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1947 Gucker, mpoocbLoplopoc BakTnplwy Kot OTIOPWV O€ ALEPOAU LT
1964 Mack Fulwyler & Clarence Lushbaugh : 2 €ién epuBpokuttapwv? —

1965 Mack Fulwyler & Richard Sweet (mpwtn dnpocicvuon veac texvoloyioag,
Kuttapodlaxwprotnc Ponc)

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

Meoo tnc dekastiac 1970, Joseph Gray, avamtuoost pebodouc yio TpoodLOPLOLLO KoL
SLOXWPLOUO XPWUOOWUATWV

BpoaBeio Nobel latpikng 2019, W. G. Kaelin Jr., Sir P. J. Ratcliffe kat G. L. Semenza
AvokaAupav TouC LOPLAKOUC UNXOVLIOUOUC EAEYXOU TOU OWHOTOC oTNV aAAayn emLTedwy
0éuyovou. H KUTTapOUETPLA NTAV Hla aTto TLC BAOLKEC TEXVIKEC TTOU XpNOLLLOoToLBnKav.



Fulwyler’'s Sorter
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http://www.cyto.purdue.edu/cdroms/cyto10a/ b . 1
P U C L media/video/Flowtheinvention.html ©1990-2012 J. Paul Robinson, Purdue University BMS 631

cytometry laboratories



EZEAIZH ZYSTHMATQN KYTTAPOMETPIAS POHS
(BECKMAN COULTER)
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BA2IKE2 APXE2 KAl XAPAKTHPIZTIKA
KYTTAPOMETPIA2 POH2



Me tnv Kuttapopuetpia Ponc npocbLopilou e To et60C Twv owpatldiwy (KuTTOpWY) o€
EVOLLWPNLLOL KOL LITOPOUE Vo LEAETNOOUE SLAPOPEC KUTTAPLKEC AELTOUPYLEC
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OOO0PIZMO2 : EMNIZHMANZH KAOE KYTTAPOY
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AAAnAertiikaAuvyn daopATwY EKTOUTTAC

Avaykn ywa 810p0waon tng aviiotaduiong twv
$Ooplopwv (compensation)




Yopoduvapulkn Eotloon =>povhpn KUTTAPO CE VNUOTLKN pon

A . , B Yypo
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Violet
laser
405nm

Blue laser
488nm

Red laser
638nm

MoAAantAec nnyEg LASER, pon deiypotoc

Z"ﬁni |
— Pacific Blue i i

Krome Orangae

PE-Cy5.5



AIAOEZIMA LASER KAl APIOMO2 @OO0PIZOYZQN XPQZTIKON ANA
2QAHNAPIO 2E KAINIKEZ EOAPMOTIE2

LASER 1 1-2 1-3 1-3 3+?
2 2-3 3-8 5-10 >10

1980 1990 2000 2010 2020

SwA-1l CD14 - €D34 CD45

WA 2 DR CD34 CD45

WA 3 CD13 CD34 CD45 : }\1-----
W

SwAN4 cD2  cD34 D45 CD14 CD13 CD34 CD45
SwA2 CD2 CD33 (D34 CD19 (D45

WA5 cp19 cD34 CD45

Pacific Krome APC- APC-
Siagei FITC PE ECD PC5.5 PC7 APC A700  A750

JwA 1 DR CD45 | CD2 CD13 CD19 CD33 CD34 CD14



OPITANOAOITA 2THN KYTTAPOMETPIA

KYTTAPOMETPHTE2Z POH2
KYTTAPOAIAXQPIZTEZ (FLOW SORTERS)

KYTTAPOMETPHTEZ EIKONAZ (IMAGING CYTOMETERS)
KYTTAPOMETPHTEZ ME OAZMATOTPADO MAZH2 (MASS CYTOMETERS)
KYTTAPOMETPHTEZ ME XPH2H >QAIPIAIQN (BEAD ARRAY)
KYTTAPOMETPHTEZ AKOYZTIKHZ E2TIA2HZ (ACOUSTIC FOCUSING)
KYTTAPOMETPHTEZ ME QAZMATIKH ANAAYZH (SPECTRAL ANALYZERS)

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




KYTTAPOAIAXQPIZMO2

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

4-6 way sorting

ANYPn dedopévwy >40,000 eps (events/sec)
Taxutnta Ataxwptopou (sorting speed) > 30,000 eps
30 X 10° events/ file

'Eva kUTTOopo/otayova

KaBapotnta
(Purity)

Buwotpotnta Avaktnon
(Viability) (Recovery)



Index Sorting
6-, 24-, 48-, 96- kot 384 wells

ALOXWPLOLOC LOVNPWVY KUTTOPWV — OVTLOTOLXELTOL CUYKEKPLUEVN BEON 0TO TNYOOAKL LE TO XAPAKTNPLOTIKA TOU
KUTTAPOU.

