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Combines ultrasonic waves like those used in medical imaging with
hydrodynamic forces to precisely position cells into a single, focused line in the
central axis. Enabling cells to be tightly focused at the point of laser
interrogation allows the system to collect more photons, helping to ensure data
quality regardless of the sample-to-sheath ratio.
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OPTANOAOTIIA 2THN KYTTAPOMETPIA

KYTTAPOMETPHTEZ POH2
KYTTAPOAIAXQPIZTEZ (FLOW SORTERS)

KYTTAPOMETPHTEZ EIKONAZ (IMAGING CYTOMETERS)
KYTTAPOMETPHTEX ME ®DAXMATOIPA®O MAZHZ% (MASS CYTOMETERS)
KYTTAPOMETPHTEZ ME XPHZH ZQAIPIAIQN (BEAD ARRAY)
KYTTAPOMETPHTEZ AKOYZTIKHZ EZTIAZHZ (ACOUSTIC FOCUSING)
KYTTAPOMETPHTEZ ME ®AXMATIKH ANAAYZH (SPECTRAL ANALYZERS)

Curr Protoc Immunol. ; 120: 5.1.1-5.1.11. doi:10.1002/cpim.40.
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KYTTAPOAIAXQPIZMO2

Juxvotnta otayovwv ( Droplet frequency) : 30,000 Hz
- 35,000 Hz.

4-6 way sorting

AnPn 6edopévwy >40,000 eps (events/sec)

Taxutnta Alaxwplopou (sorting speed) > 30,000 eps

'Eva kUTTOpo/otayova
30 X 10° events/ file i

KaBapotnta
(Purity)

Buwotpotnta Avaktnon
(Viability) (Recovery)



AIAOEZIMA LASER KAI APIOMOZ OOOPIZOYZON XPQ2TIKQN ANA
2QAHNAPIO 2E KAINIKEZ EQAPMOTE2

FITC  PE
SwA1 CD14 €D34
JwA2 DR (D34
JwA 3 CD13 D34
wA4 cD2 @ cD34
2wA5 cp19 D34
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WALl cp1a cp13 D34 DR D45
SWA2 CD2 CD33 (CD34 (CD19 (D45

405nm 488nm 633nm
Pacific Krome APC- APC-
Blue Orange FITC PE ECD PC5.5 PC7 APC A700  A750

WAl DR CD45 CD2 CD13 CD19 CD33 CD34 CD14



STIKTOTPAMMATA (DOT PLOTS)

OPIOOETHIH KYTTAPQN (GATING)

2TPATHITKH ANAAYZH2 AEITMATQN



DYZIOAQOTKO MNEPIOEPIKO AIMA
NAPAMETPOI : ZKEAAZH SS/FS 2KEAAZH — @OOPIZMOZ SS/FL

[Ungated] S5 INT / FS INT [A] CD45-PC7 / 55 INT




[A] CD45-PCY / S5 INT

CD3+CD4+

Eé‘ D4 -. .."-r:. LAY -r '_:.:-:- (;D3+CD4- |
29.42% | il C429.72%

CD3-FITC



[A] CD45 - PC7 / SS

MueAoc

SS/CD45

CD45 - PC7




OPIOOGETHZH KYTTAPQN (GATING)

AvaAuon

Real-time vs. software
[Ungated] SS / FS

[CD19+] CD19 - ECD / CD200 - PE
2TPATNYLKN 0ploBETNONG
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[A] CD19 - ECD / 55

10'
CD19 - ECD

Blasts?: 5_.[.)

Back Gating

[CD19+] CD19 - ECD / CD200 - PE

Mpoodloplopog CD45 - PCT
Oplwv BetkoTNTOC

10°
CD19 - ECD

CD19 - ECD



Edbappoyec Kuttapopetpiac Ponc ota KAtvika Epyactipla

Aevyaupia / Aspdwpota, MuéAwpa, MAZ, PNH
Fpriyopn didyvwon mapakoAouOnon — npoyvwon (MRD), EAeyxoc npoioviwv Aipodociac,
2Uvépoua

- NpwtonaBeic Avocoavenapkelec — Kuttapiki Avooia
OpBorepn TPOYVWON k40’ £61v amoBoAéc

: Alaotavpwon (Cross match), Apxéyova ALpoToLnNTIKA
(HPC+), AvooLaKn amoKotaotoon

EukKoAOTEPN ATTOQAOCT

: HIV, COVID-19
Avixvevon naBoyovwv (HPV)



Edbappoyec Kuttapopetpiac Ponc ota KAwika Epyaotipla

Fpyopn O1ayvwon

Op0bTePn TTPpOYVWION

AVIXVEUON KUKAOQPOPOUVTWV KXPKLVIKWV KUTTAPWV
MeA€tn kukAo@opouviwv evéodnAlakwy KUTTAPpWV

EukoAOTEPN ATIOQACN  MeA£TN UECEYNUUATIKWY KUTTAPWY

MeAgtn yovibiaknc Ekppaonc (FLOW FISH)
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2TO EPyaoTnPLO
Napalafn dsypatwyv (aipo, pUEASC, ENY, mAgupLtikO vypo, VAAWSEC LYpPO,
FNA, BAL, pooxeupoto aLHLomoLnTikou)

Méetpnon delypatwv evioc 24wpovu

Katepyaoio: emwacn HE avTiowpata — Avon EpuOpwv — cupumUKVWOonN

delyparog ?
*Avayvwplon Tuxov BAactikol mAnBuopuou
*Tavtonoinon tn¢g oelpadg B, T R NK AepdpoinepnAaoieg, EAeyxog
KAWVLKOTNTOC
*Kuttapornevikad dsiypota?? Apkei o anAoc ¢patvotumog ?

