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How to Power-Up the System
2o Oteff= A CH = Maestro= 740F 7| A XA 2| errorg &€ 5 AULCK
1. Maestro Imaging Module2| A2|X|7t THH U =X| =0l

2. dHe UH

o 7|
= =

d

3. Maestro o| M &= 7|11 initializationO| & [ 7tX| 1& A& 7|CtE

4. focus KnobO| HZAE|0|QS M, Lt = 0| 501%': | =2
RIR/UX| oM™, 3D Connexion Control panel & ZH&E 0 A

5. Maestro software2 Z ( LCTFQ| initialzing= 7|CIEE R ¢3)

6. Excitation Lamp HHE & 3X 5QF =2{ excitation lamp & Z .



Heated Specimen Chamber and Stage
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Controlling the chamber Environment

Maestro 2 software=2 O| &3} chamber 2 stagel| EIZll 2 & 2F min/max 2|
OO X &t
OTr=2 o 0O

1. Hardware>Edit Hardware Setting. Chamber Environment tab=
Mey,

2. Heater on check boxS 0|83} stage?} Chamber heater 7111

1 A O|lS
=2 T AMDO:

3. Target boxZ 0|83} 2 & M&t

=

4. In-Range limits= High and Low temperature warning light2 dgt.

O Zh=2 Bt 220 30 A5z dFEX| T, O =FH 2o Hol
oM = 22 Y22 2 = Us.



Control panel

 ——

INTERIOR
Lo d  ILLUNMINATION

V0 INAGWG SYSTEV

SYSTEM

STAGE
WAVELENGTH TEMPERATURE

630 nm

[ HAMBER
TEMPERATURE

EXOTATEN e 4

W |

> Interior IIIumination

O] HEZ Illumination= =™ st
O HEO| HAA 0'0”4 oo =0| A H.
Imagel} image cube2 &= 0] = O|=
= 111 Excitation Lamp= &
>EXC|tat|on Lamp

o] 2 excitation Lamp= &7
st ok 3X EOP '— L2110 Q0{0f lampZt 947”.
EXC|tat|on Iamp'.: 1I520|A 202 . =
stable S X|7| I Z20f H=tot AutE 27
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»>Shutter
imageg acquire & ZH|7} £|@ SHUTTER H{ES 52N shutter
= 0] A excitation light O] specimen chamber Qo2 & o17f71| =13

> Filter Wavelength Indicator
Image= acquire Sl= &¢t current f||ter wavelength2 HOF+= &
ot systemO| A|Zt2H If LCTF O| exercisingS St= =9 {022 2.

»>Status: system

system= X MEf=S E O Z. Power lightZ2 E95| system T X7t 7
HMeX 2 =olgh &= Q11 , Motion light 2 =AM 24 2 motor 2} filter
wheelO| ’._‘I:IIElA".:é,FEHO' Camera IlghtO| =Ml AL cameral| ALEfZ}

acquire S}7| 2ISiA =H| | U= AE[L.

»Status: Chamber Temperature
Chamber 2 £ HEA|S



Understanding
the Maestro work area

= A. Tool box

B. Control panels

C. Status Bar

D. Imaging Gallery

E. Thumbnails
imaging Data

Pages




Load Cube

See Cube

Zoom

Full Tmage

Pan

A. Tool Box

0| HHEZ 2 &l5I7{ L} File MenuQj| Al Open Cube =
EHSIO| Image Cube=

S O AO|
= = 1T M

’ls

A

L

O] HE S 22510 image LI multispectral dataset &

Ral
0)al
©Of
rir
N
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ol BES 22

Zooming= Al
image@tof|A{ O
( |.A|-__liEO|:O|

5l full image 2 E0t7t= 7|5

ru|o

0| BEZ 22

ot focusZl

= 2l5l0 image= zoom in/out St= 7| &



wE’ t 2 B QFO| mouse pointer2 SiAHE ZYO R FMatst=
E5E 7|%
B Ol HES S2I810], AFZE Q| pixel@ 2 spectral library2]
Lot sample spectral signal € @2 4= 9= J|5
e 0| HEZ ZE&I510, =2 3l pixel2 & spectral libraryQ|
Bl ROL sample spectral signal € 92 2= Q= J|s
2 O] HE & Z2!5l0], line pixel 22 spectral library2]
i sample spectral signal 2 =2 = U= 7|5
i) O] HE & Z2ls6}0, freehand drawing pixel© 2 spectral

Area RO library2| sample spectral signa

o oA 1



bt O] HES Z2I35}0] Co-localization tool boxS 2= sl 7|1
—OCAlEannn

B 0| EZ Z22/3}0f Display Control box 2 Zste 7|5

oT 0| BIES 22ot0] DyceS MHAIZ £ US



B. Control Panels

> Acquire>Brightfield Panel- brightfield2| images2t image cube=
control € &= U= panel

»Acquire>Fluorescence- fluorescence® images®?t image cube=S
control € &= U= panel

»Spectra Panel —spectra libraries® unmix cubes & BtE= panel

»Measure Panel - component image= % 1) measure o} 1)
measurement= adjust &

»Display Panel - display setting = change ot= Jl=s



C. Status Bar

> Hardware Status box- Camera®| status LIEfL|O{ == box
(“No Hardware"” “Ready”)

> Protocol Drop down box-oi X AFE |10 Q= ProtocolZ CI|AZ 20| =
box

» Cursor X/Y and Average signal boxes — Ot A 7 7[2X| 1 = EE°
coordinate location 1} signal level& C|AZ2{|0|dl|F== box

» Marco Drop down list and associated buttons —-Nuance 2| pre-recorded
macros X &tHistO| Al MEHSt=Ql= HE Macro=S =S Al HESEE Q2



D. Image Gallery

Live image, X|2 AtEE|11 Q= cube 2|10 unmixed composite,
component 2| image 52 C|AEd 0| o= &7t



E. Thumbnails and Image Data
pages

Shrink 2 Grow H{ =2 = 3 2tHO| AO|=F BB Z = UAS

»Thumbnails page-Z | 21 /= imageS<S Bt Q= H 0| X|

»Measurement page- measurement data= &

=
$0
rr
Kl
IS
Ral

»Log page - X| 27t X| i E action history & B 11 = L 0| X|
(LEZONE ZE5HY X[2AHL MEE = AUS)