XPNOLLLO YLOL TOV XOPOKTNPLOUO unon}\neuouo’uv dOULVOTUTILKAL ouo(wv Kurtdpwv Meta tov KUttapoétaxwptoué

akoAoUBel xprion SLadhopwV TEXVIKWY / EDOPLLOYWY TIPOKELLLEVOU VO KATOVONOOULE Ta BLOAOYLKO CUCTHLOTO KOl
TLC AELTOUPYLEC TOUC

384 spots - All Events
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STIKTOTPAMMATA (DOT PLOTS)

OPIOOETHEH KYTTAPQN (GATING)

2TPATHIIKH ANAAY2ZH2 AEITMATQN



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

[Unggted] SSINT / FSINT [A] CD45-PCY / 55 INT

A: 92.16% B: 99.34%
Mmono ar

. poly

800

CD45-PC/7



[A] CD45-PCT / 55 INT

[Lymphs] CD3-FITC / CD4-PE

CD3+CD4+

CD45-PC7

D3“CD4- e
W3- S o CD3+CDA4-

129.42% C4: 29.72%

10"
CD3-FITC
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OPIOGETHZH KYTTAPQN (GATING)

AvaAuon

Real-time vs. software

[CD19+] CD19 - ECD / CD200 - PE

2TPATNYLKN 0ploBETNONG

[A] CD45 - PCT7 / S5
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[A] CD19 - ECD / 55

10'
CD1% - ECD

Back Gating

[CD19+] CD19 - ECD / CD200 - PE

MpoodLoplopog CD45 - PC7
Opilwv BetkoTNTOC

CD19 - ECD

CD200 - PE

CD19 - ECD



Edbappoyec Kuttapopetpiac Ponc ota KAtvika Epyactnplo

payopn Oi1dyvwon

Op06TEPN TTPOYVWON

EUuKOAOTEPN ATTOQAOCT

Awpatoloyia: Asvyaipia / Aspdwpota, MuéAwpa, MAZ, PNH
napoakoAovOnon — npoyvwon (EYN), EAsyxoc npoioviwv Atpodooiag,
2Uvépoua

AvoooAoyia - MNpwrtonadeic Avocoavendpkelec — Kutrapikn Avooio
KaB’ €€lv anoBoAEc

Metapooxevon : Atactavpwon (Cross match), Apxeyova Atpomotntika
(HPC+), AvooLaKr amoKotaotoon

Notpwéelc : HIV, COVID-19
Avixvevon naBoyovwv (HPV)



Edbappoyec Kuttapopetpiac Pong ota KAwika Epyaotipla

AAAepyiec
payopn Oi1dyvwon

‘EAgyX0G EUBpUOUNTPLKAG aLpOppayiag
MeAétn AEK, AlpometaAiwv
Op06TEPN TTPOYVWON
AVIXVEUON KUKAOQPOPOUVTWV KXPKLVIKWV KUTTAPWV

MeA€tn kKukAopopouvtwv evéoInAlakwv KUTTApwvV

EukoAoTepn amoQaon  NeAétn puecEYXUUATIKWY KUTTAPWVY

MeAgtn yovibiaknc Exkppaonc (FLOW FISH)



OMOOQNIA 2TH AIEPEYNH2H AIMATOAOTIIKQN NOZHMATQN:
AEYXAIMIA & AEMOQMATA
ﬁf; / )
Fé\}" :

- ’  {stHLDA

Workshop
Kohler & Milstein EGIL US / Canada 2006
1975 International
Bethesda
1970 1990 1995 2000 2005 2010 2016
NCCLS 2001: 1st WHO 2008 Revised WHO 2016 Revised WHO
FAB guidelines Classification Classification Classification

Classification

Bethesda 2006 ka1 WHO 2016
ELN , ICCS, CLSI, EuroFlow , GEIL, iBFM, ERIC ko




LINEAGE PRIMARY REAGENTS

B CELLS  CDS5, CD10, CD19, CD20, CD45, KAPPA, LAMBDA

T CELLS AND NK CELLS CD2, CD3, CD4, CD5, CD7, CD8, CD45, CD56

MYELOMONOCYTIC CELLS CD7, CD11B, CD13, CD14, CD15, CD16, CD33, CD34, CD45, CD56, CD117, HLA-DR
MYELOMONOCYTIC CELLS (LIMITED) €D13, CD33, €D34, CD45

PLASMA CELLS CD19, CD38, CD45, CD56

CONSENSUS REAGENTS FOR INITIAL EVALUATION FOR HEMATOPOIETIC NEOPLASIA

LINEAGE SECONDARY REAGENTS

B CELLS  CD9, CD11C, CD15, CD22, CCD22, CD23, CD25, CD13, CD33, CD34, CD38, CD43, CD58, CCD/9A, CD798B,
CD103, FMC7, BCL-2, CKAPPA, CLAMBDA, TDT, ZAP-70, CIGM