Tunonoinon oéeiac Asvyatpiag, Asppwpudtwyv
KaBoplopoc wpipovong
EUpeon LAIPs (Leukemia Associated ImmunoPhenotypes)
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Few technologies are more central to the investigation of and therapeutic development
for infectious diseases than flow cytometry.

Capable of identifying and characterizing single cells based on cellular markers, this
technology is critical to understanding immune responses to infection from pathogens

and the pathology of cancer.

Further, the development of therapeutics to infections such as SARS-CoV-2 or
personalized medicine approaches to cancer treatment benefit from this foundational

technology.

Jeremy Petravicz, PhD, Editor,
Current Protocols



ATtAoG Datvotumog : NpoodLopLopog
T, B kait NK kuttapwyv ota Aepdokutrapa T KYTTAPQN

[H] CD45-PC7 / 55 B:

NK :

To aBpolopa T+B+NK= 100%
AepdokutTapwy +5%

CDA45 (Mav-AeuKoKUTTOPLKO)

10 102
CD45-PC7

[LYMPHS] CD3-FITC / CD4-ECD . [LYMPHS] CD3-FITC / CDB-PC5 o LEYMPHS] CD3-FITC / CD{16+56)-PE ., [LYMPHS] CD19-PE / CD8-ECD

F1: 0,34% |F2: 63,32% % |B2: 1,43% .. __
' ' A++:0,10%

10° ; ° 10°
CD3-FITC CD3-FITC

CD3-FITC CD19-PE
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- —'{% What we need to know, what we have to do (1)

1) Cossarizza, A., De Biasi, S., Guaraldi, G., Girardis, M., Mussini, C. and (2020), SARS-CoV-2, the Virus that Causes COVID-19:
Cytometry and the New Challenge for Global Health. Cytometry, 97: 340-343. doi:10.1002/cyto.a.24002

1. The role of different components of innate immunity, such as monocytes, macrophages, dendritic cells, NK cells, and
different innate lymphocytes, and their ability in controlling the early phases of the infection.

2.  The production and utilization of cytokines, chemokines, and their receptors, which are crucial in the initial cytokine storm.

3.  The kinetics of the humoral response and production of antibodies against the virus including those with neutralizing
activity.

4.  The importance of different types of B and plasma cells, considering the problems related to short- and long term memory.

5.  The role of T-cell immunity, with the identification of eventual gross changes in CD4+ and CD8+ T cell populations that
could have a prognostic meaning.

6. The specific T-cell response to different viral epitopes, which could allow a better characterization of the most antigenic
parts of the viral proteins.

7.  The importance of regulatory T-cells in modulating the response and controlling, or favoring, immunoactivation and
suppression.

& secom
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- Dry Reagent Technology For Rigorous Flow Cytometry To Investigate Adaptive
Immune Responses

Functional assays Phenotyping assays

405 nm 488 nm 633 nm 405 nm
PB | KrO | FITC | PE | ECD [PC55 | PC7 | APC | AFod7 | AF700 | AF750
E - o |
[F T Activation
B384 (25 tests RUO) (4 Ity | Nkt o @8 3 | phenotyping Basic Tube os | o | as | oo | - | ou| o @
FTHeloer Gel 53300 (25 tests RUO) - (8
c04666?25testsRUO) ol I I R R R | W 1B Cell Tube M | s | o | o | e | - | o | oM - on
BS3318 (25 tests RUO) g g ; ;
[MT Cell Subsets Tube
ST 35328 (5 st RUO) (DS | (D45 | (D45RA | CCR7T | (D28 | PDI | (D27 | (D4 - 08 - (D3
STIMULATING AGENTS \'IILI.IHES HARACTERISTICS -
IM Dendritic Cells Tube i T (lecOA B B i
BS3351 (25 ests RUO) HLA-DR | (D45 (D16 | Lineage (D1c (DNc ec (D123
. PMA/
DURActive 1 ) Broad activation DURACIone IFT Activation (B88649) [M TCRs Tube
(1101 (25 tests, RUO) ';l";:::fr'l“: Inhibition of secretion | DURAClone IF T Helper Cell (04666 B53340 (25 tests RUQ) TRV62 | (D45 | T(Ryd | TRafs | HLA-DR |- TCRVal | (D4 - (D8 ) (3
[M Treg Tube .
BE3346 (25 tests RUO) Helios | (D45 | CDA5RA | (D25 - (D39 (D4 - FoxP3 - - (D3
50 pl heparinized .
Detection of soluble compounds, [M Granulocytes Tube i e
DURACtive 2 _ whole lood B S 388651 0 et RO O | 4 |94 | - | 6 | OF | O [ P - - Lineage™ (D62
PMA | lonomycin Broad activation
(102 25 tests, RUO) I  DURAClane IF T Helper Cell((D4666) M Count Tube Counting
i 50 wl. uspension {using secretion inhibitors such as Monensin) CO0162 25 tests RUO) - - (D45 Beads 7-AAD

