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Flow Cytometry

* Flow cytometry is a technique used to measure the
physical and chemical properties of cells or cellular
components.

* Cells are measured individually, but in large
numbers.




Flow Cytometry

e Analyzes a population of live cells on a cell-by-cell basis

e Fast (up to 10,000 cells/second)

e Simultaneously measure multiple parameters

e A powerful tool with multiple applications

https://www.bdbiosciences.com/en-us/learn/applications/multicolor-flow-cytometry




Flow Cytometry

e Contain 3 systems (Fluidics, Optics, Electronics)
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Introduction to Flow Cytometry: A learning Guide- BD Biosciences 2012




Advantages of Flow cytometry technique

 Its ability to measure a large number of parameters (10 or more) on
the same sample (Simultaneous analysis of multiple parameters)

* its ability to collect information from millions of cells in a matter of
minutes. (High speed analysis)

 Identifies small populations




What are the limitations of flow cytometry?

e The laser can only analyze one cell at a time,
e Cells must be in suspension to be analyzed
e Highly trained operators are required

e Cells must be viable to be analyzed

e Expensive




Applications of flow cytometry

e Immunophenotyping
e Cell cycle analysis

e Cell sorting

* DNA content

e Cell proliferation

e Apoptosis




Immunophenotyping

e A process used to identify cells, based on the type of antigens or markers on the
surface of the cell.

e It is one of the applications of flow cytometry
e The technique is called “Immunophenotyping” for two reasons:

It is dependent on the activity of antibodies, which are immunological
substances

It is used to identify lymphoid and hematopoietic cells, which are part of
the immune system




Application of flow cytometry in acute leukemia

* The diagnosis and classification
* Detection of antigens used as therapeutic targets (Therapy)

* Detection of residual neoplastic cells following therapy
(Prevention of relapse)




Hematopoietic system

All hematopoietic cells arise from

Multipotential hematopoietic
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Antigen expression in normal cells

Antigen expression in normal cells are highly regulated process

Antigens expressed is consistent and reproducible patterns with
maturation




Normal B cell Maturation
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Normal T cell Maturation
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Normal Granulocyte differentiation
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Normal Monocyte differentiation
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Abnormal population identification

Neoplastic

* Aberrant expression: Expression of antigens not normally
expressed by cell type or lineage

 Abnormally increased or decreased levels of expression

 Asynchronous antigen expression




Lineage assignment in acute leukemia

Lineage Lineage specific antigens
independent B Cell T cell Myeloid
Antigens
CD34-Stem cell CD19 CD3 CD13
marker
HLA-DR CD22 CD7 CD33
CD10 cCD22 CD5 CD117
CDA45- Leukocyte cCD79a cCD3 cMPO
common Antigen
CD4, CD8 CD14-Monocytic
marker




Common markers in acute leukemia diagnosis

All Lymphoid cells: CD45+

B cells: CD19, CD20, CD10, CD22, cCD22, CD23, cCD79a, cCD79b, sigM, clgM, Kappa/Lambda
T cells: CD2, CD3, CD5, CD7, CD4, CD8, cCD3, TCR alpha/beta, TCR gamma/delta

Myeloid cells: CD13, CD33, CD14, CD117, cMPO

Megakaryocytic cells: CD41, CD42, CD61

NK cells: CD16, CD56, CD57

Blasts: CD34, TdT

Plasma cells: CD38, CD138, Kappa/Lambda
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Panel design strategies

Principle

Example

At least one marker for population identification

Use of CD19 for B cells

Multiple markers of same lineage and maturational
stage to identify inappropriate expression levels

Use of CD2, CD3, CD4, CD5, CD7, CD8 simultaneously
to evaluate mature T cells

Multiple markers of same lineage, but different
maturational stage to identify normal and abnormal
expression

Use of CD13 and CD16 simultaneously to identify
neutrophilic maturation

Separation of different cell lineage

Use of CD11b and CD15 simultaneously to separate
monocytic and neutrophilic maturation

Detection of clonality

Use of Kappa & Lambda in combination with a B cell
marker i.e, CD19
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Leukemia/lymphoma immunophenotyping panel
Screen Tube
Fluorochrome Antibody Volume(uL)

FITC CD8 20

PE CD7 20
PerCP Cy5.5 CD4 15
PE-Cy?7 CD19 3
APC CD10 5
APC-H7 CD3 3
V450 CD20 5
V500c CD45 4
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EuroFlow- Cytoplasmic panel

EuroFlow antibody panels
JIM van Dongen et al

1970

APPENDIX

(Please check EuroFlow website www.eurcflow.org for updates)

Table A1. Composition of ALOT and technical information on reagents.