T CELLS AND NK CELLS CD1A, CCD3, CD10, CD16, CD25, CD26, CD30, CD34, CD45RA, CD45R0, CD57, AB-TCR, TA-
TCR, CTIA-1, T-BETA CHAIN ISOFORMS, TDT

MYELOMONOCYTIC CELLS CD2, CD4, CD25, CD36, CD38, CD41, CD61, CCD61, CD64, CD71, CMPO, CD123, CD163,
CD235A

PLASMA CELLS CD10, CD117, CD138, cKAPPA, cLAMBDA

WOOD BL, ARROZ M ET AL (2007) 2006 BETHESDA INTERNATIONAL CONSENSUS RECOMMENDATIONS ON THE IMMUNOPHENOTYPIC
ANALYSIS OF HEMATOLYMPHOID NEOPLASIA BY FLOW CYTOMETRY: OPTIMAL REAGENTS AND REPORTING FOR THE FLOW CYTOMETRIC
DIAGNOSIS OF HEMATOPOIETIC NEOPLASIA. CYTOMETRY 72B:S14-522. HTTPS://DOI.ORG/10.1002/CYTO.B.20363



2TO EPyaOTNPLO
Napalafn dsiypatwy (aipo, pUeAOG, ENY, mAgupLTIKO VYPO, UAAWDOEC LYPO,
FNA, BAL, pooxeupoto aLpLomnotnNTikou)

Metpnon 6slypatwy evioc 24wpovu
ENY, mAevupitiko, FNA, oéeiec, CD34+ apeoa

Katepyaoio: emwacn HE aviiowpata — Avon EpuOpwv — cuuUKVWON

5ElVMaT’0§ ? : *AvayvwpLon Tuxov BAaotikol mAnOuoHoU
ApXKO dlepeuvnTiko ~ *Tautomnoinon ¢ aeipdg B, T ) NK Aepdoinepniaocies, EAeyxog
TIPWTOKOAAO ~ KAWVIKOTNTOG

sKuttaponevikad dsiypata?? Apkei o andog davotumrog ?

Tunontoinon oéeiac Asvyotpiag, Asppwpatwv
E¢EIOLKEVEVO TTPWTOKOAAO » KaBoplopog wpipavenc
EUpeon LAIPs (Leukemia Associated ImmunoPhenotypes)




EOAPMOIE2

A) ANTAOZ QAINOTYNOZ ko HIV



AntAoc Qoauvoturog : Npoodloplopocg
T, B kait NK kuttapwyv oto Aepdokuttapa

107

CD3-PChH

CD3+CD4+
59.0%

IIIII -
10°

CD3-PChH

T KYTTAPQN : CD3, CD4, CD8
B:CD19

NK : CD16, CD56

To aBpotopoa T+B+NK= 100%
AepdokuTTOPWY £5%

CDA45 (MNoav-AeuKOKUTTOPLKO)

CD3+ICD8+
17.3%

||.||| )
10

CD3-PCH






EvoelkTika SlepeuvnTika TPWTOKOAAQ yia AepdoimepmAaciec (oo n oepa
npogAevonc twyv nmaboloyikwy kuttapwyv T n B n NK?)

CD2 - CD19 - CDA45

CD3 - CD19 - CD45

EAeyxoc KAwvikoTnTtac K, A aAvciowv
[eVIKOTEPA OLEPEUVNTIKA TIPWTOKOAAQ

CD45, DR, CD3, , CD4, CD8, , CD10, CD20, CD22,
CD45, DR, CD3, , CD4, CD8, , CD10, CD20, CD34, CD56,

MAnpnc eAeyyoc B : CD19, CD10, CD20, CD22, ROR1, FMC7, CD43, CD23, CD5,
CD79b, CD200, CD38, CD25, CD11c, CD103 k, A, CD45 (b&iktec enidaveioc)




Aberrant CD19 expression in follicular lymphoma.
Flow cytometry was performed on this lymph node
core biopsy from a 63-year-old woman with axillary
lymphadenopathy.

Histologically, the lymph node showed a vaguely
nodular infiltrate of lymphocytes that appear
monotonous at this magnification (Hematoxylin and
eosin, 100x).

Flow cytometry showed CD20 B-cell population with
aberrantly low CD19 expression that co-expressed
CD10 and was kappa monotypic. For comparison,
residual non-neoplastic CD19+ B-cells are highlighted
in green. Immunohistochemical stains performed on
the biopsy demonstrated an abnormal CD10(+), Bcl-
2(+) immunophenotype.

Cytometry Part B (Clinical Cytometry) 96B:20-29 (2019)
Adam C. Seegmiller et al The Current Role of Clinical Flow
Cytometry in the Evaluation of Mature B-Cell Neoplasms

Downloaded from
https://onlinelibrary.wiley.com/doi/10.1002/cyto.b.21756 by Maria
Georgiou - Cochrane Greece , Wiley Online Library on [25/10/2022].
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SEEGMILLER ET AL.

