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Introduction Results and discussion z!é)?itg;i!_}%giffer.l;entiatign of §D34;!-Cc§giin clrllltl—l!‘ﬁz_l Application II: Analysis of cytotoxic effect of anti-cancer drugs on
an enhance expansion o celis while expansion and differentiation of CD34+ cells
Hematopoietic stem cells (HSCs) give rise to all the blood cell types and Application I: Analysis of expansion and GM;CSF Or'; EP(t) promote differentiation of cells toward Many potential pharmaceuticals fail in clinical trials due to unacceptable toxicity. One way
are important for cell therapy and drug development. During the differentiation of hematopoietic stem cells mature phenotype to improve information on toxicity is to introduce more biologically relevant assays early
development of lymphoid and myeloid lineages, HSC differentiate inte B Day1(_) in drug dlsc0\_/e_ry process. Hem_atop0|et|c ste_m cells or bone_marrow iS an |mportanF |
committed hematopoietic progenitors. Monitoring the expansion and Hematopoistic | EI%F analysis target for toxicity effects (anemia, neutropenia) and as such is a useful tool for obtaining
differentiation of HSCs into lineage-committed hematopoietic progenitors o R | progenitor | - 10 | B8 . toxicity information.
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is important for research of hematopoiesis and developing therapeutic SCE . ‘ CD34.PE 1 o 500 Hematopoietic Toxicity Assay:
processes with HSCs. CD34+ FIt31+TPO ° 1 . ~ o e CD34+ cells were prompted toward myeloid differentiation by stimulation with SCF and
Effects of different growth factors on hematopoiesis have been cells / elois h Lo % 200 GM-CSF. | | | o |
studied by monitoring human CD34+ cells. Hematopoietic progenitors SCF dfforntiation eV 5 B . % 200 ¢ ge”f where |Rcub_3te)df|n ;hg zresen(clzje (t)f 3hant|-c|;an|cer _dr;ugs (ngat'g)'b’ Fluoroadenin, &
can also be used for hematopoietic toxicity and carcinogenesis T IL-3+GM-SCF g @ ST e et T st e 2 yclophosphamide) for 3-7 days. (Data shown below is from Day
screening. Differentiation of hematopoietic cells evaluated by expression \ o "31000 e Numbers c_)f total viable ceIIs_as well as numbers of CD15+ cells (granulc_)cytes) or
of cell-surface antigens has been traditionally studied by flow cytometry, s differentiation  Erythroblast | . : GlycophorinA+ cells (erythroid progenitors) were measured by IsoCyte instrument and
however, this technique has number of limitations. IL-3+ EPO : @) 3 ) GM.SCE | 2 analyzed with De Novo Software.
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Here we de_monstrate the ability of IsoCyte laser scanning system e 2 TPO+FIG+SCF GM-CSF+SCF EPO+IL3+SCF Multicolor analysis: cell phenotype and toxicity
(Molecular Devices) used with FCS Express® software (De Novo [ o . | |
Software) to quantify expression of lineage-specific, and stem cell B T e coo Viability test: CalceinAM, number of viable cellsiwell
9 h d ¢ v t'p s, Th 9€=SpP : lified brotocol Human BM CD34+ cells were cultured in 96w format with beor e »
markers of hematopoietic cells. The assay uses a simplified protoco hematopoietic cytokine combinations B e
tha a ﬁwst red m;_ilmonl oring o ifrerentiation ih a hig eSCF, FIk3, TPO - promotes expansion of CD34+ cells .. e
roughput compatibie assay. oSCF, IL-3, GM-CSF - promotes myeloid differentiation | g 401 Imatinib
eSCF, IL-3, EPO - promotes erythroid differentiation 2 a0 uM
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%12 _ ZS Impact on myeloid differentiation: CD15-FITC, propidium iodide exclusion;
Fluorescence Imaging of Hematopoietic Markers Monitoring the expansion of CD34+ cells in culture: v | T 100 number of CD15+ cellsiwell |
Measured by IsoCyte SCF and TPO enhance expansion of CD34+ cells T ——— - '
The IsoCyte-DL laser scanning platform allows fast and simple cellular Bl S :
analysis in a multi-well plate format. Whole well images are captured using Multicolor analysis of cell phenotype by IsoCyte T emibeme T _- |
488nm or 640nm laser excitation and 4 channels of detection. Entire 96 or 384- - ) ) i the eff . o . '
well plates can be scanned in < 5 minutes. Simultaneous image processing , lgure 2. We have tested the effect of hematopoietic cytokines on ) 2 20
provides multiplexed analysis of expression levels of markers on single cells. / R34PE . T h SLféigizga;;ocﬂf?;gEth;tocﬁI.:Sé' ;egqliivg:triirfs lt;: eadncfjon:uln(ig:ésolp Ctge34+
Differentiation of CD34+ cells: CD34+ cells frqm ’ __ > _ . . and CD15+ cells were measured by IsoCyte. High-throughput assay for hematopoietic toxicity Cytotoxicity
human bone marrow (Lonza) were plated 3K/well in ~ Day3 | =\l
96w format in the presence of indicated cytokine analysis corercote cramaocyen) controls concentration o] 11 m - Cyclophos.