Poack Pacld FITC PE PerlPCy5 5 PECY? APC APCHF

CylCD3 D45 CyhAPO CylC D9 CD34 D9 coy SmCD3

Marker Fluorochrome Clone Source Catalogue number fulrtest)
CyCD3 PacB LCHT BED Biosciences 558117 ¥
S5mCD3 APCHT SKEF BED Biosciences 6413597 3
oy APC 124-1D1 eBioscience 17-007 5942 2
CDng PECy? 13-119 Beckman Coulter IM3528 5
D34 PerCPCy5.5 84512 ED Biosciences 347222 r
D45 PacCy HIZ0 Invitrogen MHCD4530 5
CyCD7oa PE HMSF Dako R7T159 5
CyMPO FITC MPO-7 Dako FO714 3




EuroFlow- BALL panels

Table AS. Composition of BCP-ALL panel and technical information on reagenits

Tube PacB Pacl FITC PE PerCPCy5 5 PECyF APC APCHT
1 CID20 COas CO5E CDe6Gc CD34 Cog COo 038
2 Smibg CD4s Cylgp CD33 CD34 coe SmigM and CD117 Smilgh
3 CDg CDg5 MuTdT D1z C034 CDa D22 D24
e CD21 CDg5 CDM5 and CDGS MNGZ CD34 CODa CD123 CDEN
Marker Fluorachrome Clane Sowrce Cataloguwe nurmber (plstest)
cDo9 PacB MEM-51 Exbic PB-208-T100 4
CO0 APC HITOA BD Biosciences F32TIT 5
oz PE L138 BD Baoscienoes 347406 7
cos FITC MANLA BD Bioscienoes 332778 10
cog PECYyF J3-119 Beckman Coulter IM3628 5
CO20 PacB 2H7 Biolegend 02320 1
CD21 PacB LT21 Exbio PB-Z05-T 100 4
CO22 APC S-HCL-1 BD Biosciences 333145 5
CO24 APCHY MLS BD Biosciences GA45TB5 5
CO3z PE P&T.G BD Biosciences 345799 5
CO34 PerCPCy5.5 BG12 BD Bioscienoes 347223 7
CD38 APCHY HB7¥ BD Biosciemoes G646TB6 3
CO45 Pach HIZ0 Invitrogen MHCD4530 5
CO58 FITC 13 BD Biosciemoes 555920 7
COas FITC BaAHT Beckman Coulter 1B 165400 7
COa6Gc PE KOR-5A3544 Beckman Coulter 123571 10
CDEn APCHY J5-81 BD Bioscienoes G579 5
oz APC 10202z BD Bioscienoes 333233 5
D23 APC AC145 Miltenyi Biotec 130-090-901 7
Cylgp FITC Polyclonal rabbit serum Dako FOOSE 10
ME2 PE 7.1 Beckman Coulter IB345400 10
Smilgk PacB ABBS Exbic PB-504-T 100 4
Smilgi. APCHY 1-155-2 BD Biosciemoes G46792 4
Smilgh APL G20-127 BD Biosciemoes 551062 10
MuTdT FITC HT-& Dako F7139 10