»Cursor page -0t A7t 72X 1 /= 29| imageQ| pixelS
=0 Q= Io]X]|



F. Zooming In and Out

»To zoom in; q
Zoom =z & == O}AL} OpRAF scroll ™
OF2 A PointerZt magnifying glass @ MZtE|HA Zoom In0| &&=

‘|5

» To Zoom out; a
Full image: ~m= & ZE|517{L} O A E scroll 5FH
Zoom outO| &= 7=



G. Panning a Zoomed image

Zoom In@ 2 Qlot MHHQI ALZlS = = Bl& 4% panning & Sl &dt=
H2 imageZ 0|52 &+ A= 7ls

» To Pan a zoomed image;

Tharb et Lo | Oy

(oot b gdodn sl Coned

® OpP~S images ZI2A|H|ohe, O 20| 2 ESH =S =
=l510{, pop-up menu & Pans MEHSICE RISt= &2
W7Ex| ot2A2E 28 A Ols.

® Thumbnails page @0 /= zoom view rectangle 2 O|&

o2 2 22X [m; Shift Key2 =24 O A 2| wheel2
scrollinggt

oM EZE ZA Y [lf; Control KeyE &K O A 2| wheel 2
scrollinggt



G. Panning a Zoomed image

Zoom In@ 2 Qlot MHHQI ALZlS = = Bl& 4% panning & Sl &dt=
H2 imageZ 0|52 &+ A= 7ls

» To Pan a zoomed image;

Tharb et Lo | Oy

(oot b gdodn sl Coned

® OpP~S images ZI2A|H|ohe, O 20| 2 ESH =S =
=l510{, pop-up menu & Pans MEHSICE RISt= &2
W7Ex| ot2A2E 28 A Ols.

® Thumbnails page @0 /= zoom view rectangle 2 O|&

o2 2 22X [m; Shift Key2 =24 O A 2| wheel2
scrollinggt

oM EZE ZA Y [lf; Control KeyE &K O A 2| wheel 2
scrollinggt



Specifying Nuance Hardware
Settings

»Hardware >Edit Hardware Setting>Camera

® CCD Bit Depth -image per wavelength2 8-bit(256level)Lt
12-bit(4096level) £ captureet == UL}
12bit0| HCFEE 2| image= Y2 = /UX|GF
CHE 22| Microsoft Windows (non-scientific
imaging application) ¢f| M & 2| X| 9;; 2= Qe
@ Gain- CCD readout = modifies S} 7| [[H—.—Oﬂ Gain 2 image 9|
A der= % Low intensity image =& Galn Value=
=0} 0] 2} Brighter pixel 2 .
LESH exposure time0| S0 &
* High Gain2 signal noise= -‘=% T US*
Gain Value 1,2,2} 30| 7}%t suitable &t

®Flip Image- live image stream 1 acquired & image = 180%
3| ™O| Dtest



® Check Dark Current- camera background 2| noise 2 A ASt= 7|
0Z= 9| exposure time 2 cameraQ| light 0| 7}X|

oro o= =
LS = 7C:>|_I_E 7|T'__

® Check Dark Frame- camera background 2| noise 2 A|4tSt= 7|&

T

@ Frames to Average- signal-to-noise H| 2= =0] noise 2 Y&+ 7|&

®Fluorescence/Brightfield Autoexpose target % of dynamic range



Imaging the Cri Business card
with Qdat Spots

v'Acquiring an Image Cube
v'Unmixing the Image Cube



7.

Acquiring an Image cube

Live =5 2 &

Binning= 2X22} Region of Interest = full2 =3&. (default 4}) maximum
sample size(3.3"X4.4")S MEHS}O, busmess card imageZ} Er HO|A &t

Wavelength And Exposure2 590nm= MEHSH Autoexpose Mono HEZ
=251 live imagel| £A . AlAH=l exposure setting = Exposure(ms)
boxH A|E!.

external focus knob = Focus slide= AtE5t XM S OF=,

HoSICHH, 25 G0 H2e| /(X ZE v, CHA| 25 B

Qdotd| Mot excitation wavelength= 455nm@l 2 2, blue filter setZ O|
235k, F|Iter/WaveIength Selection group O A Blue(500:10:720) 1 EHSHH
Xrs™ o = Start, Step, end 40| Sl &.

Interior white light= Turn on Illumination check boxg X|$7{L} INTERIOR



8. Open Shutter check box= HA|gt.(blue light illumination &)

9. Wavelength and Exposure group0f|A{ AutoExposure Cube HHEZ Z &gt
10. Fluorescence Panel 0| A{ Acquire Cube HHEZ Z&!5}0], image= acquiredt
11. Image C} 2 XI% |, cube 7} displayE

12. Tool bar0j| Al save cube HE
2 MAQ 0|28 M3t save H
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Unmixing the Image Cube
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1. Cube window= maximize buttons= 2 &5l gtHZ 3 A B&.
2. Spectra Tab S MEHS!

3. Sample the Autofluorescence signal
a. color paletted 10HM| 2| Draw HEZ £ 2/5l3 autofluorescence 7}
Rle Roj| Mg 18,

AN - A

b. check EA|E S} O|E& "C10"0f| A "Paper”Z Hf&=.

4.Sample the 605nm fluorescence plus the paper signal using the Blue color
a. # 30X Draw HES 250 7td 2LEZF0| A= dot 20 M= .
b. CheckEA|E Sl O|FZ "C3"0| Al "Q605+Paper” £ HI&.

5. #4Z 90| L2MZ3 0|2 6}01 Qdat 565nm< spot g 7I% 2120 Q| X|3t dotO|H
O| &2 "Q565+ Paper"Z Hf&.