Table 1

B-cefl lymphoma groups selectod o diustrate the current rofe of flow cytomefny

Broad disesse group

Major disease
consideralions

Characteristic flow cytometric
immunapghenoty pe

Other characteristic findings

CO5(+} small B-cell
neoplasm

CD5(-), CO10(-)
small B-cell
neoplasm

B-cell neoplasm of
larger cells

Chromic lymphocytic
leukemiafsmall
lym phocytic lymphoma

Mantle cell lymphoma

CO5-posilive merginal
zone ymphoma

Lymphoplasmacytic
lymphoma

Marginal zone lymphoma,
including splemic
marginal zone
lymphoma (SMZLE

Hairy cell leukemia

Hairy cell lsukemia
variant

Dilfuss large S-cell
Iyrm phioma

High-grade S-cell
lym phoma

Primary mediastinal large
B-cell kmphoma

Plasmabiastic lyvmphoma

CD4A5(+), CO19{(+]), CO20(+ dimy,
CO79al+ dim), CD5(+), CO10I-},
CO23(+}, FMC-7{=]}, COZ200(+),
slgidim monotypic or negative)

CD4AS(4), CO19(+), CDZ0(+ bright),
COo+, CO10O-], COZ30+ dimy—],
FMC-7{+}, CO200(-),
slglmonotypich

CDAS+Y, COLS9+), CO20(+), CDS
i+, CO10(=), sigimanotypic),
passibly plasma cells: CDT 380},
CD38[+ bright), CDA5[+), CD19
=+, clgimonatypic)

CDA5(+), CO19{(+), CD20(+), CD5
i=), CO1O{=], slgi+), possibly
plasma cells: CD138(+), CO38+
bright}, CDAS{+), COT94),
clgimonolypic)

CDAS(+), CO19{+), CO20(+), CD5
{=1, CO1O=), slgimonotypicl,
possibly plasma cells: COL380+),
CO38+ bright), CDA5), CD19
i+, clgimonotypich

CDAS(+), CO19{+), CO20(+ bright),
CD22{+ bright), CO1034),
CD1lcl+) COZ5[+), CD123(+),
slglmonotypic}

CDASI+Y, CO19{+), CO20(+ bright),
CD22(+ bright), CO103{+),
CO1lei+), CD25(-), CO123{+),
slglmonotypich

COAR+), OO0 9+), CD200+), CDh
i+=1, COLO{+/=), slglmonolypic
or negativel

CDAG4/=], CO190+/=), COZ0 4=},
slgimonotypic or negative), CD38
{+ bright} associated with MYC
rearrangament

CRA50+), CO19+), CO20(+), CD5
=), CO10{=/+}, CD30(+), CD40
i+}, may be CD1 50+, slgi-)

CD4AS(-), CO19{-), CDZ0(-},
CD79at+), CDo(-), CO1O
(—,C030+, CD138{+), CO38{+
bright, slgi=}, clglmonotypic)

Cyclin-D1(-), 50X-11(-}, LEF-1{+]
Praliferation centers may have
cyclin=071{+) cells.

Cyclin-D1(+), 50X-11{+}, LEF-1{-}
CCNELAGH rearrangemeant
[{11;143

Growth in and around, residuel
benign follicles.

Lsually 1gMi+)
MY EEE mulated

Growth in, and around, residual
benign follicles. SMZL may have
del{7q), trisomy 3, NOTCHZ
mutations, 2nd KLFZ mutations

Annexin-AL{+h
Mast BRAF WEOOF mutated

Magative BRAF mutation, may have
MAPZKL mutation

Cell of arigin either by Hans
[germinal center (GC) warsus
non-aC or gene expression (GC,
ABC, unclassified)

Consider rearrangemeant MYC and
8CL-2 andfor BCL-6

CL30(+), CDZ23(+), MAL+)

Consider EBER (EBY), HHVE,
ALK-1

Cytometry Part B (Clinical Cytometry)
96B:20-29 (2019) Adam C. Seegmiller
et al The Current Role of Clinical Flow
Cytometry in the Evaluation of Mature
B-Cell Neoplasms




Multiparameter Flow Cytometry in the

No light Diagnosis of Hematologic:Malignancies, A
chain Porwit MC Bene
CD19 gated restriction
B cells
CD5+
Light chain
restriction
CLL Mantle
i Confirm
e a0 CD23+ CD23- by
Y t(11:14)
CD10-
CD5- .
CD10+ Hairy
CD11c+ CD103+ CD25- Cell
variant
Large cells:
DLBCL CD11c-
; Hairy
Small cells: D103 CD25+ i

MZL or LP




[Ungated] 55 / F5 [E] CD19-ECD / S . [CD19] KAPPA-FITC / LAMBDA-PE . Llymphs] CD19-ECD / CD5-PC7

[ E:99.26% T 1C1: [C2:1.98% : A2: 0.02%
_ , J P 0.ee '

- (CD19: 11.39%

LAMBDA-PE

_ C4: 93.86% : L A4z 36.56%
10 e e 10 10
CD19-ECD KAPPA-FITC CD19-ECD

Tplxwtn Asuxoipiia?

