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el (DTCS SP8 £7UvIF BLERINE I AZa—HRERRENET (RiRSh
B NBES U RICEYBEYET).,
R QFCS %#®iRJ 5L, FCS Wizard M{2EILET

FRAP.

Live Data Mode

FRAP XT
FRET AB
FRET SE

2 rcs

FCS Wizard ##2&19 2EA=2—2THRUTDK3I2HIYE LY. Setup Corr-ring M5 IEIZERTE
TWET

Overview Setup Corr-ring Setup Imaging Setup FCS Measurements

Overview FCS 1T DIREDRTYTMNRRINET

Setup Corr-ring | #IERMNDOVWTWSLU X EERT 5156 . MIEROFAEETVET
BR=UBH)

Setup Imaging | FCS #1755 RO BT XYZ EHRDEEFEITINET

(4 R—=UBH)

Setup FCS FCS #1T3I2&H =Y. L—H—34E . Pinhole Y/ X7 EDFREEITVET
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Setup Corr-ring
BHERDOFBEZITVET U TIEEZDTLITIT TS, TRRREICBEBTEDOYET,
Color look-up table(LUT): Glow (O and U) IZLZEY,

Scan mode XZ-y(Z-Galvo)
Format 512x512
Zoom 1

Lazer line 488 nm

AOBS Reflection
Detector PMT

* Super Z Galvano R 7—Y NDiGE

Z BAMEHHNLTLKE, TRDELSIZ 2 KOBMMRATEFET (ERICKYFALMARZAL
BELBHBYET LAl Immersion EHSRADIER, TR ASREYUTILOER),

Immersion (7K)

<

HIN—HSX
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TREOBRICEREZALE. X—LLET (4 -8 E12E),

THERAITHERNABRTETCVRIVRETERADRIARLND
BREZRABZLTHERDOIIIC—EHAEITELG>TLHREICLTHLMERZEMNL, IER

EANRLIADEE(FVEANELLD)GAMERELET (EENELG-5E1E. BREEZ TS

THRAROLSHIREEHITFT D),

* Super Z Galvano R 7—U N RWNMES . U TN —BRALEDESICHIEREHAEBLET
RHEREINT L ZMUBEINEHID T, Z MEEHBFLENSIT TS,
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Setup Image

BESTIMELL—F—DOBRFMEDHELITLET (3 AIZT—EFTI)

FCS AIETHEATHRRDL—Y—TIT—F TEL(RIAHLH) BEY L TILBBETYT
(Leica #Z#4> 7 )L : Convallaria 72&)

(o] 1) Fes E Ovenview Setup Corr-Ting: Setup Imaging: Setup FCS Measurements:
11) workflow Open projects Acquisition v Load | Save | Roi

Load/Save single setting : ‘User Settings +
v Acquisition Mode »

P

T e E e E

v FCS Settings

Load Save

Switch to Classic Ul

¥ XY:512x512 | 600 Hz | 1.76 | 1.00 AU

Format : 512x512 ¢+ ©

Speed : 600 + ©
Bidirectional X ; on @

Zoom Factor
om in
Objective : HC PLAPO CS2  20%/0.75 IMM ]

MFP: " Autoselect

Optical Section : .
: Filter Wheel :

Pixel Dwell Time : 1.15 ps
Mirror ¥
Line Average :
Line Accu
Frame Average : > Specimen
Frame Accu : g —
Pinhole
v Z-Stack:
|
a00

) HyD1:

Z Position [pm] :
000 |+

Z Size [um] :
e HyD SMD3 : Gain [%]: Y ®  Cooling Standard + None %

10 Gating: Ref. Line [nm] : Auto (561) %
I

z-Galvo ¥

¥ TLD

D PMT Trans:
em Optimized
- T X
mpensation :
Galvo Flow :

Travel Range [um] :

¥ Bleach Points

Calibration

Autofocus Live Capture Image

1. @Setup Imaging #ERLET

2. J)—FF5LIAEFIMIBIZEEFET, (Ctrl + T THIMIEN+FHRTRIRINET)

3. @Acquisition #7 %R, ®xyz E—FK ., @Bi-directional A¥+v>&EE% 600 Hz L FIZLZE
d—-



4. @L—H— OB ER. RHBOERELZITVET (ERICERTIL—F—%EEIRLED)
5. MBEBEE TR REBRERTRICERELET FEEN 0 D LS. HFaLl—avneER)
6. @Workflow 27 %#&IRLET

Workflow Open projects Acquisition

Define parameters for normal imaging in the beam
path window.

