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Cay v’ Crosstalk: 1. *Ta@epry Avaloyia
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M Roederer, Spectral Compensation for Flow Cytometry: visualization
Artifacts, Limitations and Caveats, Cytometry 45:194-205 (2001).



Range of properly-
compensated data
Slope =1:1

Compensated Spillover
Fluorescence (Log scale)

t Autofluorescence

Primary Fluorescence (Log scale)

Measurement error +

Log Channel binning error
—Increasing precision—»
—Increasing # of Bins—=
—Decreasing spillover—

Photon-counting error
—Increasing photons—-

—Decreasing spillover—»-

Ideal (no error)

Accumulation of
events in channel 0

. M Roederer, Spectral Compensation for Flow Cytometry: visualization Artifacts, Limitations

and Caveats, Cytometry 45:194-205 (2001).



AVTIOTAOUION <D90p|oxpw|.|onwv
NMNapayovTteg TTOU ETTNPEACOUV
e @aopartikn emkaAuwn (spill over detector)

e  O@AAUATO KATA TN METATPOTTA TWV ONUATWY O€
wnelaka (binning effects 18bit)

e OQ@AAPOTA KATA TN METPNON TWV QWTOVIWV (photon
counting statistics)

* (PWC OTOV EVIOXUTN
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|Kr'| AvTioTaduion : To mpoAnua

OlI TINEC TWV PETPACEWYV TTPOKUTITOUV
aTro Ta onuaTa Twv PMTs péow Tou
TTivaka crosstalk.

KaBe Tiun trepi€xel Eva mooooTo atrd 10
«ANGBoc» PBopIdKpwA.

Signal
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12.3%
|

Mivakag crosstalk

Measured Value oyt

FL1 = 1001.1

FL2 = 223.0
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. KAlaown AvtietdOpion
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B i - %FL2 - %FL1
Measured Value oyt
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110011
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| FL2 = 223.0 \ 1
Iivaxkag Crosstalk
FITC+ PE:
=998.65 =99.86
H atTAr) agaipeon agaipei KATTOIO TTPAYMATIKO CHua Compensated Value

EMMITTAEOV QUTOU TTOU QVTIOTOIXEI OTN PACHATIKN
ETTIKAAUWN
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Advanced Compensation
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Digital Signal Processing

T €ival n yn@ioTtroinon oAUATOG?

MeTaTtpotr) avaAloyikou ofjpaTog (volts) oe wneiakd (numbers) e
xprjon Avaloyoynoiakou Metatpotréa (ADC): 1o wn@iakdé onua
emecepyadleral rEpaITEPW (compensation, ratio...)

[arTi €ival atrapaitntn?

[a atro@uyry CEAAPNATWY TTOU OPEIAOVTAl OTOUC AoyapIOuIKoUg
EVIOXUTEC KOl OTNV avTioTaBuion @Bopiocuwy péow hardware.

[10T€E yiveTau?
Nwpitepa — auéowc peta 1o PMT — 1m0 akpifri Auon, Buoialoupe
aKpifela og ouyxpovn TEXVOAoyia
Niyo apyoTtepa — aUAAOY AVOAOYIKWY ONUATWY PE YPAUMIKA
KUKAWATa, akoAouBei ynelotroinon — AlyoTEPO KOOTOG , KOAUTEPN
aKpipela
Avaykn AoyapiOuikwy onudaTtwy yiati ota BioAovikda deivuara
Ta oRparta >3log SeKAdWV
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AVTOUATOG 20 bit Range
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s6ouéva‘m OUA\OYI OrUaTOC

1. AvaAoyiko 2nua 0 — 10 volt (FL ¢Bopioudg).

2. 2¢&log kAipaka 10 volt=max, 1 volt sival otnv
Kopu®pn TNG 3" dekadag (dnA. povo ot1o 10% Tou
LUEYIOTOU ONMATOC).

