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1947 Gucker, mpocbLoplopOC BakTnplwyv Kol OTIOpWV C€ aLEPOAU LT
1964 Mack Fulwyler & Clarence Lushbaugh : 2 €ién epuBpokuttapwv?

1965 Mack Fulwyler & Richard Sweet (mpwtn dnpocicvon veéag texvoloyiag,
Kuttapodiaxwplotng Pong)

1969 Leonard Herzenberg, Wolfgang Gohde, Cezar Milstein, George Kohler : Monoclonal
Abs + FACS (Fluorescence Activated Cell Sorter)

Méoa tng dekaetiog 1970, Joseph Gray, avamtuoostl pebodouc yla mpoodLlopLlopo Kol
SLAXWPLOUO XPWHUOOWUATWV

BpaBeio Nobel latpikng 2019, W. G. Kaelin Jr., Sir P. J. Ratcliffe kat G. L. Semenza
AvokaAuav TouC HOPLAKOUC UNXOVIOUOUC EAEYXOU TOU OCWHATOC oTNV aAAayn emmedwy
0&uyovou. H KUTTapOUETPLA NTAV L ATIO TIC BAOLKEC TEXVIKEC TIOU XPNOLUOTIOLNONKOV.



EZEAIZH 2Y2THMATQN KYTTAPOMETPIA2 POH2
(BECKMAN COULTER)
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BA2IKE2 APXE2 KAl XAPAKTHPIZTIKA
KYTTAPOMETPIAX2 POH2



Me tnv Kuttapopetpia Poric mpoodlopilovpe to ldoc twv ocwpatdiwy (Kuttapwv) ot
EVOLLWPNLLA KOL LTTOPOUE Vo LEAETNOOUE SLADOPEC KUTTAPLKEC AELTOUPYLEC

KYTTAPA
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OOOPIZMO2 : EMIZHMANZH KAOE KYTTAPOY
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Acoustic focusing
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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 ®AXMATOIPA®O MAZHZ% (MASS CYTOMETERS)
KYTTAPOMETPHTEZ ME XPHZH ZQAIPIAIQN (BEAD ARRAY)
KYTTAPOMETPHTEZ AKOYZTIKH2 EZTIAZHZ (ACOUSTIC FOCUSING)
KYTTAPOMETPHTEZ ME ®AXMATIKH ANAAYZH (SPECTRAL ANALYZERS)



Violet
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Blue laser
488nm

Red laser
638nm
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KYTTAPOAIAXQPIZMO2

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

4-6 way sorting

ANYPn dedopévwy >40,000 eps (events/sec)
Taxvtnta Alaxwplopou (sorting speed) > 30,000 eps
30 X 10° events/ file
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AIAOEZIMA LASER KAI APIOMO2Z OOOPIZOYZQN XPQZTIKQON ANA

2QAHNAPIO ZE KAINIKEZ EOAPMOIE2

LASER 1

1980 1990 2000

p

FITC PE ECD PC5 |PE-CY7
CD14 | CD34 CD45
DR CD34 CD45
CD13 | CD34 CD45
CD2 CD34 CD45
CD19 | CD34 CD45

1-3 1-3 3+7?
3-8 5-10 >10 AEIKTEZ
WAL cp1a | cp13 | cD34 | DR | CD45
WA 2 €D2 | CcD33 | CD34 | CD19 | CD45
Pacific | Krome APC- APC-
Blue | Orange FITC PE ECD | PC5.5 | PC7 APC rer | per
SwA 1 DR CD45 | CD2 | CD13 CD19 | CD33 | CD34 CD14




2TIKTOTPAMMATA (DOT PLOTS)

OPIOOETHIH KYTTAPQN (GATING)

2TPATHITKH ANAAYZH2 AEITMATQN



DOYZIOAQOTTKO MEPIOEPIKO AIMA

FS INT
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S5 INT
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OPIOOGETHZH KYTTAPQN (GATING)

Real-time vs. software Avahuon
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Edbappoyec Kuttapopetpiac Ponc ota KAwtvika Epyactipla