combinations. Cell analysis was done by IsoCyte after e CDt5 s % EPOHLASCF e _— o Huoro-
3 and 10 days of culture. 7 — = CD18 + % TPOFIGHSCE 5 [ emcpsTomnser|_ o 000 @ ) ;o
Hematopoietic Toxicity Assay: P —— G034+ % GICSFASCF i /,}/’ . 0000 J Cyclophosphamide
CD34+ cells were prompted toward myeloid 8 g S — = 5
differentiation by stimulation with SCF and GM-CSF. : /CD34+ Lt {O@ OO Fluoroadenin | It I
Then cells were plated 10K/well and cultured for 3-7 Pex [ 2 o 2 ¢ I' Y b1t calls
days in the presence of anti-cancer drugs I IS:"% | - | ﬁ_CSF £ =7 pe e e 20T Y T | Y Imatinib
< CD34-PE | Expression of specific markers was monitored by rso00 gl ' TPO it I GM-SCE S =T S T ITITIIIXIII Ioom
IsoCyte after staining cells with fluorophor-conjugated u 18 - N E ' = X >~ '
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aptlzcn)sil_ecstEZTPEeCton bickinson: % 50000 . @ 000 RN SR . , Figure 5. We have tested the impact of cytotoxic drugs
' s : © It : ' © /- on expansion of hematopoietic progenitors and
X * Ant!-CD15-FIT(; ' o o T ’ d'y’; s e differentiation of CD34+ cells toward myeloid cells. | U
: * Anti-GlycophorinA-FITC : L RRTEE CalceinAM used as tracker of total cells. Cells were incubated for 5 days. oL LU L L TR TITR 3TN
CDiSFITG E)a(i):/a :fn(?eII‘I,sSI:Xdl?eggir?y IiunSeI:ge!:scsecI?IZi(gir‘:asfk@ers ?,;, |-\'-"'"I y Kl s i Percent and numbers of CD15+ cells were measured by IsoCyte after Concentration uM
0 . P J 'ineage-sp T A e e T Figure 3. Effect of hematopoietic cytokines on differentiation of CD34+ cell staining with FITC conjugated antibodies. N
e Expansion of cells with different phenotype CDABFITC 12x07 | 280l 37XI0T 510 o IC50 imatinib 2 uM
. Mean intensity of fluorescence, total intensity of ] cells. % and numbers of CD34+ and CD15+ cells were measured by S mma IC50 fluoroadenin 0.1uM
! IsoCyte. U ry
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Fast Image Processing 1 9 e We report the use of IsoCyte scanning cytometer (Molecular Devices) and a
eImages acquired at 5 um x 5 pm sampling | 50 EPO Promotes Differentiation Toward Erythroid Lineage new, image—based_ versiop o_f FCS Expres§§ (D_e NOYO Software) to automate
eSingle cells are identified in a specific ROI in each image (Ch1l & Ch3) 45 | __ — the study of cell differentiation & cytotoxicity in a high throughput format
'52::Sbarecgl:tfeffltzyaﬁg'OeTmé):a'Fetg rfiitésgﬁav’v'e'ﬁtiﬂsd'tl’xectfried to FCS N i | | s ' 250 e The IsoCyte is used to quantify expression of lineage-specific or stem cell
o - - _ . . . . .
EX'préS;/® J P 2 e - T markers in a multiplexed assay by using appropriate fluorophore-conjugated
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2 " . . ey - - 2™ - antibodies in either 96 or 384 plates with read times of 3-5 minutes per plate
(zoom) e L BT e, e The new FCS Express® for Image Cytometry allows for rapid guantitation of
(whole well) 2 20 5 5 i : . - . =~ . ‘. ' "
o = v image data and identification of populations of interest by applying flow
o IL-3 5 cytometry data analysis techniques to the IsoCyte data
5 : : EPO | = | e \We have demonstrated the ability to monitor expansion and differentiation
0 | : of hematopoietic cells and the utility of IsoCyte for analysis of cytotoxic effect
TROTHICHSEr CNESFSEr — - of anti-cancer drugs on expansion and differentiation of CD34+ cells
dpgeins oot ok T o e In comparison to traditional FACS analysis, this assay method utilizes a
EEETEEE ang;:cre 1. CEES were Cbultured inT-‘fW forn;at for 3Sd§g’SFiIE;h$PFgesence oA e e e simplified time-saving protocol and allows real-time monitoring of HSC
o inage Ieel Lnahsc o sindow tob of different cytokine combinations. The combination ) , : i : o P : i
LE'?EEI'IYE m||a=.::En_||5iP|EMSNL%;IPEHK-l [omr-1 | 1eano-1 | mEAn-3 | 1PEAK-3 resulted in greater eXpanSion of CD34+ cells (hematOpOIetlc progenitOI‘S). - ] o ] dlfferentlatlon N d hlgh throu.ghPUt mUItI We” plate based format prOVIdIng
126475 2.9 16301 066 7o%i6 | 1660.00 | 3200 765.37 34539 SIH00 GM-CSF promoted differentiation of cells toward myeloid cell phenotype Flgqre 4._ We have tested the effect of dlffere!’lt hemat(?p0|et|c cytokines new tools to researchers in this area R A l l
s [z Totor [10neT o [szmar |ovsingo [ isbroson [ st | siioe [ersoas (CD15+). % and numbers of CD34+ or CD15+ cells were measured by on differentiation of CD34+ cells toward erythroid progenitors. % and m A w ' al - Yol R B=Ys=
s oEanw melis es ke ara s s e IsoCyte. numbers of CD34+ and GlycophorinA+ cells were measured by IsoCyte. IVIVICLULUIA
Typical IsoCyte images showing linkage to cell-by-cell data results Data analysis done by FCS Express® software. D e - c e S
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