EuroFlow - TALL panels

EuroFlow antibody panels

11M wan Dongen e al

1972

Table A6. Composition of T-ALL panel and technical information on reagents

Teabe PoacE Pooly FITC FE PernCPCyS5. 5 PECyF APC APCHT
1 Cyw T3 CD4a5 MuTdT CDag D5 CDo CD1a SmiZD3
zx Cy D3 CD4as D2 oIl T CId s L SmiCD3
a CyCD3 CD45 TCRyS TCR=p CD=3 CDS6 CyTCRE SmCD3
e CyT D3 CO4a5 T2 CcD= HLADR CD5RA CD123 SmiZD3
AMarker Fluorochrome Clone Source Catalogue rumiber fulrest)
CD1a AP HI14% BD Biosciences 559775 5
CD2 FITC RPA-Z2_ 10 BD Biosciences 555326 5
CwCD3 PacB CHT BD Biosciences 558117 ¥
SmiCD3 APCHT SK7F BD Biosciences 541397 3
D PerCPCy5.5 SKE= BD Biosciences RI277F ra
CD5s PerCPCy5.5 LT1FF12 BD Biosciences 41109 15
DT AP 124-1D1 eBioscience 1707 9-42 2
CDa PECy7F SFCI21ThyZD3 Beckman Coulter FIATEAL 5
D10 PECy 7 HIT DA BD Biosciences 41112 5
D13 FE L1ZE BD Biosciences ZA 740 ra
D33 PerCPCy5.5 P75 BD Biosciences IIZT1 46 o
a4 FITiC L17& BD Biosciences 347343 ra
D45 Paci HI=Z0 Inwitrogen MHCD4530 5
CDE45RA PECy 7 L8 BD Biosciences IZT18s 5
CD56E PECWT PS01 Beckman Coulter BZ1692 5
CDea FE Ta1z2 BD Biosciences 555589 5
D1y FE 10402 BD Biosciences 32785 5
CD123 AP AL 145 Miltenyl Biotec 1Z0-090-901 ra
HLADR PerCPCy5.5 L2423 BD Biosciences 552764 o
TCRx FE IP268 Beckman Coulter AZI0AT5 r
CyTCRE aAPpC aa3 (BE1) Cytogmos CYT-BF 18P 3
TCRyS FITC IMBMLSTO Beckman Coulter IM157FTL Llv]
MuTdT FITC HT-=& Dako F7F139 T




EuroFlow - AML panels

Table AT. Composition of AML/AMMDS pane]l and techmcal mfonma o omn resgertks

Tnbe Paoch Pao FITC PenT PSS PECE AP AT
1 HLA DR DS CDviS L - B L i T CDia7? CDiib D1
2 HLA DR L - Y Coas L w8 L - CDuaF Lo e R 14
3 HLA DR L -] C DA D oS L - CDaar COoas D F
2 HLA DR DS MuTdT CDS6 L i CDulF CoF 1S
5 HLA DR L - ] Cois [ Lt L - CDaaF Coaz D EE
B HLA DR DS CD2a amd D51 OO0 [ E-i CD1a7? CD1Z23 CiDea
7 HLA DR L - ) Lot R | L -1 L - CDaaF CDo=zhb L
Aarkoer Fluorocifinome Clore Sooece Catoioagure rreorr Ber b res iy
CDa AU T SEX BED Biosciences 51 XG5S 5

Lo e AT 1Z24-1D1 i oscimnoe 170 -2 2

CDv APCHT M-L13 B Biosciences SaETFEZ 5
CDoo AU T [ Rt ED Biosciences SaETEE 5
CDO11k AP a2 B Biosciences IRINAE 5
CD1E FE L13= ED Biosciences Bag TS 7
Cota APCHT Felapi BD Biosciences S5l 1 TG 5
CD1s FIm_ [ L Y BED Biosciences IRITFTIE T

L - FImiC CLE FcR gran/1, SID2 S rcpusn P 1 Sl 20
Coi AU T SA25C1 BED Biosciences 541 %55 5
CDax AT S-FHCL-1 ED Biosciences IRINA=E 5
COIs FE 2A3 B Biosciences 31011 T
CDam AP ST S ED Biosciences A 5E00 T
C3 PerC Py 5.5 Bim132 BD Biosciences ZATEIT 5
CDas FImC E11 ED Biosciences EES5452 5
COas FIm_ CLB-NWCF Sem rcpusEn MIS1E 5
CDas AP T HEY BED Biosciences SlET B 3