[CD19] CD10-PC5 / CD19-ECD [CD19] FMC7-FITC / CD11c-PC5 . [CD19] CD19-ECD / CD25-FITC . [CD19] 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 ]

CD11¢-PCH
CD25-FITC

F4: 0.00%

. 93.35% Gated 3 F4: 90.99%

CD19-ECD

CD10-PC5 FMC7-FITC CD19-ECD




[E] CD19-ECD / 55

CD19; TPHWTaA [E] CD103-FITC / SS
-~ KUTTOpa

[CD19] CD103-FITC / CD19-ECD

CD19-ECD

CD103-FITC

CD19-ECD

B3: 0.13%

B4: 0.00%
TPIXQTH AEYXAIMIA, : 4
EKDOPA2H CD103+ CD103-FITC



[E] CD10-PC5 / 55

[E] CD23-PE / SS

[E] CD5-PC7 / SS

CD10-PC5

[E] FMC7-FITC / 55

- e

CD23-PE

[E] CD11c-PC5 / S5

[E] CD103-FITC / S5

10
FMC7-FITC

w0
CD5-PC7

10
CD11c-PC5

10° 1';]‘ 1®
CD103-FITC

[E] CD25-PE / S5

10
CD79b-PE

10
CD25-PE







H kuttapopetpia poncg otnv oeia Asuyaitpia (ON)

* [lpoodloplopog PAactwv SS/CD45, kutTapa pe aocBsvi
ekppoaon CD45, oploBETnoN Kol TOCOOTO

* Tunomnoinon : T 6&ikteg ekPppalouv? MNMorag oeLpag? Ty
(LveAwkng, Aepdikng, epuBpac, LEYAKAPUWTIKAG?)

‘EAeyyxoc delktwv wpipoavone, emtpaveLa Ko
KUTTOPOTIAQLCLLOITLKAL

* Ta&wounon OA (FAB, EGIL, WHO)

* [poyvwon ?



Avayvwpion rta®oloyikov BAaotikou mAnOuopou

[nodebris] CD45-KRO / 55 INT 3 [Ungated] CD45-PC7 / [Ungated]

CD45-PC7 / SS

A : 83.84%

B - - ) 100 101 102
ZD45-KRO 5- C D4.5! :.E_F:7

——

ZuvnOng Béon T OAA

[Ungated]
CD45-PC7 / S5

CD45-PC7 / S5 [Ungated]
(iBLASTS @ 79.46% CD45-PC7 / SS

100 107
CD45-PC7

10 107
CD45-PC7 CD45-PC7

ZuvnOng Béon un
SuviRlng 8¢an OMA M0-M2, M4 SuviRlng 8¢on OMA M3 QULLATOAOYLKWV KakonBELWV Katt
OMA M6-M7 M. TCavoudakn, A. Zodia



Exdpaon deiktwv yia tnv dtayvwon tng OMA

Asiktec awpotntag: CD34, CD133, CD38, HLA-DR
ocyMPO: 0 1o £L6IKOC SELKTNC TNC MUEALKNG OELPAC

*CD117 : d&ikTnC oL XapaKktnpllel To awpa KUTTApO TG MUEALKAC aAAd ekppATETOL KOL OTO LLOIOTOKUTTOPO. KOl
omavia otic T-OAA

*CD13,CD33: dcikTeC TNC HUEALKNG OELPAC , LITOPEL va EkdpalovTat Atura o€ BAaoTiKA KUTTapO TNS B oelpac.
eCD15, CD65: beiktec mou ekdppalovial OTO WPLHA KUTTAPO TNE LUEALKNC OELPAC

*CD14, CD64, CD35, CD36, IREM2, cyLysozyme : S€IKTEC TTOU XapaKTnpllouVv TNV LOVOKUTTOPLKN oEpa. O
deiktng CD14 cuvnBwc bev ekppaletal otoug povoPBAaotec, evw o deiktnc CD64 ekdpaletal aoOevwe ota
oUSETEPOPLAA KOL EVTOVA OTO LLOVOKUTTOPO.

*CD11c, CD11b: popla npookoAAnonc mou ekdppalovtal oTo WPLHO KUTTOPA TNE HUEALKAG KOIL LOVOKUTTOPLKNAG
OELPAC.