Optional open “Calibration™ for Beam Park
Calibration.

v Bleach Points
Calibration 412

Optimize image quality.

Define bleach time. 13 0 :
WOURS

Start Calibration 14 calibrate

ion crosshair over Bleach Point.

Press button “Set Calibration”.

Go into step "Setup FCS"

7. (@@cCalibration 7)o ¥ 5L LRERDEEMNRRSNET
8. Live AF v T\ L—H—DHEABEDHREFITLET BEMIC Zoom:32, Format:
1024x1024 [CEDHYFET
9. Define bleach time TL—H—# BT HEHZHRELFET (TI4I/LEE 100 msec. H
DT IVNBUMEE X T —F NPT ULVD T 500 msec LT AHELR)
10. @Calibrate Z# 3 LU T DIEF CEEDEBLT)—F M ThhET
5. THRELI-FH TEHRDEG
EEDHIZ 5. TRELIZEESE 100%0DHE A, 10. TR E LR B
5. THRELI-FHTHE. BEROIMF
1. LREZGERID LS, OFDERT +FRECHICEGHARTINET
12. FIMIB LD ) —FENf-HEmHRILEHS . ®Set Calibration Z##LET
FDEEET Y —FINBANELDGEES. T)—FIht=zi5mE o)y IL. B®Set
Calibration Z#LF 9, FREEBRFRIICHEENRREIN, RESNFET,
Bleach Shigm o156 YT ILDMIBEEZEZ 5. F-ILBEFERERT S



Go into step "Setup FCS"

13. BEYUTIWELBRAETH YT IVICER . BRERTT S

*PUTIEER5E . BERMEROAEZT TSI



Setup FCS
Setup FCS [C#85&. YT E=4—ICT it FCS BRIEFEEARRINET

Overview Setup Gorr-ring: Setup Imaging:
Open projects o

Load | Save | Roi

Load/Save single
¥ FCS Correlator

4 intemal

symphotime

¥ Point Measure:

5 Mode: A

Switch to Cla:

* M-Scan Range Properties
Detection Begin [nm] :
Detection End [nm]:
Total Detection Range [nm] :
Detection Bandwidth [nm] :
No. of Detection 5 — Objective: HCPLAPO CS2  20%/0.75 IMM (4
A-Detection Stepsize [nm|
MEP: ¥ Autoselect
v Define parameters of FCS-Measurement .
Filter Wheel :

Define parameters for FCS Measurement in P
the beam path window
Fluo Turre
Unit : v Airy 1

pinhole: O 100 Specimen

Emission A [nm] : 56.59 pm = 1.00AU " Internal
st Measurement”
Run FCS Test

Standard % None

Add Point Remove Point  Remove All Ref. Line [nm]: | Aufo (561)

to step "Measurement™

v Specialist Settings

Manual Detector Assignment

v TD
D PMT Trans:

T X

Capture Image

OBRHBOREETVET (RRSNDRHBFOERE, BUILERICIVELGYET)
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QFERTHIL—H—DREFITLET
QL —H—DiENiA#ZHNZ S Notch T4 ILA—DEREDHERETVET (TI4/LL: BETE
HYFET)
@EGLI=T—2ZMN T A HEDBRRETVET (EHFRICKYRRENGNIELHYET)
Internal: LASX L TO#E#HT. Symphotime (47 3>): PicoQuant MY 7+ T 7 ETOEH
ORARIPILAFYUETAET  ITHHEVEEIFELE LY OFF

A WM EREEEL. BENAEL RGNS FCS T3 ETHMBARIMLERSZE
NTEFT (BN ELEZTICMBTEILLTARETY)

A FEXEEEL. REERELEZ LIS FCS Z2HHSIETHAARINLERS
CENTEFT (AFRREEATICIETHILEAEETY)

ANl | IEABLUVREREEZZEZENS FCS #1532 LT HEELUVELDARIL
IWERBDIEMNTEET

®SMD HyD HERK 4 DDRHEEEE 1 DDBHEI[ELTRSIZENTEET,

GEE. SNtz Photon ISR LICETESINFET AL, Special Setting IZKYT—42%1D
[CEEOTHETEDLSITHYFET AIERTHREARE