['pAyopn diayvwon

Opb60oTepn TTPdYVWON

EukoAOTEPN atTdépaon

Awpatoloyia: Asvyowpio / Aepdpwpata, Muéhwpa, MAE, PNH
nopakoAovBnon — mpoyvwon (MRD), EAeyxoc nipoioviwv Alpodoaoiag,
2uvopopua

AvoooAoyia - Mpwtonadeic Avocoavendpkelec — Kuttapikr Avooia
KaB’ €€v amoBoAEg

Metapooyxevon : Atactavpwon (Cross match), ApxEyova AlpomoLtnTLka
(HPC+), Avoolakn ommoKotaotoon

Nowéelc : HIV, COVID-19
Aviyvevon naBoyovwv (HPV)



Edbappoyec Kuttapopetpiac Pong ota KAwika Epyaotipla

AN\epyiec
'pyopn O1dyvwon

EAeyxog euBpuopntpikng atpoppayiog
MeA€tn AEK, AlpometaAiwy
Op06TEPN TTPOYVWION

AVIYVEUON KUKAOPOPOUVTWV KOPKIVIKWV KUTTHPWV

MeAetn kukAopopouvtwy evoéodnAlakwyv KUTTapwv

EukoAoTepn amoQaon  \JcA£tn UETEYXUUATIKWY KUTTAPWV

MeAetn yovidiaknc exppaonc (FLOW FISH)



OMOO®QNIA 2TH AIEPEYNHZH AIMATOAOTTKQN NOZHMATQN:
AEYXAIMIA & AEMOQMATA
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Cytometry Cytometry
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2TO EPYOOTNPLO
Napalafn dsypatwyv (aipa, pueloc, ENY, mAeupttiko vypo, vaAwdec uypo, FNA,
BAL, pooyeupata aLUOTIOLNTLIKOU)

Méetpnon deypatwv evioc 24wpovu
ENY, mAevpttiko, FNA, oéeiec, CD34+ apeoa

Katepyaoio: emwaocn HE avTiowpata — Avon EpuOpwv — cupumuKvVwon

deiyparoc ?
*Avayvwplon Tuxov BAaotikol mAnBuacpou
*Tautomoinon tn¢ ospac B, T NK Aepdolnepridaciec, EAeyxog
KAWVLKOTNTOLC
eKuttapormevika detypota?? Apkel o amAoc doavotumnog ?

Tumornoinon o&siac Asvyopiag, AepdwHATWV
E¢elblKEUEVO TPWTOKOAAO KaBoplopdc wpipavong
Eupeon LAIPs (Leukemia Associated ImmunoPhenotypes)



EOAPMOTE2

A) ATMTAOZ QAINOTYMOZ kal
HIV




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
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CD4-ECD
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EOAPMOTE2

A) AINOTYMOZ — KYTTAPIKH
ANO2IA - COVID 19




- —'{% 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.

ngautmkm Life Sciences



- 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

=
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RBD-tetramer-PE

SARS-CoV-2—specific B cells

[
) J"'"'I'

RBD-tetramer-PE
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mHLA-DR for a snapshot 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]
HLA-DR on monocytes 10001 “HLA-DR on monocytes fooo* *HLA-DR on monocytes

1000+

800+ 2004

SSINT
SSINT
SSINT

200+

=]
o

T T T T
10" 10 10* 10* 10° 10 10 10* 10" 10 10* 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

Life Sciences




[Ungated] CD45-PC5 / SS

A: B.01%

SS

e w0 e 1o
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[CD14] HLA-DR-PE
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-
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L
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Aebopéva amo KAWIKEG PeAETEG A
MNaB/kn¢ KAwikng Attikol Noookopeiou

[CD14] HLA-DR-PE

=
=
=]
J
10° 10 107 107
HLA-DR-PE
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[CD14] HLA-DR-PE
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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,IFNB) |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

nCD64 MFI

mCD169 MFI
[=] - ¥} w Y 0] a ~ -]

S D LD N o A P & O N O K N
K @&@&{“\é’@\@i“\ﬂ‘\& {“\o‘b@@* ““’i ‘\&:s\é” S @‘* P @"" St @0{(\*&@&@& S &
mCD169 is specifically upregulated by Type | IFN (IFNa,B) nCD64 is specifically upregulated by Type Il IFN (IFNy)

" Research Use Only. Not for use in diagnostic procedures. COULTER '\ Life Sciences
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What about mCD169 in COVID?

