From stem cell to blood cell:
flow cytometry of the differentiation pathway
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Maturation of
Blood cells
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Intensity of hematopoiesis

x  RBCs: 3.5x16cells/day

% Neutrophils: 18*cells/day

x Monocytes: 8.4x10cells/day
x  Thrombocytes: 18 cells/day
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Diagnostic tools to identify
cells

A Morphology

A Cytohistechemistry
A Cytogenetics

A Molecular analysis

A Immunopheratiyping
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More colors requires more plots,
events, protocol complexity and

ultimately increased analysis time

How can we control and apply
this multi-color FCM??

Flow Analysis Today

Flow cytometric
Immunophenotyping anno 2018

- Sophisticated multi-color FCMs
- Bright fluorochromes

- Highly specific MoAbs







Essentials formmunophenotypingof
leukemia and lymphoma

How do you differentiate between normal
and malignant populations

A Patternrecognition:
A what is the normal pattern of expression?
A What is the aberrant pattern of expression?
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How to start??




Cell population in CD45/SS plot of bone marrow

CD45: medium to high Ag density
CD45: available in most dyes
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Ery, debris Nucleated Erythrocytes
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Phenotyping of the
Myeloid Lineage to identify
the different maturation
stages

Search for the myelo-monocytic
progenitor cells
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Phenotypic changes in the
neutrophilic differentiation pathway
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Ref. Orfao et al.



CD45ECD

1. Expression pattern of CD34 / CD117
iIn CD45+ population
Normal bone marrow
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Myelomonocyticdifferentiation/ maturation share
the sameprogenitor celld
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Phenotyping of the Myeloid Lineages
CD11b /CD13/CD16/ CD45
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2. Expression pattern of
CD13, CD16, CD11b within CD45

MYELOBLAST PROMYELOCYTE MYELOCYTE METAM YELOCYT NEUTROPHIL

Ref. A. Orfao et al Radboudumc



2.1. Expression pattern CD13/CD16/CD11b (normal BM)
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2.1. Expression pattern CD13/CD11b/CD16 (normal BM)
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2.1l. Expression pattern CD13/CD16/CD11b (normal BM)

Bettergatingoption??? ]

Task
1. Wherecanwe find the

CO45ECD

myeloidmaturationstage®

2.Whereare the monemyeloid .
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CD45ECD

CD11bCYS

10°

2.1l.a. Expression pattern CD13/CD11b (normal BM)
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CD45ECD

CD11bCYS
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2.11.b. Expression pattern CD16/CD11b (normal BM)
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CD45ECD

CD13PE

2.11.c. Expression pattern CD13/CD16 (hormal BM
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Conclusion
(myeloid differentiation pattern in CD45)
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Phenotyping of the Monocytic Lineages
CD11b /CD13/CD16/ CD45

Searchingor the myelo-monocytic
progenitor cells
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2.11l. Monocyte + precursors gating: normal bone marrow

CD45ECD

One gate: monocytes and precursors
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Conclusion: Mature monocyte stages are clear but where we
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can found the separation between mono- myeloid lineage??
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More detailed phenotyping of
the Myeloid and Monocytic Lineages

By
CD11b / CD15 / HLA-DR / CD45

With focus on the separation point by
gating at lineage markers and back to CD45

Radboudumc



3. Expression pattern

CD11b, CD15, HLA-DR
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Ref.: A. Orfao et al



CD45ECD

CD15FITC

3.a. Expression pattern CD11b/CD15/HLA-DR
In CD45+ population (normal BM)
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CD45ECD

3.b. Expression pattern of CD11b/CD15/HLA-DR

In CD45+ population (normal BM)
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CD45ECD

CONBCYS

3.c. Expression pattern: myeloid
CD11b/CD15/HLA-DR
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CD11bCYH

CD45ECD

3.d. Expression pattern: myeloid
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HLADRE
[S] SS INT / CD45ECD

1C

CD45ECD

CD11b/CD15/HLA-DR

[C] SS INT / CD45ECD

10"

“P'g

LA P O
NERRIRR S 2

1000

10:_5

CD45ECD

CD45ECD

% [D] SS INT / CD45ECD % [E] SSINT 7 CD45ECD
10°3 1073
10’-5
- ]
. s 2 Lt g JEET A Tk
104 . . 5I.§ ‘g’ 10" 3
o
1073 1073
© 20 40 60 80 W00 0 20 40 60 80 100
SSINT SSINT
5 [G] SS INT / CD45ECD
1073
10’-5
10'-;
10:_5
o 20 40 60 S0 1000
SSINT

Radboudumc



CD45ECD

3.e. Expression pattern: monocytic

CD11b/CD15/HLA-DR
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CD45ECD

3.f. Details: Focus on separation point of both lineages
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é. BUT THERE I S MORE! . . . .
Macrophages? Erytroid cells? Radboudumc




ROPHAGES are
S that have

- *N G--‘“. v - -




FS PEAK

4.a. Where are the Macrophages?
Maturation of the monocytes based on CD14 and CD16
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Maturation from monocytes to macrophage

Classical monocytes Tissue macrophages
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ROPHAGES are
S that have
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4.b. Maturation from monocytes to macrophages (details)

[1.1] SS INT 7/ CD45 BV510 m [45+] SS INT / CD14 ECD

1004 -

102+

10° - 10° -

CD45 BV510
CD14 ECD

Macrophages
are s
SS++ CD11b++ R el s o |
HLA-DR++ SSINT SS INT
CD14+ CD16 o [2-1HLA-DR PE / CD11b Cy5 ,_[Mono's] CD16 FITC / CD14 ECD
+ + 0" T 10

10° 4

10°

107

acrofaag

10° 10'+

CD14 ECD

CD11b Cy5

3
T | PR

1. |overgang|
'»~‘ i . ] Ty i‘,:. .- -
-. 1 | =~ .[Monoblast|

10°

T

10°4

¢

107 10°

e w0 w1 10°
HLA-DR PE CD16 FITC



CD45 BV510

CD14 ECD

4.c. Maturation from monocytes to macrophages
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5

CD45 KO

. Maturation from monocytes. But what about CD36+CD14-
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In routine diagnhostics we gate out debris
But what is lost?

[Ungated] 55 INT / FS INT
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In routine diagnhostics we gate out debris
But what is lost?

FS INT

CD45ECD

[Ungated] 55 INT / CD45ECD
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CD36FITC

But how can we characterize these CD36+ cells
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Normal erythroid maturation
CD117/CD71/CD235a/CD36

INMATURE MATURE

CD36
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CD117
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5.b. Erythroid
pathway

Using
CD235a/CD11
7/CD71

CD45ECD
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Elimination of myeloid cellsfrom the erythroid lineage

(CD36+CD33
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