3. Odbpufoc 1mV, =0.001V ?

4. O B06puPoc etrnpeadlel TTEPICCOTEPO TA CNUATA
NG 1" log dekadac.

2 Shapiro, H. Practical Flow Cytometry, 4" Ed. Page 219.
RMS = Root Mean Square or electronic, inherent noise
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»CALE: 0-10 Volt input pulse; 0 MFI = 0.001v; 1000 MFI= 10v
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T1 BEAoupue aTro Ta dedouEva?

« What we care about is getting accurate integral values
representative of the amounts of fluorescence measured from

each cell in each spectral region.*

« *mean / median channel info

1 Shapiro, H. Practical Flow Cytometry, 4t Ed. Page 213.



Relative # Events

Events in channel 0
{out of 2446 total):
A 30
B: 475
C;933
[ 17190

Relative # Events

| | I I 1 I
-100 0 100 0.1 1 10 100 13 10t

Spillover Fluorescence Spillover Fluorescence

M Roederer, Spectral Compensation for Flow Cytometry: visualization
Artifacts, Limitations and Caveats, Cytometry 45:194-205 (2001).
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'0C O¢ LIJr]cpch(K

Number of Bits # of Channels Voltage / LSB*

8 256 39.1 mV
10 1,024 9.77 mV
il 4,096 2.44 mV
14 16,384 610 uV
16 65,536 153 pV
18 262,144 38.1 Vv
20 1,048,576 9.54 pV
P2 4,194,304 2.38 pV
24 16,777,216 596 nV

AiyoTtepa bits, AiyoTepa kavaAia d1a0Ecia, SUGKOASTEPO avIXVEUOVTAI
MIKPEC aAAayég oTnVv évTaon Tou @Bopiouou 3.

3 Shapiro, H. Practical Flow Cytometry, 4" Ed. Page 206.
*LSB = least significant bit, voltage difference between channel n and channel n+1.
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21NV 1" log 0ekdda utTdpxouv AIiyoTEPa KavaAia yia Tn
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Courtesy Dr. James Wood, Lake Forest University
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M Roederer, Spectral Compensation for Flow Cytometry:
visualization Artifacts, Limitations and Caveats, Cytometry
45:194-205 (2001).




icket fence”, ouvdUATUAC YPOPUIKAC KOl
AOYapPIOUIKNG KAipaKAC
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Figure 12-. Tearing down the “picket fence” and reuniting the negatives using
transform instead of a logarithmic scale. Courtesy of David Parks and Wayne Moore (Herzenberg Lab,
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Shapiro, H. Practical Flow Cytometry, 4" Ed. Page 562
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Resolution 20-Dbit 14-bit
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esolution vs. Sen3|t|V|ty

Resolution : MeyaAn €mmidpaon otn
OlaKpIon TwV TTANBuouWwyv

Mikpétepn Euaiobnaia, KaAdtepn Euaicbnoia,

KaAUTEPO resolution X€IPOTEPO resolution
EvaioBnoia EvaioBnoia
) —l
A A | | | | | |

-0: | -4 >.
Resolution

Resolution



Count

I 1) w »' u'
PE-&

[Moia gival n dlaBéoiun duvapiki TTEPIOXN
oTn log KAipaka?

YT1rapxel shift oto @OopIopd peyaAUuTeEPO
aT1ro 2 OEKADEG?




" TMapdyovTec TTou €TTNPEGIOUV TNV
TTapouCiaocn TWV ATTOTEAEOUATWYV

Eicaywyn Kal JETATPOTTN ZAMATOC 0€ AoyapIOIKN KAipaKa
Eidpacn ©opuou ota ouaTta

Wnoiotroinon 2Auatog (DSP)

AkpiBela Acdopévwy o€ 4 AoyapIBPIKEC AEKADEC

Emidpaon DSP, AvaAuoncg (Resolution) kai Akpifeiag ota

Oedopéva



)\aoveKTr’waTa qJncplaKﬁg TexvoAoyiag

YynAotepo resolution Atroucia «kevwvy (picket fencing) ota
IOTOYPAMMATO

« ECaipeTikni akpifela (<1.5% ocpdAua) o€ 4 log 0ekAdeC

« EZaipeTikn duvauikn Mepiloxn:
— 3+ log 6ekAdEC yIa acloTToinon onNUATwy
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