. CD3/ CDI9 / CD20 / CD14 / CD56 Quality Standard

T CD3/CD14 / CD19 / CD56

i

FLOW-6922C

For research use only. Not for use in diagnostic procedures. @
Y 9 P BECKMAN Life Sciences



SARS-CoV-2 RBD B Cell MicroBead Kit

3. Example of a separation using the SARS-CoV-2 RBD B Cell
MicroBead Kit

B cells were enriched from human PBMCs from convalescent
individuals using the REAlease CD19 MicroBead Kit, including
the removal of the REAlease Complex. Then, SARS-CoV-2 RBD-
specific B cells were isolated using the SARS-CoV-2 RBD B Cell
MicroBead Kit, human, an MS Column, and a MiniIMACS™
Separator.

Cells were fluorescently stained with RBD-tetramer-PE and
CD19-APC-Vio® 770 and analyzed by flow cytometry using
the MACSQuant® Analyzer 10. Cell debris and dead cells were
excluded from the analysis based on scatter signals and 7-AAD
fluorescence.

CD19-APC-Vio 770

CD19-APC-Vio 770

Before separation

RBD-tetramer-PE

SARS-CoV-2—specific B cells

RBD-tetramer-PE
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mHLA-DR for a shapshot of the immune status

 HLA-DR monocyte expression provides a snapshot of the immune status
after infection
« mHLA-DR levels increase immediately after infection, and subsequently

decrease
[Leucocytes] [Leucocytes] [Leucocytes]
1000 = HLA-DR on monocytes 1000 2% HLA-DR on monocytes 100097 g2 HLA-DR on monocytes
800 800 300
s00- 600 600
z z z
W va W
00 ‘' 400- a0
200 2001 200
[ SR
o 0 ' | o

T T T T T T T
1 10 1 1 10° 10 10 10° 10" 10 1 1

HLA-DR-APC HLA-DR-APC HLA-DR-APC
Normal Recent stimuli Immune Exhaustion
Increased HLA-DR Decreased HLA-DR

Research Use Only. Not for use in diagnostic procedures.

mCD169, nCD64 and HLA-DR allow visualization of the immune response to infection
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[Ungated] CD45-PC5 / SS [Ungated] CD14-FITC / SS

Aebopéva amo KAWIKEG LeAETEG A
MNaB/kn¢ KAwikric Attikov NoooKopeLou

CD14-FITC

CD45-PC5

[CD14] HLA-DR-PE [CD14] HLA-DR-PE [CD14] HLA-DR-PE

[CD14] HLA-DR-PE

Count

10° 10" 107 10
HLA-DR-PE

10
HLA-DR-PE

10
HLA-DR-PE

10
HLA-DR-PE

Gate X-Med Gate X-Med
All - 22.03

A 22.03

Gate X-Med
All  50.88
A 50.88

Gate X-Med
All 21.48
A 21.48
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First impressions are important and often long-lasting

“Immune imprint of infection” by activation of markers on the immune cells by the
interferons and cytokines

Activated myeloid cells as early differential markers of infection

Example: Used in TB testing (Quantiferon) (memory T cells)

Type | (IFNa,IFNR) E; CD169 (Monocyte)

Type Il (IFNy )  |E) cD64 (Neutrophil)

mCD169: Receptor for viral proteins and lipids and marker for Type | IFN signal
nCD64: established marker for bacterial infections and marker for Type Il IFN signal

4 -

3,5 1

nCD64 MFI

mCD169 MFI
S Rk N W B 1 @ N

o 5

P I I TP TP TP DR N \sE
‘\03 T FE T ET TS ¢ &g T ETITFTTEETES &

mCD169 is specifically upregulated by Type | IFN (IFNa,8) nCD64 is specifically upregulated by Type Il IFN (IFNy)

CD169, CD64 are differential markers of interferon response

" Research Use Only. Not for use in diagnostic procedures.
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What about mCD169 in COVID?

A' I ns T |
301
-]
'9'
. L ]
{ 2] v
— °
= -] % °:
E o?ﬂ'.
8 104 - .g
[}
| g B g
HC coviD- COVID +
mCD169 expression
30000 CD169
200004
10000
TR 0=
s 2 46 81012141618202224 2628

Days post-onset of symptoms

MFI ratio

"l . Increase in monocyte CD169
E:- : in COVID +ve cases detected
101 - . by flow cytometry

o R

] i & A

nCD64 expression

+ Bedin, AS, et al. Monocyte CD169 expression as a biomarker in the early
diagnosis of COVID-19. Preprint at medRxiv

» Vetter, P. et al Daily viral kinetics and innate and adaptive immune
responses assessmentin COVID-19: a case 1 series. Preprint at medRXxiv

» Aschenbrenner, AC. et al. Disease severity-specific neutrophil signatures in
blood transcriptomes stratify COVID-19 patients. Preprint at medRxiv

This article is a preprint and has not been peer-reviewed. It reports new medical research
that has yet to be evaluated and so should not be used to guide clinical practice.