*CD123: 6eiktng mou ekppaletol ota oudeTEPODIAQ, LOVOKUTTOPQ, LEyaKapuokUTTapa, BaceddiAa kol oTa
pDC bright

e CD16 : ekppaletal ota oudetepoPiAa

*CD36,CD71, CD235a : Asiktec mou xapaktnpilovv tnv EpuBpa oep

*CD61, CD41, CDA42 : AsiKTeC ITOU XapAKTNPL{OUV TNV MEYAKOPUOKUTTAPLKN CELPA
A. AnuntpakormouAou, Aaiko
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M2

M3

M4

M5

M6
\

KaBoplopnoc Babpou Qpipavong
Ta&wvopnon OMA

Kata FAB 2uvnOnc Avocodatvotumnoc
OMA pe eAayiotn dtadopomnoinon MPO- CD34+ CD133+ CD13+ CD33+ HLADR+
OMA xwpic wpipoavon MPO+ CD34+/- CD117+ CD13+ CD33+
OMA g wpipavon MPO+ CD34+/- CD117+/- CD13+ CD33+ CD15+ CD11b+

Mpopvelokuttapkn Asuxaipia  MPO+++ CD33+++ HLADR- CD34- CD15- CD11b- (CD2+ o€
variant pLKpoKoKKLwdn popodn)

O¢sia MugAopovoKkuTTOPLKN 2av M2 + 20% povoBAactwyv (CD64+++, CD4+, CD11c+).
O¢cia Movokuttaptlkn CD64+++, CD4, CD11b++, CD11c+, HLADR++, CD36+,
CD14+/-
Oécia epuBpoAeuyarpia >50% CD34+ CD117+ CD71+++ CD235+
Ocia MeyakapuoBAaotiki CD34+ CD117+ cCD41+ cCD61+ CD42

OXI mavra awoAutn ouoxéTtionl!



TAZINOMHZH FAB, BAZIZETAI KYPIQZ 2THN MOP®OAOTIA KAl THN KYTTAPOXHMEIA
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Aciktec Katd TNV duotoroyikn dStadopomnoinon TS LUEALKNC OELPAC

Band/

Myeloblast Promyelocyte Myelocyte Metamyelocyte Neutrophil

CD15

g

e —
N\

KaBopiopoc BaBupou Qpipavong



Aciktec Katd TNV duotoAoyikn dtadopomnoincn TNG LOVOKUTTOUPLKNG OELROLC

MONOBLAST PROMONOCYTE MONOCYTE

LY sozyme /

HLA-DR

CDo64

MovopAdoTec : CD64+ CD36+ CD11b+ CD4+
TTpopovokuUTTapa : CD64++ CD36+ CD1lb+ CD4+
MovokUTTapa : CD64++ CD36+ CD11b+ CD4+




AvaAuon oésioc Asvyatpioc

[Ungated] 55 / FS
A: 86.73% . [Blasts] C0117-PE / CD34-ECD . [Blasts] CD117-PE / HLA DR-FITC - [blasts] CD11b-PC5 / CD13-PE

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

CD34-ECD
HLA DR-FITC

Kd4: 0.56%

L4: 98.43%

E4: 96.98% : ._
IEF 1 IEJ" IEI]"
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-PC5H

K4: 96.76%

_ 3 =, F4: 97.37%
1’ 100 107 10° 10 10 10e 03
CD45-PC7 CD33-PC5 CD15-FITC MPO-FITC




. ZTTOALVLEG AEUXOLLULEC

Oécia adiadpopomointn Aevxarpia (Acute undifferenciated leukemia,AUL) : ta Asuyopika Kottapo Sev
ekppalouv kaveva elbko deiktn Sltadpopornolnong mMpog CUYKEKPLUEVN CELPAL.
(CD34+ HLA-DR+ CD38+/- lineage - )

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

* AikAwvikeg : U0 oL tepLoooTepol BAaoTtikol TAnBuouol amnod SLadpopETIKEC OELPEC

n

* ALPALVOTUTTIKEG : £V BAaOTLIKOC TANBUOUOC Ttou ekdpalel Seiktec amo SLadopeTIKES OELPEC OTO (OLo
KUTTOPO

O¢eia Aeuxarpia pe pkto ¢patvotumo ko £(9;22)(g34;q11.2); BCR-ABL1
® Oteia Asvyoupio pe pikto ¢pawoturno kat t(v;11923); MLL rearranged



2YNEKTIMHZH ywa dtayvwon kat Ospaneia

EKDPAZHZ , 2YNEKDOPAZH2 n ANOY2IAZ EKDPAZHZ AEIKTQN oto cUuvoAo aAAad
Kol ELOLKWV yla Sladpopodlayvwon

MOZO02TQN, ANNOAYTOY APIOMOY (rtx B KYTTAPQN, XAA n MBA, CD4 yia
avtipetpoikn Beparneia, CD34+ otn petapooyxevon puelov), ENTAZHZ
DOOPIZMOY (cuoyetileTal e TO VOonUo Kol TO BaBuo KUTTAPLKAC

wplpavong)

AntoteAeopatwy amo PloPia, LOPLAKEC KL KUTTOPOYEVETIKEC EEETACELG OTTOU
arattouvtal

MeAETEC CUOXETIONG AVOGOPALVOTUTILKWV XOPOAKTNPLOTIKWY HE YEVETLKEC SLATAPAXES
HLA-DR- CD34- (CD56+CD123+CD133-), + MopdoAoyia + apvnTikoc kapuotumoc FLT3-ITD+
CD34-CD117+ CD13+CD15+CD33++ CD123+ HLA-DR+/- NPM 1+
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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).