ON (2> TSR BN BEBIRSNFETH ., FouIEANS LT R EAEBZGARTIN,
ERETHENTETFET (BECHBEDBES T TRER R HEHEEDBZEIETREA)D

Cross-Correlations

¥ Channell @ Channel 2

nnnnn

HEHBRHDES
Auto-Correlation
OxVIvITHELREBRRODLIICRREINET
QFCS THATEIRUEBNRTIN. 1 DOBMBEEICDOE 1 DOBRBBEFNES
QFCS THATEIRUEB/MNRTIN. 1 DOMBREICOESEROBREBEFAFET
@ROTHEATELT A THOREBINBEHTERINET (A4 H)
GQ.DTHHEICLREDITONFET

HEMRRBRBDIEGE
Lt &2 ZE Auto-Correlation T2 DL LD EFZIEELF T, Cross-Correlation TERIRSH

% Channel @ Channel #9')v99 %&. LRREGHIEBO&SICRRINET

EAEZTNTNIERT ARHBEERLEY
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@thole AR, EERGEDRHBE LU FCS 2T RAVMDREFITVET
e | FCS AIEEROEREITINET . FCS EIT3EMETVRATY VY
W TLEREO+FHRABBLET . A point TEERTEET,

2. Run FCS Test ##d &, BIEMIREYVET ., FHAIG Correlation

A curve MUFILEA LTHITEZA—ITRTSNHHSLEE. Count rate,

L Count per molecule (cpm)Z & EICHBEZITVVET . cps LRIEFIC

Correlation MSETESNT= cpm BUTILBA LRFRENET,

AddPoint | RemovePoint  Remove Al

Switch to step "Measurement”

Tips

-Count rate A% 10~500 kcps (count per second) 1242 KSIZFHBELET

-cpm DEAF LMESH Correlation curve M SIN BARLAEYET

B FaAL—avDFEEEETEO. cpm DENRKED 2/3 BEITHELEIIICL—F—DH
hERBELTZSN

RRBO=ZEEANOBITOEENRONGEZE. SLICL—F—DHHETIFTIZEN
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Measurements
FCS #1TORAU MO RIERB DR EEITVVET

Overview Setup Corr-ing: Setup Imaging: Setup FCS Measuremen

Define laser intensity for FCS-measurement

v TimeS
Number of Cycles :
Cycle Interval :

Mi I

Image Before FCS Measurement

Switch to Classic Ul

Repetitions

Image After Each

Total Number of Measurements : 0

¥ Definition of Point Measurement

Pre-Bleach : 000|= ¥ Define Measurement Points

Measurement Duration : Add Remove

Measurement Unti .00 | < | Mcounts GoTo Remove All

Repetition at Point : Hide ROIs Save List Load List

Repetition Interval :

Minimize
Number of Defined Points :
Press "Run FCS" button to start.
Number of A-Steps :
Base name : BaseName

Run:

Comment :

4

Capture Image Run FCS

DFCS 15BN R EZITLET

Define laser intensity for FCS-measurement

Remove

Remove All

Vide ROIS Load Uist
e

button 1o start.
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1. MEL-EGR L TREZTOEMEI VI 5L +FRIVIBEILET
2. @Add 9 LRIEEMRELTEMSN ., RIFEREIZCODLIITRREINET
1 BT EHEE S 4 (FX 200 &ifT)
Z IA—HREHMNT (Z ZRFELTW-GE . OFRFT D) CETELGAHHMED Z TD
BELTEEY
3.@Save List o) RO RTF. HLoad List M5 RMDEURHLETAET
Remove. Remove All NS ZNENBRAUM T RTORAVDEIBREITAET
4. oL SIEELIZBIEERETFAMIE NTHIENTEET
QFCS DIRRLEHGEDRELITAEY

Number of Cycles FCS BIE Point Z#8#IEEL-GEE. ThE 1
Cycle ELTZD#ERLEIMEIEELET

Cycle Interval LE2 FCS @ Cycle & #1175/, BIE M fRExis
ELET

Minimize L 52 Cycle Interval #&/IMEIZERELET

Image Before FCS Measurement FCS BIERICERERGEITLNET

Image After Each Repetitions (@Repetition at point TR— Point T® FCS BIE%
TS5 BELEHREEICERIREETLET