CD169 has been identified as biomarker in the early diagnosis of COVID-19

CgLEILC';(E’R“N Life Sciences

Research Use Only. Not for use in diagnostic procedures.
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Visualizing immune response during infections

|OTest Myeloid Activation

CD169-PE/HLA-DR-APC/CD64-PB Antibody Cocktail, RUO

PC7 | APC |APC-A700 APC-A750 KrO

| PE | PC5.5
CD169

HLA-DR CD64

» Screen the immune response to
infections

Ready to use mix, pre-titrated
Open channels for drop-ins
Rapid (10 min), Easy to use

Y V VYV

Bacterial Infection: nCD64 Overexpression
Viral Infection: mCD169 overexpression
Additional marker of Immune status:
Recent stimuli: increased HLA-DR,
Immune exhaustion: decreased HLA-DR

Versalyse + Fixative
@

Blood specimen

CD64-PB -
CD169-PE
HLA-DR-APC

10 min

Vortex to mix Acquisition

One step, no wash, no compensation

Research Use Only. Not for use in diagnostic procedures.
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CYTOMETRY

= FAEF A4

TABLE 2 The role of regulxinry celk during dhhonic and aoube infedion

Wine chaln
HCW

L

Hif
HEW

urime A0S
HEW-1

HE-2

Funciion of Treg odis duriing chnonic nfiection

IFTITRAINE FESDOIMERES

enfanesd DO perdcheno

amderate wiral antigen dearane
The imbalanoe of Treg/Th17 mary link to HEV disegoe pmgression

Timed ablation of Teeg cells can present mudne AIDES progres sion

T cell responses 1o both wird and unrelated antigens

wiral C08- T oedis

of imemune oedls o infeched tooue

perssETOE
Treg calls infivence CDE- T oplls imemunod ominanoe: ferandh e
Function of Treg oels during arwte infedion
Treg cells are arifical for influerea A vines chmran o in neonatal miloe

inflarmeration after H 1M 1 infedion

TH2 and T2 resporses

SV wanriirnadion 2t abes ainsay Teeg oslls respons e 1o #5Y infection
Tregs coninol #hed eselopment of symptomadic West Wil vio s infecion

CHEM BT &
Reference PAID
O02S - FOMPF3- Treg population suppress HEY oone-spedific OO and O08 -~ T-odll ZAT0.581
ﬂhmdﬂﬂ:hﬂgthrﬂhhdﬂ'ﬂdEﬂ*MTn&,nﬁuT 2 AT2 B0l
effector ool exfauction, defectse geneation of antivial memory COE* T oelis, and 24711 580
Treg cells contenl HifW nep lcation in adFated T osls through 2 cibdaP dep en dent m ecfanism 21 434 DT
Sedwctive depietion of Tregs dgnificarty noresees HEV-spedfic CO8 - T osll regpormes and 28 P08 TTS
22 AR T
15 06 7071
G0 - Teeg cels playa benefidal nobe 0 min imize viradl memono o gical bediors 132 75 488
HEV infartinn results in incegsed Treg odiis fundion with sodh oelis alble 0 supprees CO8-- 15 034,024
30,48 5 80T
Teeg cdis playa aritical role in both HS V-1 Bten oy and resctvation via suppressing anti-
Tregs facilitate eady protective responses 1o ocal vird infection by dlosdng a2 timely entry 18,204 Fas
27007 674
CTLA-S expresdion by Teegs ks oftial to proma e proper (DC mipration from the infected
s ues and infiading an appm prabe artigen s pedfic G T-osl e oree
00 = C0E2S - regpuiahory T oslls suppees O8 - T oells functinn and oon drilwrte bo wira 14517 M1
14,981 182
18 Tl 9 B
Reference
24501 192
Treg deplietion enfances O T oslls negporse: 10 influerea & vines infecion 18 749 Bas
Mo chd digraling limits epulstory T-oedl-medated focue mpairand promaoies sewere ung 339158108
Wi ratall A5 A2 infection rap idly induces Treg oells suppnecdve fundinns bo dampen the 33 09 M7
222 499
Treg cellks expresding ganzyme B can contrall ung inflamemation during acebe infecion 23320
19855 131

PHENOTYPEREPORTS
Comprehensive phenotyping of
mouse regulatory T cells
relevant to viral infections
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CD2 — CD19 — CD45

CD3 - CD19 - CD45

EAeyxoc kKAwvikotntog K, A aAucidwv

CD45, DR, CD3 , CD4, CDg, , CD10, CD20, CD22

CD45, DR, CD3, , CD4, CDg, , CD10, CD20, CD34, CD56,

CD19, CD10, CD20, CD22, ROR1, FMC7/, CD43, CD23, CD5,
CD79b, CD200, CD38, CD25, CD11c, CD103 k, A, CD45 (beiktec emudaveiog)



CD19 gated
B cells

No light
chain
restriction

Light chain
restriction

Large cells:
DLBCL
Small cells:
MZL or LP

CD11c+

CLL
confirm
by CD20

CD103+

Mantle
Confirm

by
t(11:14)




[Ungated] 55 / F5 [E] CD19-ECD / S 10 [CD19] KAPPA-FITC / LAMBDA-PE . Llymphs] CD19-ECD / CD5-PC7
[ [E: 99.26% . IC1: |C2: 1.98% : A2: 0.02%
] ; : e e 10.... :

- (CD19: 11.39%]

LAMBDA-PE

ot C4: 93.86%
10 ' e e e
CD19-ECD KAPPA-FITC CD19-ECD

Tpwxwtn Asvyauia?