Coan FImiC CLB-brarmdbs T, &C5 S rcpusn MISTE 1

CDa s FImiC AP Seratec M AN2ETF 1

C D 2k AT HIF1 ED Biosciences E51061 1

Coas Pacl HIZO Irerbnosgen Pl 5500 5
CDSs FE CEo e CWT-S5FE 5

CET FIm_ RULE-PFLFF12 BD Biosciences A TR0T L

C e FE Tt Seraotec e T SEPE T

Lo -y | APCHT M-AT 12 BD Biosciences 56T ES 5
CD105 FE Ti=2 Beec krmarn Cowlter AT T

L s ) PECy 7 VoA Bec kkmanry Cowliber 1A 3550 5
CD12ES AP A T45 MilEeryi Biobec W DOl 1 T
COI0Ec FE DTG BEeckmamn Cowlter IMISTE T

CD 300 AP LIP-H 2 IS e TREMAD & -T 1 e 5

=l AR Pl FL I a® (L e e e T ] S T 1 £1-5 Ailurkicres]
MEGE FE F.1 Beclkmars Cowulber IR 3 5310 T
FuTdT FITZ HT-£ Driakos FPiss b
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Minimal Residual Disease (MRD) Detection
in Hematopoietic Malignancies




EuroFlow - MRD Panels (B Lineage ALL)

Day 8:
Fluorescence FITC PE PerCPCy5.5 PC7 APC APC-H7
Tube 1 Syto-16 | CD20 CD34 CDh19 CD10 CD45
Day 29:
Fluorescence | V450 | V500 FITC PE PerCPCy5.5 | PC7 APC APC-
H7
Tube 1 CD20 | CD45 | CD81 | CD66¢/CD123 CD34 CD19| CD10 | CD38
Tube 2 CD20| CD45 | CD81 | CD73/CD304 CD34 CD19| CD10 | CD38
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COG MRD Panels — (B Lineage ALL)

Day 8:
Fluorescence | FITC PE PerCp Cv5.5 PC7 APC APC-H7

Tube 1 Syto-16 CD20 CD3«% CD19 CD10 CD45

Day 29:

Tube # FITC PE PerCp Cy5.5 PC7 APC APC-H7
Tube 1 CD20 CD10 CD38 CD19 CD58 CD45
Tube 2 CD9 CD13/CD33 CD34 CD19 CD10 CD45
Tube 3 Syto-16 - CD3 CD19 CD71 CD45




COG-Tube 1
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COG- Tube 2
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COG- Tube 3
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COG MRD Panels - T lineage ALL

Tube # PB FITC PE PE-TR PE-Cy5 PE-Cy7 A594 APC APC-H7

1 CD16 cCD3 CD?7 L CD56 CD5 CD38 CD3 CD45
CD8-

2 BV421 CD48 CD5 CD34 | CD16+56 CD3 CD4 CD7 CD45




COG MRD Panels- AML

Tube # | PB FITC PE PE-TR PE-CyX | PE-Cy7 | A594 APC APC-A700 | APC-H7
1 DR CD15 CD33 CD19 CD117 CD13 CD38 CD34 CD71 CDA45
2 DR CD64 CD123 CD4 CD14 CD13 CD38 CD34 CD16 CD45
3 _ CD56 CD7 CD5 CD33 CD38 CD34 CDA45




A Novel Flow Cytometric Assay for Detection
of Residual Disease in Patients with
B-Lymphoblastic Leukemia/Lymphoma Post
Anti-CD19 Therapy

Sindhu Cherian,” YValerie Miller, Vivian McoCullouch, Katy Dougherty,
Jonathan K. Fromm, and Brent L. Wood

Dvpartment of Labormtory Medicine, University of Washington, Scattle, WA US54

Fluorochrome | APC FITC PE PE-Cy7 V450 PerCP- APC-H7 V500
Cy5.5
Antibody CD10 CD66b CD22 CD34 CD20 CD38 CD24 CD45




Thank You