Image After Each points B Point 5 LT=FR. 57 Point KEICEIREGE
TUWET

Image After Each Cycles 157 Cycle B EICEHBWMBEITVET

Total Number of Measurements Cycle & Repetition TE%E LT=& &HBIE B4

@FCS %175 Point THERLBIEZITIBRORELTAET

Pre-Bleach FCS BIFERIIZIE E B Bleach 1T VET
(FCS BIEF M Photo-bleach £ R B TEEY)

Measurement Duration EERMESREREL FCS AIEEITVVET

Measurement Until Count IAEE(EICIEHETHRIRL FCS #1TWVET

Repetition at Point [&— Point T FCS Z1& EE# R LITLET

Repetition Interval [E1— Point T FCS Z#&:RLAIE 3 5. AlIERRE
BELEYT

Minimize L E2“Repetition Interval’Z&/MNLET

Number of Defined Points DTHEL= Point iz R RLET

Number of A -Steps BR—UTHELEZARF YV DRTYTHERTL
EX

Base name T—ERBROE. AAL-EZRNBETHEAShET

Run L5 Base name MEAIZDEFET T—ARBET
SEHFNRBINTNEET
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Comment T—RITaAVMERETEET LAS X FLIM/FCS
Property ® Comment [ZFRRENFT

Cycle
Repetijtion Repetition
) Acquire
Point
Image
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FCS BIEHR R REE

Projects

Correlation Lifetime Decay

» Spark Filter

> Bleaching Correction

»  Lifetime Filter

> Time Gate

» Correlation Assignment

> Normalization

Save Results ...

* Spark Filter Spark Filter
B Remove Sparks BIE®R.FTEICKB /A ADBREETAET

B 0o T BLERDESIRRENET, Sensitivity L2 5L,
ETFRERDLSICHRN SN IEENRTINET,

Sensitivity (o]

Show Legend
Show Data Cursor
Add Spark Filter Region

Remave Spark Filter Region

Remove all Spark Filter Regions.

) Binning Period ...

Export diagram data ...

36 ':J: J:'C“E7') “J7T%)&~ ;E bﬁﬁﬁéhi—g_ (Zk’\(’—*“)%,ﬂﬁ) Export diagram data and show ...

Copy diagram data to clipboard

Export Image ...
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Add Spark Filter Region Sensitivity TRESNTI=EFTN SR T 5
EDOREIEETEET

Remove Spark Filter Region BIRLU-BRERELET

Remove all Spark Filter TRTCOEMERELET

Binning Period RSN =-FR O Binning M TEY

Bleaching Correction
" Bleaching Correction T)—FOEENEZONDIGE. FIvIZANDLLHE
W) Comect Bleaching BIbh, T)—FREEERONSERMICHELS M
YEJ
Lifetime Filter (X 24, 25 R—U S8, Time Gate [£ FLIM DI =27 )L 10 R—U S8
Correlation Assignment: fxK 4 DETORHEFEE 1 DDOBRHBDLIITHITENTE, TD
REMITAET , £- FCCS DIFAEIZIL, Channel LERATARHEZDERETZIET,
BEFEFTEIRSNET I, REFOEEZTIHEE Manual [TFIvIEANSETHE
DESITRKIREN, FCS & FCCS MEIRFITOIEMNTEET,

FCS (Auto-Correlation) D5 &
QeI Vv HE FTRFRDESICRREINETS,
@1 DM Channel Z#&H 3 5DIZ. 1 DDREHFREANDES
@1 20 Channel #3201 EROBHBLANDIES
@1 DM Channel Zi2H T 5DI, FERATIREL T RTORERZEZANDES
QF=IF@DNIHE.FCS DREMNTEDTRTOBREBINRTINET (PMT OFEED HyD
(ZEATEEEA.SMD-HyD G EMNRBE)

FCCS (Cross-Correlation) D5 &
Channel ® Channel #7")v79%&, TRIGRIDESIZFRTEN, FCCS 1T HIFDER
ETAEYT

Multiple Detectors

‘Channel 2

3 +
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" Nomalzzton Normalization :Correlation Curve MRS (Y &) #HIEMNITAET

Off

Normalize at GO

MNommalize at G(time)

Time

Off HEETLWEEA
Normalize at GO Correlation Curve # G (tau)=0 OB IHHIELET
Normalize at G (time) Correlation Curve # G(tau)=1 psec D EITFHIELET

B s Save Results/Save Image: fRTEREZTDEREDRENTEET

Correlation Lifetime Decay

FUM
> Time Gate

»  Specialist Settings

FLIM/FRET/Pattern Fit (FLIM ®<=a7ILSER)