L1l 1]
A, f ns — [T |
301
=]
'0:
. N
i 204 o.'° i
L
g o 9e 08 3
E Dﬂ’ﬁ.
8 104 - .g
[}
| g PR g
HC CovID - CovID +
mCD169 expression
30000 CD169
200004
10000
TR 0=
s 2 46 81012141618202224 2628

Days post-onset of symptoms

:1 . Increase in monocyte CD169
r o in COVID +ve cases detected
101 - . by flow cytometry

. e

EZ 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.

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

Vortex to mix Acquisition

One step, no wash, no compensation

Research Use Only. Not for use in diagnostic procedures.
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CYTOMETRY
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TABLE 2 The role of regulxiory oslk during dhranic and aoube infedion
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EvoelkTIKA OLlepeuvnTKA TPWTOKOAAQ YLt AepdoiTiepmAaciec (oo n ospa
npPogAevonc Twv maboloyikwy Kuttapwyv T N B n NK?)

CD2 - CD19 —CDA45

CD3 -CD19 - CD45

EAeyxoc KAwvikoTntac K, A aAvcidwv

[eviKOTEPO SLEPELVNTLKA TIPWTOKOAAQ

CD45, DR, CD3, CD5, CD4, CD8, CD19, CD10, CD20, CD22, k, A

CD45, DR, CD3, CD5, CD4, CDS§, CD19, CD10, CD20, CD34, CD56, k, A

MARpnc éAeyxoc B : CD19, CD10, CD20, CD22, ROR1, FMC7, CD43, CD23, CD5,
CD79b, CD200, CD38, CD25, CD11c, CD103 k, A, CD45 (6¢iktec emudaveiog)



Multiparameter Flow Cytometry in the
No light Diagnosis of Hematologic Malignancies, A
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To VOAWOEC UYPO WC SELypA OTNV KUTTOLPOUETPLOL PONG

VITREOUS AND AQUEOUS FLUID FLOW CYTOMETRY IN THE DIAGNOSIS
OF OCULAR LYMPHOMA FOURTEEN YEARS OF EXPERIENCE

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

* Flow cytometry of VF/AF has to adjust to a short and fragile sample and face a high noise to signal ratio

* |tis still considered an ancillary 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. A negative AF is the rule for DLBCL PIOLs

* FC aims at scatter, clonality, phenotype and mitotic index measurements in order to ensure diagnosis
Flow cytometry proved sensitive and specific
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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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H kuttapopetpia pong otnv oéeia Asuyarpia (OA)

* [lpoodloplopoc BAaotwv SS/CD45, kuttapa pe acBevn
ekppaon CD45, oploBETnon Ko TOoooTo

 Tumomotinon : ttL deikteg ekppalouv? MoLac oepac?
(LveAikng, Aepdlkng, EpuBPAC, LEYOKOAPUWTIKNC?)

* ‘EAeyxoc delktwV wplpavonc, emdpaveLa Kol
KUTTOPOTIAQLO LOLTLKOL

 Taéwvounon OA (FAB, EGIL, WHO)

* [lpoyvwon ?