Calculatmg the Pure Spectra

Miaid Spacinam (e, st ns

QhkR+Paper

Scale FROfest  Emor Scaler
[ O

o S

1 = Fure o0 [ Fraa -j

[ Transfer Touibrary | [ chse |

1. Manual Compute Spectra HE & S El&t

2. Remove the autofluorescence from the 605nm
Qdot signal
a. Known Compute Spectrum 0| white
Paper color marketZ MEHSE
b. Mixed SpectrumOj| blue
"Q605+Paper” = MEHSL
C. Computed SpectrumOf| A{ Scaling
drop down box Oj| A “Scale to Max"& MEHdSH
d. mixed spectrum LItZAHO 2
computed spectrum2 W24 AM O 2 F A| =
e. ™=lst pure spectrum 7| S| =
Mz=lst FO| autofluorescence= HhjOfst.
Autofluorescene 2} pure fluorehore AFO|Qf| over
lapping region O| 7}7712| Of&t.
= Error scalar2 0|25} spectraZt A= 7t
A aligned & 5= UA <
IEI|-O|: 7|-77|'7-” XX Ol Ol_l-EEng 2, scale
unchecked &t



f. &k 7% of2f 20| Xt O|2%]0] “"C1" o] O|EE "Pure Q605"
2 HiE
g. Transfer to Library HHEZS Z &gt

=22 "HEAlO 2 Q656 nm signall| autofluorescence & remove &t

—_
L I —

. Manual Compute Spectra dialog boxg &5.



N =

Unmixing the Image

Paper, Q605,Q565 marker =0| MEHE|O{ Q= =0l

unmix HHES S &g

Software 7} At& 2 = pure fluorescence(Qdot)signals= A ASHY Af
28 image=0| LtEIEH.

protocolE XMZEStD A4S A|, File>save protocolS ¢t MZEHX| 2t
s g9
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Acquiring Spectral Images



Acquiring Images Using Saved
Saved Protocol

» To open a Protocol;
1. File >Open Protocol

2. BtQF CHE Protocol0| 2RO M, save O O &£ =9I,

-

3. choose Protocol dialog box0j| A &St= protocol & &l
Tip=My Computer 0| A protocol file( *.pro) 2 4 &

= A o
SEo0 €k US

4, OFX|2to 2 saved E| R} E exposuredt WavelengthQ|
setting@ £ protocol file 0| & &l



Viewing a Live Image Stream

Exposure time2} frame rate of live image = H2H40| QYUS
 Black image= exposure setting0| | Y2 M7= 214
« Solid red = exposure setting0| L F =20 7| = 24t

»To View a live Image;
1. Fluorescence acquire panel= H}X. Live Stream window =
sz BHotE
2. AutoExpose Mono HHEZ Z&I6}H X 2| wavelengtho|
x| ™5t exposure time S 2 Xtz H3}E.

3. Fine- tune the focus if necessary.



»To apply a live image overlay;
Quantitative 2171 22 A|, Live Image OverlayAt£5}0
Mo ®RUE image 2F ¢1Xl| specimena overlay Sl = gt
1. AFE S X} SF= image open

2. 02 A0 QEZHEZ 2 =510 Set As Image OverlayS
eyt

»To Freeze the live image;

Live HES 1-2X M ZE2I8}H CIA| Live HES SIS [0
NEX| frozen El.



Camera Binning, Zoom and
Region of Interest

B nining ard Region Of Interest

nirg M Sample Sz ROl Higher Binning2 exposure time 1} image size
’—ﬁ : o  =o] A OI%| O o Lp=
J (33" % 44" Max ¥ |F|_JII .j = =22 T )kal b resolution 2 Y&,

Default setting 2 2-pixel (2X2) binning O|LCt
»To set camera Binning

* binning= & X| &= 42( Maximum image resolution1} AfO|=),
1X1 binning optiona 41 EH

= L- "1

« 2X2 binning2 2X29| pixelZ ofLto| Al oAl
4X4 Binning2 4X49| pixel& ofLto| ZiM = BtHAl

»To Zoom in on the image

Maximum Sample Size= M

EH
O HHOoO A Ol O
EEM—I X—Ih_ T = % T NIKE

=050 Zoom Q| level S 22 MEHT]

=



»ROI( Region of Interest)
Full Frame, 2/3-frame,1/2frame EE= 1/3frame= &0 4242,
Predefined option Of| A{ A EH

ot
rlo
I
Q
s
®
Vv
(V)]
(O]
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C
(V)]
—
O
3
()
Q
3
(O]
R
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O



Specifying the Current
Wavelength and Exposure

Wavelength And Exposure box Of| A Wavelength(nm) 2} Exposure time(ms) =

M5 A 0| O
2HES = AZS

Wavelength And Exposure
VWavelength (nm): Exposure (ms):
570 I3 63

w

£
X

Range

400
I Acousiion Wavelength

Current Filter Range

‘ Autoexpose Mano ‘ ‘ Autoexpose Cube

»Adjusting the Current Wavelength

v' To manually set the current wavelength

AN
Q
)

r € drag 50 &/5}= wavelength 0

ot 8 wavelength text bar0f 27| X

AHLFInm EFR|) EE= bar(| M3l vaIue(lOnm
_|

o= T ADO



» Adjusting the Exposure Time(Autoexpose)
“To autoexpose at the current wavelength

Autoexpose Mono HE S Z&I6lH XX O Z F|H 9
exposure time= A|4HE| 0] Exposure text box0f| LIEFL

“To autoexpose a cube
1. Image cubeZ S}7| T, Autoexpose Cube HHEZS Z&E!
2. Multiple filter featureE AFESIAQUSA|, A|AHIO
AOtS fjlter set= L 2{=. 1 filter set= installEt.