[CD19] CD10-PC5 / CD19-ECD [CD19] FMC7-FITC / CD11c-PCH . LCD19] CD19-ECD / CD23-FITC yor LCD19] CD19-ECD / CD23-PE
IF1: F2: 1.89% ""%11: 0.00% J12: 91.79% 10.00%  16.63% Gated F1: 0.12%  F2: 6.82%
198.11% ' : ' ' ‘Gated :

CD19-ECD
CD25-FITC

F4: 0.00%

F4: 90.99%
10 10°
CD19-ECD

Ly

10 10 10 10 10!

CD10-PC5 FMC7-FITC CD19-ECD




[E] CD19-ECD / 55

[E] CD103-FITC / 55

[CD19] CD103-FITC / CD19-ECD

CD19-ECD

CD103-FITC

CD19-ECD

B3: 0.13%

B4: 0.00%
TPIXQTH AEYXAIMIA, 4
EKDOPAZH CD103+ CD103-FITC



[E] CD10-PC5 / 55

[E] CD23-PE / S5

[E] CD5-PC7 / SS

CD10-PC5

[E] FMC7-FITC / 55
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To VOAWOEC UYPO WC SElypa OTNV KUTTOPOUETPLOL PONG

G. Paterakis, T. Papadaki, Markomichelakis N, P. Vasileiou
BpaPeio ESCCA

* Flow cytometry of VF/AF has to adjust to a and face

e Iltis still considered an method to cytology, however it provides objective measurements leading to lymphoma
verification

PPV is an established and safe method to provide diagnostic material for PIOL is the rule for DLBCL PIOLs

FC aims at scatter, clonality, phenotype and mitotic index measurements in order to
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The DuraClone IM B cells Tube

The major function of B cells (CD45+CD19+)
in the human immune system is to recognize
and memorize immunogenic structures and to
terminally differentiate into plasma cells that
produce antibodies against these recognized
or memorized antigens. Late maturation
stages of B cells are confined to peripheral
compartments and can be described based on
a previously published classification. The
passage from bone marrow into peripheral
compartments is associated with surface
expression of immunoglobulin of the isotype
classes M and D (IgM, IgD). Among IgM+ B
cells high expression of CD24 along with
absence of CD27 identifies transitional B cells,
the earliest stage of maturation in peripheral
compartments. Acquisition of CD27
expression identifies transition from a naive to
a marginal zone phenotype, further acquisition
of low CD38 expression reveals memory
identity (non-isotype -class-switched). Loss of
IgM and IgD surface expression is indicative
of immunoglobulin isotype class switching
giving rise to CD27+CD38- class-switched
memory cells or CD27+CD38++

plasmablasts.
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Mpoaodloplopog BAaotwv SS/CD45, kuttapa pe acOsvi
ekppoaon CD45, oploOETnoON Kol TOCOOTO

Tumnomnoinon : Tt deikteg ekppalovv? Morag oelpac?
(LueAkng, Aepdikng, EpuOPAC, HEYAKAPUWTLIKAG?)

‘EAey)xo¢ delkTwv wpipavone, emtpavela Ko
KUTTOPOTIAQLCLOITLKAL

Ta&wounon OA (FAB, EGIL, WHO)

Mpoyvwon ?

CD45 - PC7



[Ungated]
CD45-PC7 / SS

[nodebris] CD45-KRO / 55 INT [Ungated] CD45-PC7 / 55

A s34y

109 101

CD45-PC7

LI Wy o B aN AL

ZuvnOng Béon T OAA

107
CD45-PCY

[Ungated] _ [Ungated]
CD45-PC7 / SS - ASTS = 79.46% CD45-PC7 / SS

BLASTS : 46.73%

. — Tt - 101 102
CD45-PC7 CD45-PC7 CD45-PC7

ZuvnOng Béon pn
SuvRlng 8¢cn OMA M0-M2, M4 SuviROng 8¢on OMA M3 QLULLATOAOYLKWV KAKONBELWV Katt
OMA M6-M7 M. TCavoudakn, A. Zodia



CD34, CD133, CD38, HLA-DR
*cyMPO: o 1o £L81KOC SELKTNC TNC MUEALKNG OELPAG

*CD117 : deiktng mou xapaktnpllel Ta dwpa KUTTAapa TG LUEAKAC aAAd ekppAleTolL KOL OTA LOOTOKUTTOPO, KOl
omavia otic T-OAA

*CD13,CD33: dcikteC TNC MUEALKNG OELPAC , UITOPEL va ekbpalovTal Atuma o€ BAOOTIKA KUTTapo TNS B oelpadc.
*CD15, CD65: deiktec mov ekdpalovial OTO WPLHA KUTTAPO TNE MUEALKAC OELPAC

*CD14, CD64, CD35, CD36, IREM2, cyLysozyme : S€ikTeC TTOU XapaKTnPLl{oUV TNV LOVOKUTTOPLKN oepd. O
deiktnc CD14 cuvnBwc bev ekdppaletal otouc povoPBAAoTec, evw o deiktng CD64 ekdpaletal aoBevwe ota
oudeTePOPLAA KAl EVTOVA OTA LLOVOKUTTAPA.