Blasts??
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‘Exkdpaon deiktwv yla tnv dtayvwon tng OMA

Acikteg awpotntag: CD34, CD133, CD38, HLA-DR
ecyMPO: o0 1o £181KOC SELKTNC TNC MUEALKNG OELPAG

*CD117 : deiktng mou Yapaktnpllel To dAwpa KUTTAapa TG LUEAKAC aAAAA ekppAleTOL KOL OTA LOOTOKUTTOPO KOl
omavia otic T-OAA

*CD13,CD33: dcikteC TNC MUEALKNG OELPAC , UTOPEL va ekbpalovTal Atuma o€ BAOCTIKA KUTTApO TNS B oelpac.
*CD15, CD65: deiktec mov ekdpalovial OTO WPLHA KUTTAPO TNE MUEALKAC OELPAC

*CD14, CD64, CD35, CD36, IREM2, cyLysozyme : S€iKTeC TTOU XapaKTNPEL{OUV TNV LOVOKUTTOPLKN oepd. O
deiktnc CD14 cuvnBwc bev ekdppaletal otouc povoPBAAoTeC, evw o deiktng CD64 ekdpaletal aoOevwe ota
oudeTeEPOPLAA KAl EVTOVA OTA LLOVOKUTTOPA.
eCD11c, CD11b: popla mpookoAAnong rmou ekbpalovtal oTo WPLHO KUTTAPO TNE HUEALKAG KOIL LOVOKUTTAPLKAG
OELPAC.
*CD123: 6eiktng mou ekppaletol ot oudeTEPODIAQ, HOVOKUTTOPQ, LEyaKkapuokUTTapa, BaceodplAa kat ot
pDC bright
* CD16 : exPppaletal ot ovudetepoPlAa
*CD36,CD71, CD235a : Asiktec tou xapaktnpilouv tnv EpuUBpa oep
*CD61, CD41, CDA42 : AciKTeC ITOU XOPAKTNPL{OUV TNV HEYAKOAPUOKUTTAPLKN CELPA

A. AnuntpakormouUAou, Aaiko



KaBoplopnoc Babpov Qpipavonc

Ta&wvopnon OMA

Kata FAB

2uvnOn¢ Avocodatvotunog

MO OMA pe ehaxlotn Stadpopormnoinon MPO- CD34+ CD133+ CD13+ CD33+ HLADR+

M1 OMA xwpic wpipavon MPO+ CD34+/- CD117+ CD13+ CD33+

M2 OMA pe wpipavon MPO+ CD34+/- CD117+/- CD13+ CD33+ CD15+ CD11b+

M3 MpopuvehokuTTOopLKr AguyaLpLio MPO+++ CD33+++ HLADR- CD34- CD15- CD11b- (CD2+ o€
variant LLLKpOKOKKLWON popdn)

M4 Otela MueAopovoKUTTAPLKN Yav M2 + 20% povoPBAaoctwyv (CD64+++, CD4+, CD11c+).

M5 Otela MovokuTttapLkn CD64+++, CD4, CD11b++, CD11c+, HLADR++, CD36+,

CD14+/-
M6 Otela epuBpoAevyaLuia >50% CD34+ CD117+ CD71+++ CD235+
M7 O¢ela MeyakapuoPAaoTikn CD34+ CD117+ cCD41+ cCD61+ CD42

OXI mavra awoAutn ouoxéTtionl!




TAZINOMHZH FAB, BAZIZETAI KYPIQZ 2 THN MOP®OAOTIA KAl THN KYTTAPOXHMEIA
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Aeiktec kata TNV puoloAoyikn dtapoponoinon tTnG LUEALKNG GELPOLC

Band/
Neutrophil

Myeloblast Promyelocyte Myelocyte Metamyelocyte
cD15 5

10°

10

HLA-DR cCD117

KaBopiopoc Babpou Qpipavonc



Agiktec kata TNV duotoAoyikn dtadopomnoinon TG LOVOKUTTAPLKNG CELPAC

MONOBLAST PROMONOCYTE MONOQCYTE
104
CD64 ~—
Lysuzyme /
HLA-DR -
103 "
CD11b
CD11
- ~N D36 D4
, CD14 IREM-2
ch34
MPO

101 F /

MovopAdoTeg : CD64+ CD36+ CD11b+ CD4+ CD14 - IREM2 - MPO -
TTpopovokUTTApa : CD64++ CD36+ CD11b+ CD4+ CD14 + IREM2 - MPO dim
MovokUTTapa : CD64++ CD36+ CD11b+ CD4+ CD14 + IREM2 + MPO dim
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2TTOVLEC AEUXOULULEG