Time Gate (FLIM ®<=a7ILSER)

Special Settings (FLIM D= =a7ILSHR)

Save Resullts... FCS LLTOEHREZFRBLIKETERMBERIARESNE
T, Raw T—A~NLEZIShFL A,

Save Image... FLIM BE{&ELTTIRGL, BEDEEERERKRICRES

(FLCS Mi5ZED#H) NFET, RHER. 3D BROERGEEITICENTEET,
FLIM (B89 B1EHRITRFSNGV =0 BERITZITIC
LIETEFEE AL

oo = 1) TRTCOEET —RIIITRFINET

Ml 2. FCS BERICIRELE-ERLGENRESNES

Y — 3: RunFCS 4T &ITHLWITAH LA WMERIShET
imageont s 6. ] @ BaseName_Run O#FMEX TLEFET

75 'e '8

3 4 TJ BaseName_Runl (16 MB)
L= T1 P1 R1 (16 MB)
} BJ BaseName Run2 (16 MB)

» ©J BaseName_Run3 (11 MB)
nd4 (13 MB)
5 (15 MB)

T: Trace
P: Point
R: Run
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13-QFCS MBIEHER DR REE
Image | BR#GLI=E&LIZ FCS AIE Point ZRRLEYT
Counts | fit#h(C#HE It 7- Photon 8% . HEEICERID YT 572 R RLET

13-QFtRIFERE D EITERNEETVET

FCS Calibration .. Load Calibration

Select Fit Model ... Diffusion with Triplet

Time Range 0,000 | ps - 1000,000 s

Diffusion Components 1|+

Parameter Fit | Global
Effective Volume

Diffusion Amplitude
Diffusion Time
Structural Parameter
Triplet Amplitude
Triplet Time
Number Molecules
Concentration
Diffusion Coefficient
Lateral Focal Radius
Axial Focal Radius

©

FCS Calibration Calibration T L= Effective Volume DIEMNBEIA HShFE
T (19 R—TBHR)
Load Calibration BEDHRELTFVHLT, RLEE CTHRINEITICENTEET
Select Fit Model BHEICAVWSETLEZRRLET TRED52A8HYFET
Pure Diffusion PLER DB LT 1+ T, Triplet DEZE AL

Diffusion with Triplet HREEPTHAFHIBVIKEFLDAEEE N H S (Dark
State *° Triplet)

Triplet Extended 3D FIERMEE (D)X BHAICEITH VAN H S

Triplet Extended 2D HREEHAMRESEDERTBINTEDOAHDETHEELH
% (STED-FCS #1&)

Protonation JOr AL D ETEESE D BB
Conformational BENETHAEMENHD
Time Range Fitting ICAWAFEEHBEZRE CTEEFY
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Link Correlations

Link Positions

Link Repetitions

Link Time

Link Excitation Wavelength
Link Emission Wavelength
Link Measurements

All None

13-QTUFRTEIIYIT L. ERT—TLARFENES
FrosEANEER CRELBEEMONEISERT S ENTEET

Diffusion Components

MEL TV S EROBERERETEET

Fit

L E0ERE T Fitting AT FET

Fit All

FIRL-EHOBIEIZx LT LERERTE T Fitting AMThhEd

Fit Setting £ETHEV I3 5L, TRREBMARIRINET,
F7-. Limit £7=(d Probability Level... &0y $ 5L TREFREFFARNKRRTEINET,

Copy To Clipboard
Export ...

Export and show ...

Limits ...

Probability Level ...

© (o] Probability Level

Structural Parameter Probalility Level 6827 % (1o | 20

Minimum 0,010

Maximum 100,000

Copy to Clipboard

Fit Setting FD/TA—F—LZDEEV)vTR—FLIZaE—L
F7

Export

Fit Setting FD/A\TA—F—LZDEEZIIEILIZTIVRR—LE
.d—

Export and show

Fit Setting FD/A\TA—R—LZDEETVEILIZTIRKR—IL,
F®RLET

Limits

Fitting ICAWAEDEFEERELET

Probability Level...

Error Correlation plot... (RR—USHR) TRRT SBEDERLEH
HERIEETEET . TIAHILMNE 01 T, (01:68.27%. 02:
95.45%. 03:99.73%)
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Probability Level...&2) v 9 5L TRMNKRRINET,

Error Correlation plot...