AmnokAicelg ano OT avadopadg
BaduoAoyouvral pe 1 pe peEytoto to 4
BaBpoAoyia (score) 22 gvdeiktiko yla MA2

Multiparameter Flow Cytometry in the Diagnosis
of Hematologic Malignancies, A Porwit MC Bene



EOAPMOTIE2

A) EAAXIZTH (Metpfiowun) YNOAEINMOMMENH NOZO3
(EYN)



EAaxtotn YrioAewunmoppevn Noococ (EYN)

OTOXOC : anopovwon e dedopévn otpatnyikn, evoc abpoiopatoc (cluster) petpikwv
B-OAA Yeyovotwy (events), ta onoia va Eexwpilouv ano ta vnioAouna abpoicpata (puoloAoyikwy
L 07AYA KUTTAPWV) Kot var otpopoUV Ta UNTOAELUUATLKA VEOTTAQLOHOTIKA KUTTApa. AnA €ykaipn
avixvevon AguxatptkoU KUTTAPOU HE Suvaptki avakapync.

B —XAN MocotLko¢ MPocdLoplopog o€ eninedo NoyapiOpwv
Tpiyywtn A Noooc 1% - eninedo 10 2 Noooc 0,1% - eminedo 103
OMA Baoikoli Meproplopol

A€V UTTAPXOUV HOVOKAWVLKA OVTLOWHOTO AITOAUTO ELOLKA YLa Ta AEUXOILLLKA KUTTOpOL
B un Hodgkin AEUYOLLLLKAL KUTTOPOL: YEVETLKA KOl 0lVOOo0daLVOTUITLKA aotaon
Znavia «pucLoAoyika» KUTTApO 1] ATUTTA KUTTOPO «tBLEVKPIVIOTNG onpociog»

Aeppwpara Texvikec duokoAieg, aviiotaBuion ¢Oopiopwv (compensation), pn eLdkoc pOoPLOUOC
(artifacts)
MoAAamAouv
MuéAwpa , , ,
Ztpatnywkn (ouxva e€eldikevpuévn)
i CKEVWV TOMwWV» (empty spaces) 1] TwV KAEUXALULKWY 0lVOGO D ALVOTUTILKWV
Metapooxeuvon

ocuvduacpwv» (Leukemia Associated Phenotypes, LAP 1] LAIP).
Muelou



EAaxtotn YroAswtmoppevn Nococ (EYN)

OMA : LAIP ouvekdpaon duo
QVILYOVWYV OLohOpwWYV OELPWV TL.X.
LLUEALKNG Ko B Aepdikne (CD33+TdT+)

oLoUyXpovn Ekppaon, dnAadn awpa pe Ot otpatnyikég avixvevonc EYN pe KP

wptpa 1t.x. CD34+CD14+ glval Eva SuVapKo eSO, TO OMOL0 CUVEXWG
HETOBAAAETAL KoL TPOTTOTIOLETOIL VA Aoyl
(Infidelity) HE TNV EUMELPia Kot TV eEEALEN TG

texvoAoyiog (avaAuTEC Kol avTiowpoTa).

arnovoio EKbpaonC O OXEON LE TNV
avapevouevn n.x CD34+DR- avti DR+,

N umepEkpaon ooov adopa TNV Evioon
CD34+CD123bright avti yta CD123dim.

Avaykn yla eEELOLKEVUEVO EpyaoTAPLO - KEVTPOL otvapOopaLC



, Diagnosis 37%

EAaxtotn YrioAewunmoppevn Noococ (EYN)

After first course
2 months 0.19%

After second course
6 months 0.38%

¥ Lymphaocytes

Primitive blast cells

“LAIP primitive blast celis

e e -

1E2  1E3
CD33 FITC

1E2 1E4 1E1 182 1E3

CD33 ATC CD33 HITC

After allo-SCT

After allo-SCT
9.5 months 0.03%

8 months 0.02%

Relapse 38 months 30%

1E2 1E3 1E4 1E2 163 1E4 1E1 1E2 1€3 1E4

CD33 FITC (E) CD33 FITC P CD33 FITC

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 1o diagnosis intensity at relapse (F). Applying
the diagnosis gating settings for follow-up situations would result in underestimation of LAIP percentages.