3. NuanceXtX|0f| A{ image cubelf &5t2 exposure time=
H A5 Exposure Text box0f EA|EHO|IY, Use Custom
Wavelengths and Exposure O N3 HA|7} =l



“+To manually enter an Exposure Time

®Exposure value= Exposure box0f &1 type S} L}
strollers& AFESI0 & -&. Exposure setting HHLHA], live
imageo| ¥7|9| BistS 2 4 I3

® multiple filter feature2 AFEA|, 2t2to| ZE{ 9| exposure
timeg CtE2A 38 = U=

% To use custom wavelengths and exposures

o

® Custom Wavelengths and Exposure & 28510 A5t

[ok



Specifying Custom Wavelength
and Exposure settings

»To specify custom collection settings;
1. Hardware>Edit Hardware SettingS 3} 7{L} control key+H&
0| 235}0{, Edit Protocol dialog box= open &t

2. fluorescence Custom tap = Z&lgt

=

Mok

3. Wavelength/Exposure tableO| S0 Q= settinge 2 M=t E

— 3

4. 0| setting 2 HIF2}H, Start/End Wavelengths>Fill wavelengths
box>Step interval2 AI3510] 2/8l= wavelength 2 3 A|Z

5. Fill Exposure box 0 exposure time= dgt

6. Wavelength/Exposure box £ =02}, individual setting & HX!gt
7. OK & 2 &lot = dialog box= &

= [C O

8.Brightfield panel O|L} fluorescence panel0fA{ Use Custom
Wavelength and Exposure = MEHSL



»>To save custom collection settings as a table to load again later

1.Custom collection = setting ot _,_, save HEZ = &=lotC},
Choose custom Table dialog box = opengt

J
oot

2. Directory@} filename 2 H3}1 saves 2

»To load a wavelength and exposure table

1.Brightfield Custom =2 Fluorescence Custom tab0j A

load HEZ Z&lat

2. loadstd H 2 EZ0 tableZ 2|X|5t = Open 2 &g
Wavelength/Exposure tableO| LI 2™ C}A| OK & 2&lgt



Making a Filter/Wavelength
Selection

Fifzr ,ZWarvelengt Seection
Start Shep Erd karros
[ = [
oo o 1w 720 & O
Blu= (SO0 : 10 @ 720% i v|: Hige 500 : 10 @ 200
Desp Fed 700 ; 10 3500

Gresn [(5a0 0 10 7500
MIR (F40 ;10 ;29507
ICE ¢Fe0 s 10 : 950
Drangs (G40 10 0 8200
Fead (670 : 10 @ 9007
white (S00 0 10 @ 2000
vellow 630 @ 10 @ a0}

Maestro+= full complement of excitationid} emission filterE 7tX| 11 A S.



Using Predefined Filter Settings
»>To Select a predefined filter set

Drop down box O|A SM& MEHSH

Maestro Filter Setting Hame Excitation Filter {Range) Emission Filter Acquisition Settings®
White Meutral attienuator Transparent glass filier 500 to 800 in 10 nm steps
455 nm (435 to 480 nm) 480 nm longpass A00 to 73D in 10 nm sieps
Green 523 nm (503 to S4B nm) G680 nrm longpass &60 to 750 in 10 nm steps
Tellow 5295 nm (578 to 821 nm) B35 nrn longpass 530 to 300 in 10 nm steps
Jrange 605 nm (588 to 831 mm) 843 nm longpass 640 to 320 in 10 nm steps

881 nm (641 to 886 nm) 700 nm kengpass T00 to 850 in 10 nm sieps

704 nm {684 to 728 nm) 745 nm kongpass T40 to 850 in 10 nm sieps
735 nm {700 to 770 nm) T80 nm kongpass TAD to 850 in 10 nm sieps

" The ending wavelength can always e made longer if there is fluorescence beyond the suggested end point.

Changing Wavelength Settings
#I St filter setting0| Q1224 %, Stat, step, and End gf2 =



Acquisition Setup Using Multiple
Filters

Multi Filter Support 7| a2 MZ CHE eXC|tat|on/em|55|on filter set=

A8 SN Fluorescence imaging = acquirestA| si&
Yexposure time2 220 BE/of 20/ HfEF+ QIX/BE ROL Binning, bit depth 12/
depth g2 Z'0f0F 81"
% To configure multiple filter sets
1. Multi Filter Supportdj A< Add HHEZ 2 =!. Add Filter
dialog bow0{| filter set to add2 MEiSIE OKHEZ 2 &€

Mok

F-

Mult Fifter Soppart

[=IMulti Aoy, | mod |
B : Orange (G40 ;2200 il =
orenge [ Remare |

1 Oranoe (640 2

M 22 1 0|49 F|Iterg M8 Al- Add HE CHA|
2151 filter setting & add &t
*To remove filter setting- removeo}_._ M2 setting 2 MEASH
=, remove HES Z2Igt XA} 5MO 2 HHOFQ = filter set 9]
=M} R = EEP*.
 Multi acquisition list0j| A| StL}Q| filter setting BH2 A1 4]
AR, Bt filter setting MEH 3t =, Multi Acq. BoxQ Xﬂ

o
= OT

— =
3 HA 581?:*.'



3. Ct20f CtA| AFR & A, O] protocol X &St

o o
= =
4. ZH|7} =l 3, Multi Acq. Box 0 H|32& Sl

»Maintaining Compatible Exposure Time Ratio

W oot s T A Multiple filter?t Spectral library= Multi-filter cube 2 2
Incompatible Exposur Times 2H AR E [, filter set, spectral libraryQ} exposure
time 72| consistent 3t ratio2 X|7{X Ofgh. SHX| &=

The ratin bebwean the sxpomne bmes forthe fke ss 1 2 AA (@) |. |-2 A O | 2
usial ba acouira the cuman spectral brary s the eurent Ratlo = = zé_l_l erroneous reSUlt 7 L =2 T MO
image cube am diferenl. Uning the cument spectral lbrany
with Eha umant image cba can lead b SORROLE
resalts. Ple=se aqust the exprsure time 50 the: mio of
the expasine imes e the aams for each fiar e [orus
a differan! speciral Ebrany)

[ 720y | B 55000

Libeary Specirum -
Expiiara {ms) o
Cubs Acquisifion
Exposars {me) n B3
Ratie |10 |12

] G it s hka i agaar.




