%
®r 10000 44.58 % 44.58 % ~@Pre W82 1275% GGG
® Q1-UR 113 0.50 % 2.84 % ® Qrur 1:3| 050% 284%
@ Q1-uL 2390 10,65 % 50.02 % ® aqru 2350| 10639%| 0002%
@ Qi 61 027 % 153 % @ QL 61 0I7%  153%
@ Q1-LR 1418 6.32 9% 35.61 %
& QL-LR 1418 6.32 % 35.61 %
& VIL 1995 8.89 % 33.24 % g :i; 1oe8 1$: ::‘:;:
@ vir 4006 17.86 5 5676 % & v 5721 2550 % sﬁs%
g :i; :?i ‘::‘:: : j:‘;: : & VIR 4184  1865% 4224 %