*CD11c, CD11b: popla mpookoAAnong mou ekdbpalovtal oTo WPLKA KUTTAPO TNE HUEALKAG KOIL LOVOKUTTAPLKAC
OELPAC.

*CD123: 6eiktng mou ekppaletol ot oudeTePOPIAQ, HovoKUTTAPQ, LEyaKkapuokUTTapa, BaceodliAa kal oTa
pDC bright

* CD16 : exPppaletal ota oudetepoPlAa

*CD36,CD71, CD235a : Asiktec tou xapaktnpilouv tnv EpuUBpA oep

*CD61, CD41, CDA42 : AciKTeC ITOU XOPAKTNPL(OUV TNV HEYAKOAPUOKUTTAPLKN CELPA
A. AnuntpakormouUAou, Aaiko



MO

M1

M2

M3

M4

M5

M6
M7

Kata FAB 2uvnOn¢ Avocodaivotumnoc

OMA pe eAayiotn dtadopomnoinon MPO- CD133+ CD13+ CD33+ HLADR+
OMA xwpic wpipavon MPO CD117+ CD13+ CD33+
OMA pe wpipavon MPO CD117+/- CD13+ CD33+ CD15+ CD11b+
Mpopvehokuttapikn Asvyopioc MPO+++ CD33+++ CD15- CD11b- (CD2+ o€
variant PLKPOKOKKLwSN popodn)
O¢cia MugAopovoKUTTOPLKNA 2av M2 + 20% povoBAaoctwv (CD64+++, CD4+, CD11c+).
O¢cia Movokuttaptkni CD64+++, CD4, CD11b++, CD11c+, HLADR++, CD36+,
CD14+/-
Oécia epuBpoAevyarlpia >50% CD34+ CD117+ CD71+++ CD235+

Oécia MeyakapuoBAaoTtiki CD34+ CD117+ cCD41+ cCD61+ CD42



TAZINOMHZH FAB, BAZIZETAI KYPIQZ 2 THN MOP®OAOTIA KAl THN KYTTAPOXHMEIA

MO

i'ham Cell

M3 Mrﬂlnbzlasl: /
// Pmnwei:--:rtﬂ |V|5







MONOBLAST PROMONOCYTE

————— —

CDo64

Lysozyme

HLA-DR

MovopAdoTeg : CD64+ CD36+ CD11b+ CD4+
TTpopovokuUTTapa : CD64++ CD36+ CD11b+ CD4+
MovokUTTapa : CD64++ CD36+ CD11b+ CD4+




Avaluon oéelag AsvyoLpiog

[Ungated] 55 / FS
A: 86.73% s, [Blasts] CD117-PE / CD34-ECD ., [Blasts] CD117-PE / HLA DR-FITC ., [Dlasts] CD11b-PC5 / CD13-PE

1 E2:1.93% L1: |L2: 0.66% Ki1: K2: 0.16%
10.00% ) 0.03% ) 11.91% )

CD34-ECD

Kd4: 0.56%

L4: 98.43%

E4: 96.98%] ) b
10° 108 0
CD117-PE CD117-PE CD11b-PC5

MPO+++ CD33+++ CD15- CD11b- M3

[A] CD45-PCT / 55
WEC: 99.91% s, [Blasts] CD33-PC5 / CD34-ECD ., [Blasts] CD15-FITC / CD14-PC5 . Blasts] MPO-FITC / LF-PE

Ki:  |K2: 2.25% E-+ F++ F1:  |F2: 1.40%
0.06% ‘ ' ‘ 0.07% '

CD34-ECD
CD14-PC5

F3:
1.16%

K4: 96.76%

F4: 97.37%

' 10 10 1 10 0 1 1
CO45-PCT CD33-PCh CD15-FITC MPO-FITC




ToL AsUYaLHLLKA KUTTOpOL SEV
ekppalouv kaveva eldko deiktn Sltadpopormnoinong mMpoc CUYKEKPLUEVN CELPAL.
(CD34+ HLA-DR+ CD38+/- lineage - )

TOL AEUYQLLKOL
KUTTOPA EKGPALOUV OELKTEC TTEPLOCOTEPWV TNG Hiac oelpac (LueAkn+B-Aepdikn, LUEAKN+T-AeUPLKN,
HUEALKN+B-Aepudikn+T-Aepudikn) Kot pmopel va eivat