»Saving Many Filter Protocols in one Maestro Protocol
Multi Filter Support feature 2 O| &5}, 2] 7} 2| filter
protocol=2& S}Lt2| protocol 2 JHIFC* =~ Ol 2

»Taking a Reference Image for Flat Fielding
Flat Fielding2 ELC} 2 Mono image®} fluorescence 2| image
cubez ¥ = = Y= softwareql. Fluorescence imageO A Flat F|eld|ng

= AFE9HX| ?§—§ |, image ©| HZZO0| CHE B2 H|3l =57 H &
o 7|2 o A Ol
L A= =2 I AN

1. Flat Field Check box= MEH-Acquire Ref. Image2
ki §F5§}EI 1 Acquire Mono 2t Acquire
[£1Fat Field Cube & H|=tM3l=l

|"W“"E'§;;"" Image 2. Plastic fluorescent slide2
e isference mecel| - SpECIiMEN S 2 W A| S
3. Acquire Ref. Image HES Z&lsh
4.Reference imagea B2 F, specimen= |2l Xi2|=2
o| k| &t




Acquiring a Mono Image
(Snapshot)

Acquire Mono HHEZ Z&El

|f04, XY 2| live image 2| Snapshot & & &,
(0] 7|52 single pictur &}

2. Image cube2 ®3|X| US)

(©)
fo
40 O}

Acquiring a Fluorescence Image
Cube
1. Autoexpose Cube= gt

2. Wavelength 2} exposure settingO| A 35IH, Acquire Cubes &t



Acquiring Low-Light Images

Taking a Low-light Image

|_:|—| IZIO |:|-|_|:|_

1. stage0f specimen2 @1 2= =

2. Acquire>Low Light panel. Excitation lightg &. SystemO| XA
O 2 shutter2 T Low Light filter set 2 2 H}&.

3. interior illumination(white) lightZ 0| &35} live imagel|

autoexposes = 2t.(live image’t HO|X|AZ24H L2, liveHEZ S 23

4. blnnlng, Max Sample Size, ROIZ Hgt.
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5. Chamber 22 &1 Acquire Image HHEZ Z2lg.
Low light Image(lower left)
Low light Pose(second from left)
‘Low light Composite( upper right)



Quantifying Low-Light Images

-2

oot Toees  Twgw 00 = Orversbr (03 —~ ]

1. Measure Panel 2 H31 11 Low Light Image window= 3 A&
2. Auto Calculate ThresholdO|L} A& RIOS Mot 2.
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Enhancmg Low-Light Images

TR G Mwiea V0L MROM G0N L9

Gyt Bbmig 2l

e (rped)

1. Imagea 3 A ¢t 2, Display Control HHEZ Z &gt

2|
2. contrast@} Brightness& XA 2lSt= imagel| & Z Ot



Saving Low-Light Images

»Saving the Composite
File>Save Composite

»Saving Images as Unscaled DATA
File>Save All Images(As unscaled Data)



Assigning Sample IDs and Notes

»>To Assign a Sample ID to an Image Cube
Sample ID text boxS AFE3}0 cube O IDS B0 = HH,
Cube ID= Measurement Page Of2|Z0f HA|E.

v To save Notes with an Image Cube
Notes text box2 0| £3}0, cube 0 noteS Tt



Acquiring Timed Sequences of
Image Cubes

5= Timed acquisition intervalg H&+US
1. Tools>Acquire Time Sequence- Acquire Time Sequence dialog
box = open &t.

dcouare Time Sequence B 2 _OIEI-CI)-l-E Ala% XO-I%F_ |% %
Colzchion Parsmaters O'I 605; XC-)I_(S_'-E 155 %Ol_l- &
— - cube S 1 45% Z0f CH3
" cube = HA =
Save Optians
DiPRCIOFNE o /Melosacshro Donta, Tzsgas) S a0 uan cas 3 number Of Cube% IC-)i_éléll-
Bsa Hame: s
o = -+
J-:w.llrc':l.l:ull =L B 4 Browse H'l%g = éIOHA-I X-Iél-
St DI XMBH
= O L= OO

5. 2= cube=Z X%t-base filename= 2.



Time Sequence Progress | 6 AchIre CUbeS H'l I_% %él-é-l'o:l
e To st B 21 ) acquisition sequence= A&t
[N |

Pemaining time ¢ D500: 25 | 7 X"%X__!EE 7_I|. | CUbeol x_l%} |

. ™ Times SEfUEnCes & "D E
8. Acquisition sequenceS O [%. it pen Fanries Dok fieb

XI=, cubes & destination ----- v| (e

A Name = Sz= T

directory| X[t =, Nuance 01| :m Sa7NE M
T || e 2007-0d-12_16_31_38.m3 16,876 KB 1M
W g

>
—




Saving Images and Image Cubes

»To save an Image Cube

1. Save cube HEZ = &l5}HL}, Select File>Save Cube

= a
A2 310] image 2 X ZtEt. Cube dialog boxS MEHS}0], opendt.
2 KA Aste RAZ RS

3. Save as type box0j|A| cube typeS 1 == HiH
=Cri image cube@ 2 XZt& Al- “Image Cubes’S 1 EH
»Zipped file 2 X &2 Al- “Image Cubes(with lossless
Compression)”= M EH
=Series of TIFF image2 X %&t A|-"TIFF Cubes”2 M EH

[ot

4. file name= ™Mot save HEZS S&lah



>To save images;
1. File> Save Image 2 MEHSH = Save Options MEHSH

-

=Save(As Displayed)

=Save All( As Displayed)

=Save image(As Un-scaled Data)
=Save image(As Un-scaled Data)

2. dialog box2 0| M3e 27t2 A2,

-—

3. fileH 2 XSl save HHES St



»Saving Image Cubes Automatically
To specify automatic save options;

1. Hardware>Edit Hardware SettingsOfA{ Autosave tab=

=Lk
2. Autosave Image Cubes option = MEiSH

3. Browse HHE S 22510 E%d3t default directory

(o
o
ot

4. Base Name field 0] base name = type &.
5. Auto-naming optionsOj Aq| naming option 2 &t

6. Ok HHEZ Z2/3l = dialog box 2 EH2.

-
.