Ordinate & Abscissa TERLT=/\5A—4—% Bootstrap ;=T
RETBIENTEET

Ordinate BIRLFN\SA—2—% Y EhELTRRLET
Abscissa BIRLFN\SGA—2—% X EhELTRRLET

Probability Level

Probability Level... TIEEL-ERERDEHFETAL OO DOHT
FRLET
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FCS Calibration
BREEOBEZITAET HIEICAVWAL—Y—REIZIGCHEEY L T ILERN TS
13-3)T FCS Calibration 3 &RFTINET

FCS Calibration

DiBIELT= Correlation h—TMWRFREINET TIRDKRA—ILTHKRIE/INNTE, HYYvY
FTAHETEIIURIOMRREINET

Show Legend

Show Data Cursor
Correlator Settings ..

Export diagram data ...

Export diagram data and show ...

Copy diagram data to clipboard

Export Image

Rescale KRB N-DZETICRELEYT

Show Legend HfzDLO o RERRLET

Show Data Cursor YIVREEE-MEDRELEEERRLET

Export diagram data Rfz% TIFF. JPEG. PNG., BMP #fzI& GIF THAh%{T
WET

Export diagram data and show | Ef¢% TIFF. JPEG. PNG. BMP %7=I% GIF TH %417
W RELET

Copy diagram data to clipboard | Bf¢% %) v R—F EIZaE—LFET

Export Image K #f2% TIFF, JPEG. PNG, BMP ZF7=I& GIF THALZE
¥
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QREFITLEBBERII OV THAMD/IASA—F—F AN TEFT
Diffusion Coefficient, Concentration or Diffusion Coefficient and Concentration
@FCS DFx¥)ITL—avE#TIH2 T INGA—E—DRENTEET

Select Fit Model

BEHEICAWAETILEERLEST TiRD22008HYFET

Pure Diffusion

PLER DB LTI+ T. Triplet DEENE NS S

Diffusion with Triplet

HRBHEHPTHAETHIGVVKREBELSATEEE DN H S (Dark
State 4> Triplet)

Time Range Fitting ICAAL\ S BRI ZRETEET
Diffusion Amplitude LR R 3K
Diffusion time Hi ER B

Triplet Time

=EIREICEBLERE

Structural Parameter

EIEI4E 15, (Confocal Volume) Dt L

Volume (Diffusion coeff.)

ThER R E R EITRO - B MEE

Average Focal Volume

Concentration & Diffusion coefficient M5R O SN F-EE4E1E
DFE

X? X2REDRERICKILEEZRL. ETILOEBEEZRRLET
Fit Q@ TEHREL-EMH T Fitting NThhET

@FCS BIEH KU Fitting DFEERMARIRINFET

Structural Parameter

BHSh-BAIEOHEL

Effective Volume

HEHIN-BRAIEHOEKTE (. 107%])

Apply to

HEHHEREMEMBEELTHDORIERERDEIRLI- Channel (23
AT 5IENTEET
Fr)ITL—2avERZ B EEOKE ML TZELY
EH#ERTOFIt Setting [CRRINET
Fr)IL—2avOERIFAIEICEREINET
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Aem Diffusion coefficient

Fluorophore maximum in water at 25°C (298.15 K) Methods and references
in nm in 107® cm?s™
4.07£0.10 2fFCS [1], PFG-NMR [1]
Atto655-maleimid 686 4.06 £ 0.09 2fFCS [4, 8]
4.09 £ 0.07 pmFCS [4]
Atto655-carboxylic acid 685 426+ 0.08 2fFCS [1,3], PFG-NMR [1,3]
Atto655-NHS esther 685 4.25 1 0.06 2fFCS [8]
Cy5 670 3.6+0.1 2fFCS [8]
Alexa 647 665 33+01 2fFCS [8]
Alexa 633 647 34+01 2fFCS [8]
414 +0.05 2fFCS [1, 8]
Rhodamine 6G 550 43+04 PFG-NMR [6]
414+ 0.01 PB/CF [7]
it Eors
Rhodamine 123 530 46+04 PFG-NMR [6]
Rhodamine 110 535 47+04 PFG-NMR [6]
Fluorescein 520 4.25+ 0.01 PB/CF [7]
Oregon Green 488 550 315 i ggg gigg E;}
Atto488-carboxylic acid 523 40+0.1 2fFCS [5]
430
Tﬁ‘ffmpedﬁ; Beads, oo 0.044  0.07 2fFCS [2], DLS [2]
680

Abbreviations of measurement methods:

2fFCS, Dual Focus Fluorescence Correlation Spectroscopy; PFG-NMR, Pulsed Field Gradient Nuclear Magnetic Resonance; pmFCS,
Polarization-Modulation Fluorescence Correlation Spectroscopy; PB/CF, Plug Broadening/Capillary Flow; DLS, Dynamic Light
Scattering.