Oécia adiadpopomointn Aevxarpia (Acute undifferenciated leukemia,AUL) : ta Asuyopka kottapo Sev
ekppalouv kaveva eldko deiktn Sltadpopormnoinong mMpoc CUYKEKPLUEVN CELPAL.
(CD34+ HLA-DR+ CD38+/- lineage - )

Oécia Asuyarpia pe pikto pawvotuno ( Mixed phenotype acute leukemia, MPAL) : ta Asuyatpika
KUTTOPA EKPPALOUV OELKTEC TTEPLOCOTEPWV TNG Hiac oelpadc (LueAkn+B-Aepdikn, LUEAKN+T-AeUPLKN,
HUEALKN+B-Aepudikn+T-Aepudikn) Kot pmopel va eiva

* AtkAwVIKEG : U0 N eplocotepol BAaoTikol TAnBuopol amo SLadOPETIKEC CELPEC

N

* ALPAIVOTUTIIKECG :£ValC BAOOTIKOC TANBUOHOC Ttou ekdppalel Seikteg oo SLadopETIKEC OELPEC oTO 1610
KUTTOPO

Ocia Aevxarpio pe pkto ¢pawvotumo ko £(9;22)(g34;q11.2); BCR-ABL1
® Oteia Nevyarpia pe pkto pawvotuno kat t(v;11g23); MLL rearranged



2YNEKTIMH2H ywa dtadyvwon kat Ospaneia

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

MOZ02TQN, AINMOAYTOY APIOGMOY (rtxy B KYTTAPQN, XAA n MBA, CD4 yia
avtipetpoikn Beparneia, CD34+ otn petapooyxevon puelov), ENTAZHZ
DOOPIZMOY (ocuoxetileTal pLE TO VOO O KoL TO BaBLLO KUTTAPLKNG

wpipavong)

AmtoteAeopatwy amo PloPia, LOPLAKEC KL KUTTOPOYEVETIKEC EEETACELC OTTIOU
arattovuvtal

MeAETeC cUOXETLIONG AVOOO(OLVOTUTILKWV XOPOKTNPLOTIKWY HE YVEVETLKEC SLATAPOAXEC
HLA-DR- CD34- (CD56+CD123+CD133-), + MopdoAoyia + apvnTIKOC KapuotuToc FLT3-ITD+
CD34-CD117+ CD13+CD15+CD33++ CD123+ HLA-DR+/- NPM1+
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MAZ, patterns
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Multiparameter Flow Cytometry in the Diagnosis of
Hematologic Malignancies, A Porwit MC Bene
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Ogata Score

1. SSC linear of neutrophils

(defined as ratio to lymphocyte SSC for internal
reference);

2. % CD34+ MyPCs among all nucleated cells;

3. % CD34+ B-cell precursors among all CD34+ cells
4. CD45 expression of MyPCs (as ratio to
lymphocytes’ CD45 expression).

AnokAicelg ano OT avadopadg
BaOuoAoyouvral pe 1 pe péytoto to 4
BaBOpoAoyia (score) 22 gvdeiktiko yia MAZ

Multiparameter Flow Cytometry in the Diagnosis
of Hematologic Malignancies, A Porwit MC Bene
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EAaxiotn YrnioAewmoppevn Nooog (EYN)

OTOXOC : ANMopovwon e dedopévn otpatnyikn, evoc abpoiopatoc (cluster) petpikwv

B-OAA YEVOVOTWV (events), ta onoia va Eexwpilouvv ano ta untodowna abpoicpata (puoloAoyLKwv

T-OAA KUTTAPWV) Kot va aipopoUV Ta UTTOAELMHATIKA VEOTIALCATIKA KUTTApA. AnA £yKatpn
avixvevon AguXaLptkoU KUTTAPOU HE Suvaptky avakapync.