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 af
https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781316218549.012
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MIKPOZQMATIAIA

MBavol Blodeiktec yLa TNV mpoyvwon Kol
napakoAovBnon acbevelwv

AN KOl WG «oxAuaTaTO LETADOPAC
OAPUAKWV Y.

Cellular communication via microparticles:
Role in transfer of multidrug resistance in
cancer Ritu Jaiswall,2, Georges Emile
Raymond Grau2 and Mary Bebawy*

DOI:10.2217/fon.13.230
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The Cancer-immunity Cycle
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—& The Cancer-Immunity Cycle (CIC)

Trafficking of

IM T Cell T cells to tumors
IM Treg € (CTLs) Chen D., Mellmann
EEE— @ I. Immunity. 2013

Jul 25;39(1):1-10.
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AHWH AEAOMENQN

KabBe puetpnon Zkedaong n OPBopLlopol CUAAEYETAL OTOV OVTLOTOLXO OVIXVEUTH

O aplBuoc twv mapapeTrpwy (A petaBAntwy ) dtadepel avaloya e TNV edappoyn aAAd Kot tov EEOTALOLO

X O€ OWANVAPLO TTOU EXOUV TPOOTEDEL avTlowHATO 5 SLaDOPETIKWY XPWOTIKWVY Elval 7 mapapetpwy (FS,
SS, ka5 pBoplopwv)

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

Ta mapayopeva apxeia ovopdalovtal “ListMode Files” (LMD) to omoiat cwlovtol L€ CUYKEKPLUEVO TPOTIO
(format), FCS 3.0 (tpexwv). Atapaitnto Katd TNV avaluon e xpnon AoyLlopLkou SLadopETLKOU Ao TN
ANPnc debopévwv.

Me ta mpoypappata avaluonc UIToPoU LE VO TPOTIOTIOLCOU LE TNV apXLKH 0ploBETnoN Kat vo. armokAeicou e
yeyovota. MAsovektnparta : dev amnatteitol emovaindn Selypatoc, mopEXETOL XPOVOC YLOL TNV OVAAUON
SUOKOAWV EPappoywyv Ortwe n utoAAeLrtopevn voooc (MRD), eAeuBepewvetal o avaAuTic 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, [MTAPATHPH2EI2

* 00&C MEPLOOOTEPEC TIAPAUETPOUC OLABETOVE, TOCO TILO TIEPUTAOKN N avaAuon

e [1EPLOCOTEPEC MOPAUETPOL ONHALVOUV TIEPLOCOTEPEC MIBAVOTNTEC TPOCOLOPLOUOU TOU UTIO
LEAETN MANBUopOU

* Ta otktoypappoata Bonbouv aAld lowc 6ev emapKkoUV

* Avaykn ylo $LALKO Kol Yypriyopo Aoylopiko mepav. autol tTns Anwnc debopuevwy (Kaluza, Flow Jo,
Infinicyt kAm)

2TO LEAAOV
(mapov otnv €peuval)

* Principle Component Analysis, viSNE, SPADE, CITRUS, FLOWSOM xpnotpo otnv
TTOAUTTOLPOLLLETPLKI AVAAU O



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

[NMAHOY2MQN
Raw Data Processing,
Quality Control Dimensionality
Reduction

Clustering

CD3
CD4
CD8a
CD69
CD45RA

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

Data Visualization

Memory CD8* T cells

(SO Cytobank



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

ig;o Cytobank




2YMMEPAZMATA

AtadPAOTIKN TEXVLKI, CUVEXWC EEEALOCOEVN

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

Tautoxpovoc MPoodLoPLOUOC SLaPopPETIKWY MANBUOUWY XWPLC va
artaltteital SLaXwWPLOUOC

Avaloya pe tnv acBevela vrtootnpilel og Stadpopetiko Baduo diayvwon,
npoyvwon kal Bepaneia

Amtoteel mpoUTIOBe0oN yia £EELOLKEVLEVO KUTTAPOSLOXWPLOLLO

[NoAvmnapapetpikn, (moAvdidotatn) to cUvoAo tn¢ mAnpodopiac Baoiletal
0TO CUVOUVAOUO TIOAAWVY SLALOTACEWV



Dr‘awing the BOW for Reprod UCibiIity, Attila Ta, rnok www.isac-net.org  February 2020 Volume 97A Issue 2

Improving the Rigor and Reproducibility of Flow [*=

Cytometry-Based Clinical Research and Trials oo CYTO M ET RY
Through Automated Data Ana|y5i5 Ryan R. Journal of Quantitative Cell Science P /
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.)
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HTTPS://WWW.BDBIOSCIENCES.COM/EN-EU/LEARN/TRAINING
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FLOW CYTOMETRY EDUCATIONAL VIDEOS & WEBINARS | THERMO FISHER SCIENTIFIC
ik

HTTPS://WWW.CELLSIGNAL.COM/APPLICATIONS/FLOW-CYTOMETRY/FLOW-
CYTOMETRY-OVERVIEW
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