Viewing Cube Information

Cube lafo

Cubé nfo
Cube window 0| A image o| Q
Watth [Flss) | B %‘J—?T_% %Elofo:l cube Info = =
Height [Pl | 520 AI_-| E_II-IEI'%I-
Flaras FE]
Bamgh
[ommeii

Tirvwwinmp | 2008-JareZ2 11 071.26. THRES
mmpteel | 095002
FRop |4
Siage Haighl

1
Caman Gan |1
Cmerm Ol | B

WT':I:I# 50 Mo (B0 |5m L LI [ fm (& do (po B0 (B0 (B

EE":?:I p e TR P R e e e | el TR O B R e e R e D e e e T e e R e TR

3 ¥




Extracting an Image Plane
from a Cube

»>CubeOj| A AFRE|QIC ZHZHo| wavelength imageS Q| & 4= Q)

L L
=715

1. cube windowOf|A| 2 =% & &5}, e
Extract Channel & MEHSGH

2.45t= ChannelE £2I51H, MEHE

-7 L—- 1

wavelength®| monochrome image=

H A 0O|lOS
=2 T Ai::-

diEEEEﬁﬁSEEEEEi%ﬂEEEEE



Unmixing Spectral Images

»Opening a Spectral Library

»Opening an Image Cube

»Computing and Unmixing Spectra Automatically
»Computing and Unmixing Spectra Manually
»Saving An Unmixed Result Set

»Working With A Saved Result sets
»Checking Your Spectral Library
»Subtracting Spectra from a Cube

»Using Line Profiles to Analyze Signals

» Comparing Multiple Images

»Processing a Batch of Cubes



Opening a Spectral Library

» To Open a Spectral Library
1. File>Open Spectral library. Library2| filename 1} location=
M3t = openg 23
oAl libraryZt B0 /[U=E R, X|g &St libraryZt S &
LIE libraryZt SO UASHE S, Import Spectra From Library
dialog boxZ &2l

2.color paletteO] MZ &2l spectras HA|E.

Tf;“ "My Computer0f| M library(*.csl)file & E22 50 L4+ U2,



Opening an Image Cube

1. Load Cube HHE & Z&l5}7{L}, File>Open Cube.

2. Choose cube dialog box0j| Al image cubeZ X &KX &3

(@] =
Crie| format(.im3) image cubeL = & A2, filex
Cle =ast

« TIFF Image cubeZ & AL, imagel| folder & E A
TIFF image2 =53

3. Image gallery0f cubeZ} openz!.



Computing and Unmixing
Spectra Automatically

»To compute Spectra using real component analysis:
1. cube= €L} acquiregt. Spectra tab = MEISID real component
analysis[RCAIHE = £ &
2. RCA dialog box @ &gt

3. RCAQ| computation image ELC} X

o

—
Area HHES 28 OIRAE 0|R5P01 A2 2| region % g
Clear Area I:I'I ES OIR*F% CI2 user £0| MEHS} areaQ| clear &t
T US
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SN SO0 M
I DTN OF W0Ze Yo Ry

i 1]

Ok an lI\w
Oncx for Sgeel “Twos for Sachkgraend
~ORCK S0 T 8T

5. Find Component Images HHEZ 2&lgt.

6. UnmixingQj| AFE =,

“Signal”- single &l

7. Find Spectra HHEZ 2 &lgt.

component images= MEHSE

"background”-double 2 &




8. Computed spectra= Gaussian curve?2} H|==ot BAO Z &M=l Weak
signal & 4%, baseline offset0| & = Qo O =, Fit Offset S MEHSI
Find Spectra H{E= LA g—él%h

9. Spectrum®| O|Z0|L} color 52| computed Spectra O Al HtE+RU S

10. Transfer to Library 2 & &/5}0{, Spectrag main spectral library2 &
2|

11. RCA dialog boxZ close &t

12. UnmixZ St 42 Spectrag 20lotZ, unmix HES S22
Transfer to library, Unmix and close & HHEZ 2 &!6}H,
Ol 7ts22 ot A = U2,

13. O| sperctral libraryE CtA| A0 A2 AL, savedt



Computing and Unmixing
Spectra Manually

» Sampling Spectra from a Cube
v'To sample Spectra
1. Open S}7L} acquire cube= S|4, Spectra

Mame Calor

1 |Background |E|Ia|:|-:

2 \a0sam qdat

|Red

% &55am qdat

4

[ ]

g

5

B Maperta

ai;

2 Brown

B Fink

g Black

i

10 White

-
1o W
Geen [N~

L+ Lo g4 Lo po |

SelectDraw

*
= M

Restore Defaults ” Clear &l ” Delete...

j
)
)
)
j
]
j
I

2.

3.

e

tabg =43t

Draw HHEZ Sampled Spectrum 2 &Sl=
=0 /KXot = S=g

cube = o}11
23 O~ BHES 5O
A check-mark 7} LS.
CIE B3O 2 ROIZ MEHGHD
default line sampling tool 2 A
212+ o| spectrum O name =
&l spectrume| MAS HE A|,color
menu Of| A ™zt



v'To hide a signal (e.g., background) in an unmixed image
Unmix Zl signal & &X| = 222 black@ £ HtE

v'To clear the spectral library

Clear All HEZ Z&lg. Library?| spectra 2f spectral curveg 25
clear o}A| =l

v'To restore default or saved colors

Restore Defaults HE =S S Elst

v'To add notes to the current spectral library

Notes Box0j| Of| 22t Spectral libraryZ} X &M = EQf 24 HEHE



»Manually Computing Spectra

1.Cube & open S}AHL} acquirest
Spectra tab = MEiTH

2.Spectra Library= build S} L}
lording ¢+ &, Manual Compute
Spectra HES 22l

3.Known Spectrum Z1&0{|A Known
Spectrum & MEH(autofluorescence).
multi known spectra 2 control key=
=2 A, MdEigt

4. Mixed Spectrum 150 Al Known

Ss Mef

spectrall CtZ spectrum=32

5. computed SpectrumO| 3}H 2of
ot M= ®HAIE.

Manual Compute Spactra

Encessn Specirm (8.3, sutaflscresnancs )

1.0
0.8
0.8
0.4
0.2

Y I R SR S

Mad Spactrum (g.g. autoflorescenca plus labed)

Loimputed Specinam

TN,

Fit Adpstmant
Scale  Fit Offsat Error Scaler

O —l]

Transfer To
Spactrum Mumbar

El 3

Color

Blue -

Trangfer To Lbrary | | Close |

Mame




6. "Fine Tune"0| € R S}™H Scale function= A&t
7. 0|2 row, MAS M3} Transfer to Library HES 28/t
8. 0| EHH2 C}2 mixed spectradf & X%t

9. Cube Z unmix & F=H| 7} | S ™ dialog box & 2F11, Spectra
tabO| A Unmix HEZS S &lsth

10. new spectral library2 X &t



» Error Scaling When Manually Computing
Spectra

M35t spectrum & ¥ 7| Q8 A= mixed
spectrumQj| Al H 9| autofluorescence 7t XtZt k|
O OF &t. Nuance?Q| software= autofluorescence=
XS0 2 KEZA|Z.