B —XAA MocoTLKOC tPpocdLoplooc o€ eninedo AoyapiOpwv

Tpywtn A N6oog 1% - eninedo 10 2 N6co¢ 0,1% - eminedo 103

OMA Baowoi Meploplopoi

A€V UTTAPXOUV HOVOKAWVLKA AVTLOWHOTO ArOAUTO ELOLKA yla Ta ASUXALULKA KUTTapo
B un Hodgkin AEUYOLLULKA KUTTAPAO: YEVETIKA KOl 0tvoo0odaLVOTUTILKA aotaon
Iravia «pucLoAoYLKA» KUTTAPO 1) ATUTTAL KUTTAPO « LBLEVKPIVIOTNG onpaciog»

Aeppwpora Texvikéc SuokoAisg, avtiotaduion ¢Ooplopwv (compensation), pn eLdKO¢ pOOPLONAC
(artifacts)
MoAAamAouv
MuéAwpa , , ,
2tpatnykn (ouxva e€eldikevpuévn)
. «KEVWV TOMwV» (empty spaces) N TwV «AEUXOALULKWVY 0lVOGO (P ALVOTUTILKWV
Metopooxeuon

ocuvduvaouwv» (Leukemia Associated Phenotypes, LAP i LAIP).
Muelou
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Figure 11.5 Changes irjintensity of marker expression from diagnosis to relapse.

The Figure shows a CD34*CD7+CD33* leukaemia-associated immunophenoctype (LAIP) at diagnosis (A). The intensity of CD33 expression
. 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.
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EAaxiotn YroAswumoppevn Nococ (EYN)

OMA : LAIP cuvékdpaon Suo
QVTLYOVWV SLadhOpwV CELPWV TL.X.
HLUEALKNC Ko B Aepdiknc (Tdt+CD33+)

aocuyxpovn ekppaon, dSnAadn awpa pe Ot otpatnykée aviyveuong EYN pe KP

wptpa 1.X. CD34+CD14+ givat éva SuvapKo Tedio, To OMOL0 CUVEXWG
HETOBAAAETAL KOIL TPOTTIOTIOLELTOIL aLVAAoyQl
(Infidelity) HE TNV EUMELpia Ko TV €§EMEN TNG

texvoAoyiog (avaAuTEC Kol avTiowpota).

omovuoia EkPpaonc oE oxEon HE TV
avapevouevn r.x CD34+DR- avti DR+,

N UMEPEKpaon ooov adopad TNV Evioon
CD34+CD123bright avti yta CD123dim

Avaykn yla eEELOLKEVUEVO EpyOOTPLA - KEVTPOL avapOpPaC
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AHWH AEAOMENQN

Kabe petpnon Zkedaong n OPBopLlopol cUAAEYETAL OTOV OVTLOTOLXO AVLXVEUTH

O aplOpoc twv mapapeTpwy (A peTaBAnTwy ) dStadEpel avaloya pe tnv edpappoyn aAAd Kot Tov EEOTTALOUO

X 0€ OWANVAPLO TIOU €XOUV TIpooTeBEelL avTliowpata 5 SLahOPETIKWY XPWOTIKWV £ival 7 mapapetpwy (FS,
SS, ka5 pOoplopwv)

Ta debopeva cuAAEYovTaL O «AlOTO» UE TLC TLLEC OTTO KAOE TIAPAUETPO KoL YLOL KABE « LETPLKO YEYOVOCH
(kUTTOPO)

Ta napayopeva apyeia ovopalovtal “ListMode Files” (LMD) ta omoia cwlovtol L€ CUYKEKPLULEVO TPOTIO
(format), FCS 3.0 (tp€xwv). Artapaitnto Katd TNV avaluon Ue xprion AoyLlopikou SLadopeTIKOU Ao TG
ANPNnc bebopévwv.

Me Ta mpoypAaTA AVAAUCNC UITOPOUUE VO TPOTIOTIOLIOOU LLE TNV APXLKH 0pLOBETNON KAl Vo artoKAElocOULE
yeyovota. MNMAcovektnuata : dev amatteitol emoavainn Selypatoc, mopEXETOL XPOVOC VLo TNV OVAAUON
SUOKOAWV epappoywyv OTwWE N UTTOAAELTTOUEVN voooc (MRD), eAeuBepewvetal o avaAuTAC yLa xpnon.