PicoQuant

Absolute Diffusion Coefficients: Compliation of Reference Data for FCS Calibration
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13-DR ¥y ) 7 LA LT Auto-Correlation 4> Cross Correlation @ Curve &% =<LEY
13-6FCS JAIE D#EER A Channel CEIZRTEINET

Number ~ Correlation Effective Volume fl Diffusion Amplitude Diffusion Time ps Structural Parar$

Channel 1 1,000 0,084 1000
Channel 2 1,000 1,296

Channel 1 -> Channel 2 1,000 459

KRERRFSYITEETHRBSELIENTEEYS
HY)vF BIETERNRTESNETS

Copy table content
Copy selected Rows

Copy all

Export table content ...

Export selected rows ...

Export all ...

Export table content and show...
Export selected rows and show...

Export all and show...

Parameter Plot ...

Select Columns... KRTEBEDBRRNTEET, RRIBEATESIE FLIM, FRET,
Pattern Fit CTELGYET

Copy table content FREBIZOVWTETOITEY)YTR—RIZTaE—LFT

Copy selected Rows BRENTWAITORFERZV)vTHR—RIZOE—LET,

Copy all Select Columns... GER/FRSNTLWENWEBIZDOLTHE
TOITEY )T R—FIZaE—LET

Export table content... FRIBEBHICDOWTETODITH ExcellCSV IZRFETEET

Export selected rows ... BIRENT=1T% Excel/lCSV [TIREFETEET

Export all... Select Columns... TERSNTWVENEHLEHTETOIT

# Excel/CSV IZ{&FTZET

Export table contentand | RRIEHICDWLVTELTODIT%H Excel/lCSV [ZRTEL. T7MIL%E
show... REEY

Export selected rows and | RRIEHICDWTRIRENT-1T% Excel/lCSV IZREL. T74
show... IWERZEFET

Export all and show... Select Columns... GERSNTULVEWNERLEHTETOIT
% ExcellCSV [ZRFL. 77/ ILEEET
Parameter Plot... Ordinate & Abscissa TERL 1=/ V5 A—%—% Bootstrap i&

TRERYDIENTEFT (18 R—USH)
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13-@Save Result: RITIERE/NTA—F—EREFETEET
13-DFile

File

Help
New Project
Open Project...

Browse

Close Project

Print

Print Preview

Exit

New Project

Project 4> Experiment Z#RERLET

Open Project

lif, lei, tif HERFLI=T—HZFUHLET

Browse

BET—2DRBERTHNTEET (f, lof,
tif, jpeg. bmp. png)

Close Project

Project A® Project > Experiment ZFL#E
_g—

Print

RRSNTWDEZRD LT, Channel, E—
K. EBZHRILET

Print Preview

RIS EZRBDTLE1—FRRLET

Exit

FCS AEEZMALET
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Lifetime Filter: FLCS DB EEFTIENTEEF T, BEAEGEATEIZELY.FCS D/\vH55
VURDETHAEFTEET,
* FLCS Z1T515 & (& 40 MHz TTS D% iR

¥ Lifetime Filter

No Filter
Background Removal

Separation

No Filter HAFBIZLDN\VITIIVFDREEITVEEA

Background Removal | BE2HBEDER#ERELEIT. NI T TV URELG>TV SR EF
BZEREET

Separation BRBORNCAHADHEZITVET ERTHETRERDKSIC
BYEY

Create Lifetime Filter

Pattern matching

¥ Lifetime Filter

No Filter
Background Removal

Separation

Create Lifetime Filter...

Pattern matching...

¥ Time Gate

0 15 20 25 30
Time [ns] 0,00 ns - 25,04 ns

e — ) ___---‘_-_‘_-_-_‘_"hh“———-_—_...