1. Computed Spectrum group = "Scale To
Max"2 scaling drop box O A AEHSE- JHEF £ 2
spectra representations =

ol
T AADO-

2. Mixed spectrumd} computed spectrum Z§Zf

o| MAto 2 LIEIY. M MO 2 autofluorescence?|
F20| ®A|E.

3. Scallng box 0| |3 E St Error Scaler& 2
EZOZ increasinge StHA (B Zo=2 ZO0|H
A1) Knownl} mixed spectral| AX|X|= 20| 7t%t
xte QX2 Mey

1]

| SH
:.

4. Transfer to Library HHES 2

]

5. Library0f| add?7t L}z, X Etgt

o O

Manual Computa Spactra

Enowsm Spectrm (e,
|
i
0.
o
[V

Mad Spactrum (g.g. a

I

Computed Spedona

Ht

Scele  Fit Offzat Error Scalar
B O ]
Transfer To
M
Spactrum Mumbar A .
3w o3 Ele -
Tr-:nsferTEthlrur'.rH dose |

o

B I R T R R

At mant

autaflcrpsoance )

8
il
2
F

utoflonesoEnca phus labed)

F & P P F P

Sealing | Scale To Mex ."'I-.‘J":\ _j




44— Intensity —w»

> Using Fit Offset

Weak signalsO| baseline offset & A%, &St= unmix results
7t Lt Q- Z-Manual compute Spectra dialog box O A| Fit Offseta M
EHSIO] unmix result2 2FAHA|Zl. Computed spectra simple Gaussian
graph®{ Ofat. Spectrum@| H 0|5 2|10 MAS MEISHS Transfer
to Library HEZ Z&lgt

»Changing the spectral Graph Scale

sealing | Normalized [/ J"-':\ v

1. Scaling drop box 0| Al M S MEHSL

i normalized . /){\ “Normalized” “Scale to Max" or
0 / EcaIETul'ﬂdxMEf‘:{'\_ “Un-normalized”
Hormalized ' [)
- Un-Normalized A LAE 22XI0|H White Curvel| Hal=
A Ol
T AN DO

2.0
“E | aHae
0.2

0" : -

& & & & &

4 Wavelength ———p



Saving An Unmixed Result Set

> To save the Current Unmixed result set
1. File>Save Result Set

2. Choose Results set dialog box2 open 2.

3. 22 0|52 dot1 Save HHEZ . (umx) file
2 NZ&HE.



Working With Saved Result Sets

»>To open a result set
1.File>Open Result set. Choose result set dialog box 0f A
“result_set.umx”“fileE opengt.

2.Unmixed Image”} image gallery0f open Z.

3.0reF XI5 2 & cubeO| load &|X| &= A|, Import the cube
into the result set & 0|3} openg.

»To import a cube into a result set
1. RGB image 0| A OpRAQ| @ 2%2 S 2I5}0{, import Cube 2

M EHSH
=

2.Choose Cube dialog boxZ open gt

rot

=2
= -

Ul

3. import S} &2 cubexz MEHTES open



Checking Your Spectral Library

> Viewing Error Images
AN AFE L2 Q&= libraryQ| spectra & ELHE cubel| spectral signal
unmix@t. Signald oA AIEE|X| &2 component?| imagesZ X522 N
St CubeS CHA| OHE D A& [ AFRSHY| {8 Error image= 2= signal 9
o

Unmixing o=, Tool>Show Error Images= St™H &= 72| image 7} L}
Et=H(Error Cube®t Error Magnitude). Error cube2 spectral variation2| error=
ZFX|22 Q30, Error magnitude= error energy= 7HX| 11 I F. 0| image &2
bright signalO| Ol “ Background noise = 7}X|11 QL 0{0F &t



Subtracting Spectra from a Cube

1. Tool>Baseline Subtract Baseline Subtract

Spectrum To Subtract

1.0
0.5 ' /‘-"\
0.5 . ' {
04 : | -
o0

3. W0 &2 spectrag MEISHD, £ & & & 8
Subtract from Current Cube HHEZ Z=lgh

2. Dialog box Of X} 2| spectral libraryQ]
spectra displayE!.

= | R
=

Subtradk from
Current Cube
[
Bl

‘C‘Ins&‘

4. Cube 9| filename “_subt"@ = Hi&



Using Line Profiles to Analyze

Signals

»To use the Line Profiles tool
1. monochrome image2 Image Galley O A @ &gt

w

«0

3 e

NHPESEPEF P

twire s fad 2] G m
2 e W W
Sarpe ] e -;l ﬁ
o o B

on [ R

= J ﬁ

e CJ LY

R

(o) ceam

2. Tools>Line Profiles Line Profiles dialog box & 2 Zgt.
dwpaus &

O s Tore ey, 7

- |

|

»107tX| MAtO 2 107}X| profile linesg 124 Q
=Spectral Graph01| profile lineQ| AHALQ|| [t} LIEFLL

=“Normalized "or “Scale to Max"& HIZ £ 9l

H=- IJIO

]

» Clear All HHEZ 2&I5IH, B = M} spectral GraphZt
clear =
3. Draw M| HES = 0|&5tY &=

Sesto] opea
=
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Line Profiles drawn on component images

»Working with Line Profiles

line profile2 12l &, copy, clone, move and delete lineS O A9|
=% 223 AIR3}0] F49US.
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Comparing Multiple Images
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»To compare multiple Images

1. Thumbnails list0ff unmix cube=& open &t
2. Tools>Compare Images- Compare Images dialog box.

3. Image GalleryLt Thumbnails list 0| A{ grayscale component
image & drag 5} &4.

4. 16 images//tX| H| 1 7t&. Grid Dimensions group= 0| &.