AEAOMENA MNMOAAQN AIA2TA2ZEQN

The Blind Men and The Elephant High-dimensional distribution

The Blind Men & The Elephant

(artist: G. Renee Guzlas)




AHWH AEAOMENQN, NMAPATHPH2EI2

Ooec neploooTEPEC MAPAUETPOUC OLABETOVE, TOCO TILO TIEPLUTAOKN N avAAuon

[MEPLOCOTEPEC TMOPAUETPOL ONHALVOUV TIEPLOCOTEPEC MLBAVOTNTEC TPOCOLOPLOMOU TOU UTIO
LEAETN MANBUoHOU

Ta otiktoypappota Bonbouv aAld lowc Oev emMapKoUV

Avaykn yia LALKO Kol ypriyopo AoyLlopiko mepav auvtol tng Anyng dedopévwy (Kaluza, Flow Jo,
Infinicyt kKAm)

2TO HEAAOV

(mopov otnv €peuval) v v v

Principle Component Analysis, vViSNE, SPADE, CITRUS, FLOWSOM yxpnotua otnv
TTOAUTIOLPOLLETPLKI) AVAAUGON




AATOPIOMOI « MACHINE LEARNING" A TON MPOZAIOPIZMO KAI THN ANAAY2H KYTTAPIKQN

NAHOY2MQON

Raw Data Processing,

Quality Control
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MACHINE LEARNING ALGORITHMS

Immunosuppressive Immunosuppressive
Non-responders Responders

Healthy Donor

CD4 T Cells

Highlighted Treg: CD25%Foxp3*CD127-
ViSNE density plots revealed two Treg subpopulations

Non-responders have more A subpopulation than non responders/healthy

B subpopulation has more memory/activation phenotype
Kordasti, et al. 2016 Blood (0O Cytobank



Drawing the Bow for Reproducibility, Attila Tarnok ST i —"—

=== Improving the Rigor and Reproducibility of Flow [*
=t # ISAC
= — = Cytometry-Based Clinical Research and Trials CYTO M ET RY

Through Automated Data AnalySiS Ryan R. Journal of Quantitative Cell Science PART A
Brinkman
Rigor &
Rigor and Reproducibility of Cytometry Reproducibiity

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

DrRAWING 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



H Kuttapopetpio Pong otnv Brolatpikn Epeuva

e Katavonon KUTTtaplkwVv Asttoupylwyv kat aAAnAsmibpacswv (PuotoAoyia)

* [1poodLOPLOMOC HNXOVIoUWYV E Beparmevutikn aéla (Tty onueia eAeyxou
OVO.OTOAEWV)

e AvakaAuvn Brodeiktwyv (ty mpoPAen otnv BeparmeuTikn amokpLon)
e AELTOUPYLKEC OLadLKaOLEC (X TTOAAQATTAQOLAOOC, EKKPLON KUTTAPOKLVWV)

e XopaKtnplopoc cwpatdiwv og deiyua (rmy peyeboc, doptio, SeLKTEC
emipaveiog)



2YMMEPAZMATA

ALadPAOTLKN TEXVLKN, CUVEXWC EEEALOOOLLEVN

Meyahoc aplBuoc cwpatidiwyv - >25.000 eps (events per second) — Tayutnta
Tavtoxpovoc nPocdLoplopoc dtodpopeTkwY MANBUOUWY XWPELC va araLteital
SLOXWPLOUOC

Avaloya pe tnv acBevela vtootnpilel oe SLadopeTiko BabBuo dltayvwaon, TPoyvwaon Ko
Bepamneia

AmtoteAel mpoUmoBeon yla eEELOIKEVUEVO KUTTAPOSLOXWPLOUO

MNoAunapapetpikn, (moAvdidotatn) to cuvolo tnc mAnpodopiac faciletal oTo
ouvOu oMo TIOAAWV SLooTACEWVY
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