. SUo oL meplocotepol BAaoTikol TANBuopoL amo SLapOPETIKEG OELPEG

N

. :€vac PAaoTkOC TANBuoNOC TTou ekdpalel Seiktec amo SLAPOPETIKEC OELPEC oTO (OLo
KUTTOPO

Ocia Aevxarpio pe pkto ¢pawvotumo ko £(9;22)(g34;q11.2); BCR-ABL1
Ocia Asuyaipia pe pikto poavaotumo ko t(v;11g23); MLL rearranged



yla dtayvwon Ko Oepaneia

EKDPAZHZ , ZYNEKDOPAZH2 1 ANOY2IAZ EKDPAZH2 AEIKTQN oto cUvoAo aAAd
Kol ELOLKWV yla StadpopodLayvwon

MOZ02TQN, AINOAYTOY APIOGMOY (rtxy B KYTTAPQN, XAA n MBA, CD4 yia
avtipetpoikn Beparmeia, CD34+ otn petopooxevon puelov), ENTAZHZ
DOOOPIZMOY (ocuoxetiletal LLE TO VOO KoL TO BaBLLO KUTTAPLKNG

wpipavong)

AmtoteAeopatwy amo PloPia, LOPLAKEC KL KUTTOPOYEVETIKEC EEETACELC OTTIOU
arattovuvtal

HLA-DR- CD34- (CD56+CD123+CD133-), + Mopdoloyla + apvNTKOC KAPUOTUTIOC
CD34- CD117+ CD13+CD15+CD33++ CD123+ HLA-DR+/-
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SSC linear of neutrophils
(defined as ratio to lymphocyte SSC for internal
reference);
% CD34+ MyPCs among all nucleated cells;
% CD34+ B-cell precursors among all CD34+ cells
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anopovwon e dedopévn otpatnyikn, evoc abpoicpatoc (cluster) petpikwv

B-OAA YEyovotwv (events), ta onoia va Eexwpilouv ano ta vnoAowna abpoicpata (puoloAoylkwy

T-OAA KUTTAPWV) Kot va adpopoUV Ta UTTOAELMUATIKA VEOTTAQGHOTIKA KUTTApa. AnA £ykaipn
avixvevon AsuxatptkoU KUTTAPOU HE Suvapky avakapync.

B —XAA og eninedo NoyopiOpwv

Tpiyxwtn A Noocog 1% - erinedo 10 2 Nooo¢ 0,1% - eninedo 1073
A€V UTTAPXOUV HOVOKAWVLKA AVTLOWHOTO ArOAUTA ELOLKA yia Ta AEUXALULKA KUTTapo
AEUYOLLULKA KUTTAPO: YEVETIKA KOl 0lvOo0daLVOTUTILKA aotaln
Iravia «pucLoAoyLKA» KUTTAPO 1) ATUTTAL KUTTAPO « tSLEVKPIVIOTNC onpaciog»
Texvikéc duokoAieg, avtiotaduion ¢Ooplopwv (compensation), pn eLdko¢ pOOPLOUOC
(artifacts)

MoAAarmAoUv

MuéAwpa

. CKEVWV TONWV» (empty spaces) N TwV «KAEVXOLULKWY 0lVOOO P ALVOTUTILKWV
Metapooxeuon ocuvduvaouwv» (Leukemia Associated Phenotypes, LAP i LAIP).

MuegAov



Di is 37% After first course After second course
72 2gnosis 2 months 0.19% 6 months 0.38%

Primitive blast cells

" LAIP primitive blast cells

1E2 1E3 1E4 1El1 1E‘2 1E3
CD33FITC CD33 FITC

After allo-SCT After allo-SCT
8 months 0.02% 9.5 months 0.03%

-_. ' Sy
X - . e L TR

11 1E2 1E3 1E4 1E1 1E2 1E3 1E4

(D) CD33FITC CD33 FITC CD33 FITC

Figure 11.5 Changes i intensity of marker expression from diagnosis to relapse.
The Figure shows a CD34*CD7+CD33* leukaemia-associated immunophenotype (LAIP) at diagnosis (A). The intensity of CD33 expression Mu |t| param eter F | ow CytO met ry

within the aberrant immunophenotype decreases during treatment/disease (B-E) and recovers to diagnosis intensity at relapse (F). Applying . . . .
the diagnosis gating settings for follow-up situations would result in underestimation of LAIP percentages. in the Dia gNnoslIs of Hematol 0ogIC
Malignancies, A Porwit MC Bene

Downloaded from hitps://www.cambridge.org/core, Access paid by the UCSB Libraries, on 22 Feb 2018 at 19:55:26, subject to the Cambridge Core terms of use, available at
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OMA : dvo
QVTLYOVWV OLohOpwV CELPWV TL.X.
HUEALKNC Ko B Aepdiknc (Tdt+CD33+)

ekbpaon, SnAadn awpa Ue
wptpa m.x. CD34+CD14+

(Infidelity)

£kbpOONC OE OXECN UE TNV
avapevouevn n.x CD34+DR- avti DR+,

n ooov adopa TNV Eviaon
CD34+CD123bright avti yta CD123dim.