Channel 1
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Create Lifetime Filter
FCS ¥ FCCS IZBW\WTHAFMLICHBET HIENTEET,

Creats Lifetima Filter

Channal 1

1. ORNAHERALLL Channel @ RLET e

2. QfEMT % Fit Model Z:#RLET

3. AL—P—/LADEEAEOBEGRHBEMOERETL [CE
-

4. @NODEXERETATOINORELELET

5. GFit DFRFEETVET (FLIM =27 )L 15-22 R—UBHR)
Fit setting DR—

6. OFitZ1T5&. ENRERMNOITRTSNET

7. @% Channel [2DWVT1.05 6.51T5&. RNAAHDEEIT

Channel 1

*L~ @':ﬁﬁ:éhij_ Channel 2
8. OK T Filter BMER SN, DAVEIAFEL. ERID KSR RTSNET
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Create Pattern Matching Filter
FCCS [ZBW\WTHAICIBLIE—DHRAEFGZILVT, ZOEAFHHN LD T FILER
EITHIENTEET

reats Patiern Matching Filter

1. DTRNAHZERRZELT=L Channel Z#R#IRLET
2. @Append BN B&. B EEMNRREShET
3. 1.G&IRLI=Channel 1 &Z1FTiHRFELIEESDT—2%MH

UHLET
4. BFUHSINF=T—ID@IZRTINET
5. QFit ZIT5EF U LIz T—2%S B (THIEETVET
6. & Channel [2DW\T 1.50\5 5.&{T5&. RNAAHDEHED

fibh, ORRTRENES —

7. OK T Filter HMERSN., 71V FIHEIL. B TRIDLSIC e

RNINFET i S—
fERLLI= Filter (35 TRIFHEI5 0 Channel hDEIRTEET ———

¥ Lifetime Filter

Channel 1 Pattern_Komponente_1

Channel 2 Pattern_Komponente_2
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Principal of FCS, FCCS, pCF

FCS(A-C), FCCS(D, E), pCF(F, G)
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Effect of the molecular size
The larger molecule, the

slower diffusion

Effect of the concentration
The higher concentration, the

lower correlation

Effect of mixture

Cross-correlated

Non Coross-correlated

1-> 2 faster than 2 -> 1

Ref: R. Machén, T. Wohland / FEBS Letters 588 (2014) 3571-3584
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Statistical filter function

Relative photon detection probability

A(i), decay component contributed
by fluorophore A. (60% of all photons.)

50 100

Decay(i), decay curve of a mixture of A and B.
This histogram is always readily available in FLCS.

B(i), decay component contributed
by fluorophore B. (40% of all photons.)

150 200 250 300 350 400

Microscopic delay time (channel number, /)

Photons with channel numbers
in this range are more likely
emitted by A, rather than B
However, there is a considerable
probability of origin from B.

Photons with these channel numbers are

most likely emitted by B. As the channel number
increases, there is less and less probability

that such a photon was emitted by A, but this probability
never decreases to zero

Fig. 2: Pulsed excitation: Note that the vast majority of
photons has a very ambiguous origin. However, the relative
probability of origin changes during the decay and can be
determined for each single photon, looking up its channel
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Scattered light,
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00f
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Microscopic delay time (channel number, 1 )

Fig. 3: Example of statistical filter functions

Note that the filter value entering the calculation is
not an integer and can be even negative! However,
the sum of the two filter values is always exactly 1.
Applying the f.(i) filter during software correlation of
all photon records one obtains the ACF of com-
pound A. The same holds for f,(i) and compound
B.

T T T 20 T T T T T
Decay(i) from FLCS 15
E Filter function for
10 Atto655 emission j
o
]
g
. s 05 J
) i
00 Filter function for the _
remaining contributions
05 i
L | L 10 L L L L )
150 200 250 300 0 50 100 150 200 250 300
Channel number, i Channel number, i
40 - - -
A FLCS with a statistical filter
35 VW‘W for Atto655 emission yields
the correct particle number
30 BaSN of N=0.030
25 \ I
20

ACF

[ Classical FCS yields
an apparent particle

15 = number of N=0.094

10 (% |

5 \

0

107 10° 10 10 10 10°? 10" 10°

time /s

Fig. 4.: FLCS can be used to remove the influence of scattered light. The example shows results from measurements with Atto655.

Ref: PicoQuant Application Note, FLCS — Fluorescence Lifetime Correlation Spectroscopy
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Diffusion coefficient D given by
RT
6mNTNy

Universal gas constant R, the temperature T, the particle radius r, viscosity n, Avogadro
constant Na
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