OL otpatnywkeg avixvevong EYN pe KP

glval éva SUVapLKO tedio, TO OMTOLO GUVEXWC
HETOBAAAETAL KOIL TPOTIOTIOLELTOIL aVAAoyQl
HE TNV EUMELPLA KaL TNV £EEALEN TNG
texvoAoyiog (avaAuTEC Kol avTiowpoTa).
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Kabe puetpnon Zkedaong  OPBopLlopol CUAAEYETAL OTOV OVTLOTOLXO QVLXVEUTH

O aplOpoc twv mapapeTtpwy (A petaBAntwy ) dStadEpel avaloya pe tnv edpappoyn aAAd Kol Tov EEOTTALOUO

TIX 0€ OWANVAPLO TIoU €XOUV TIpooTeBeL avTliowpata 5 SLahoPETIKWY XPWOTIKWVY £ival 7 mapapetpwy (FS,
SS, ka5 pOoplopwv)

Ta 6ebopeva cuAAEYovTaL O «ALOTO» UE TLC TLLEC OO KAOE TIAPAUETPO KoL YLOL KABE « LETPLKO YEYOVOCH
(kUTTOPO)

Ta mapayopeva apyeia ovopalovtol TOL oTtolat cWIOVTOL LLE CUYKEKPLUEVO TPOTIO
(format), FCS 3.0 (tpexwv). Artapaitnto Katd TNV avaluon Ue xpron Aoylopikou SLadopeTIKOU Ao TG
ANPnc debopévwv.

Me ta mpoypAappaTa avaAuong UITOPOU UE VO TPOTIOTIOLIOOU LE TNV apXLKH OpLOBETNON KAl Vo armtoKAElocOULE
yEeyovoTtal. dev amatteitot emavainn Selypatoc, mMopEXETOL XPOVOC YLOL TNV OVAAUON
SUOKOAWV epappoywyV OTwCE N UTTOAAELTTOUEVN voooc (MRD), eAeuBepewvetal o avaAuTAC yLa xpnon.



The Blind Men and The Elephant High-dimensional distribution

The Blind Men & The Elephant

(artist: G. Renee Guzlas)




* 00&C MEPLOOOTEPEC TIAPAUETPOUC OLABETOV UE, TOCO TILO TIEPLUTAOKN N avaAuon

* [lEPLOCOTEPEC MOPAUETPOL ONHUALVOUV TIEPLOCOTEPEC MLBAVOTNTEC TPOCOLOPLOHOU TOU UTIO
LEAETN MANBUopOU

* Ta otwktoypappata Bonbouv aAAd lowc eV emMapKoUV

e Avaykn ylo $LALKO Kal ypriyopo Aoylopiko mepav avtou tng AnPnc dedouevwy (Kaluza, Flow Jo,
Infinicyt kKAm)

2TO HEAAOV
(mopov otnv €peuval)

* Principle Component Analysis, viSNE, SPADE, CITRUS, FLOWSOM yxpnolua otnv
TTOAUTIOLPOLLETPLKI) AVAAU GO
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CD3
CD4
CD8a
CD69

Naive CD4+ T cells
Memory CD4+* T cells
Naive CD8* T cells
Memory CD8* T cells

‘8:0 Cytobank



CD4 T Cells

Healthy Donor

Immunosuppressive
Non-responders

Immunosuppressive
Responders

Kordasti, et al. 2016 Blood

lgp Cytobank
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Improving the Rigor and Reproducibility of Flow

Cytometry-Based Clinical Research and Trials CYTO M ET RY
Through Automated Data Analysis Ryan R. Journal of Quantitative Cell Science
Brinkman

Rigor &

Rigor and Reproducibility of Cytometry Reproducibility
Practices for Immuno-Oncology: A Multifaceted

Challenge Tamara J. Laskowski, Amy L. Hazen,

Renata S. Collazo, David Haviland

Relevance of Antibody Validation for Flow
Cytometry Tomas Kalina, Kelly Lundsten, Pablo
Engel

Reproducibility of Flow Cytometry Through
Standardization: Opportunities and Challenges

DrAWING THE Bow.

Figure 1. The bowman by Maurice Thompson - The witchery of
archery: a complete manual of archery (1878). From Wikipedia
(https://commons.wikimedia.org/w/index.php?curid=8687330). (This
work is in the public domain in its country of origin and other countries
and areas where the copyright term is the author’s life plus

100 years or less.)

1




AtadpAOTIKN TEXVLKI, CUVEXWC EEEALOCOEVN

Meyaloc aplOpoc cwpatdiwy - >25.000 eps (events per second) —
Tayutnta

TauTtoxpovoc MPoadLOPLOUOC SLAPOPETIKWY MANBUOUWV XWPLS va
artaltteltal SLaXwWPLOUOC

Avaloya pe tnv acBevela vrtootnpilel og dStadpopeTiko Babuo diayvwon,
npoyvwon kal Bepamneia

Artoteel mpoUTIOBe0N Yo £EELOLKEVLEVO KUTTAPOSLOXWPLOLLO

NoAvmntapapetpikn, (moAvdiaotatn) to cUvoAo tn¢ mAnpodopiac Baoiletal
0TO CUVOUVAOUO TIOAAWV SLALOTACEWV
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