5. B & images=2| scaled= 7% Bt 24 2 H display E.
*HZ O[O = = AR, AF M ?l A2 autofluorescence O] H A
Pg 2F2 signal @l 786 countsO| Display key Off HEA|=!.
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»To modify Display settings
-Dlsplay Mapping = O|25}0,2 = imagel| brightness?} contrast

shAO) ZHY & 9US

*Color Map drop down box & 0| &3} pseudo colorZ change&
== Q5. Saturation MaskZ saturated pixel 2 ZHT = /US.

»To zoom and pan images
D[220 Q2% HES 22/510] zoomoO|Lt pan & HeiE

Zoom To Full Image HHES S &/50] & 22| Full Image 2 =0&

A Ol ©
T A DO

»>To save displayed images
Save Image As Displayed- Choose RGB file( TIF L} JPG format) ©
2 Mgd
*Copy Whole Image To Clipboard-7 | Image= clipboardZ copy
oo CHE Z 20 paste .
«Copy Displayed Image To Clipboard- $1Xjj 2 0|= imageZ copy
oto] CHE Z2 -0 paste &



Batch Data Processing

&
Name Color Select Meamure Subtract
t #ta0 we ll:lE2 ®
2 470 [creen -; M @
3 750 "i.lu_.; g @
4 i = M
3 | .;
] [ | hd
7 I | B
8 » | K1
9 : . .;
e

[ Apply Bacciing Suttraction [¥] Corwert to CO - Lkies gaectrum 10

Manzsrament Optians

O Mo Neagsramarts (Unmix ony)
O auto Threshold

© Mansdl Threshold

O Use Precililsted Regms
Theeshald: 128 -

Nb, Connected Frosls: | -

GClobal Madaure FI6:  papmyremerts bt Bromse..

Co-ozakzsmon Opoons

EMeasire Co-locakzation

Lond settings compatibic to the kaded spectral Library
Sattings Fie: | Triplened Alesafluor mouze Load... I

Moasur Fia: fﬁw;mfborﬂi Browse... |

Save Options

File Suffic #ISI5EE
o Files:

[ Urmboed results sts

[ companent mages
[¥] co-hcalzation mages

[ o | [_ches ]

Selected Cubes:
Triplesed Alesaflior mouse_001 (im3)
Tripked Alafhsor mousa_002 (im3)
Triphisad Akaflor mousa_003 (im3)
Triphased Akaflor mousa_004 (im3)
Triphued Akafuor mousa_005 (im3)

Find
Candidate Cubac

Cear
Candidate Cubas

Toar
Salected Qubis

1. Tool>Batch . Batch Data Processing dialog box = opengt.




2. 0|0] Spectral library7} @0{ A =42, color library £ display E.
Lord HES SE&|510], =& spectrag open & = US.

3. Select column 0| check box & AF2350 spectraS unmixing&t.
Batching & St= &2t UnmixEl component image= measure column
0| check box‘ED AE3SI0 measure & &~ 9/ .

4. Apply Baseline Subtraction check box= = =l510{ Baseline
Subtraction feature S Al2at=QU S

5. Convert to OD box X|35IH &= cube 2 Optical Density=2 Hi&.

6. Measurement Options
*No Measurement(unmixed only)-MEH =] cube BF unmixzl
*Auto Threshold- 0] SM& AMEISES Min. Connected Pixels
parameter?} M0O{ = S}LEO|4AH9| image component HEt .
« Manual Threshold- 0] 2M& MENSIH, Threshold 2F Min.
Connected Pixels = ™Adl{ofet. 2|10 MO = SfLIO|AL9|
image component = Hat.
*Use Recalculated Regions —unmix=l A1010|| AFEStD AL
Regions(.roi) file 2 measurement(.Txt) fileg A&t



7. Co-localization detection= ot 4/ =M, Measurement Co-localizationsS A

—
EH'C'SI-

a. Loa Z2l5l0 co-localization settings(.col) It = 2 & o
b. I\/Ieasure f|| = A=

8. Save optionOj A I YT} MUZE, XELIX 2 Het,

+ File Suffic- Y Fo| suffixg ZS5US.

= Save file
v Unmixed result sets 2 result set( .umx) file2 X ZH=
v" Component images 2 e date file(tif) £ =2 X & E

v' Co-localization2 7_,F7_,F9| cube (Jpg)2 A Zt=l

9. Run Batch HHEZ Z&/¢

=



Quantifying Results

»Measuring Regions

»Ignoring Smaller Regions

»Adjusting Region Transparency and Color
»Understanding Region Measurements



Measuring Regions

»Finding Regions Automatically using Threshold Segmentation
1. measured component image= MEHSE,

2.Threshold Segmentation0f|A] Auto Calculate Threshold

|:|-|EQ 2|5t
= = 10-

3.Specified threshold Of2lf Intensity value= S A|E.
T+OF0]| auto calculated threshold level9| Z1}7 QHEAH
Xl & &% Threshold Level 0 22 values CHRE.

Threshold Ssagpmerrtation
Threshold Lewvel
| 300 -

b

i 1. 19 00k

|_ Auto Caloulate Threshold J

Transparency Transparency Color

. -0




".‘.e. . .I ny

©

l Shnnk _l_ Grow—]

Thumbnais Measurements | og Cursor

Salected ROI Number Awg Signal Major Axis Minor Axk X Location Y Location Total Ssgmal | Total Signal/Exp (ms)  Max Signal  Arsa (Poeaks) | Area (mam ™ 2)
E’] 1 3578 51.7% 51.66 315.92 173.16 177618.47 1937.95 18936 207300 56.26
2 3633 47.51 40.50 442.79 1357495 C2090.65 7.4 I792 170800 446.30

< »

4. Measurement regionO| L2 &AL} L{E BfO ™ Threshold Level 2
Minimum Connected pixels valueg =g gat

oz

5. Transparency region 1t AM= X™/H=E = JUS.



»Manually Drawing and Modifying Regions

v To draw a region
1.Measure panelOjA{ Draw HEZS Z =gt
2.Draw tool shape MEHSIT|- OFRLAOM REZE SEIS }71 Lt
ToolbarQj| A| pop-up menuOf|A{| rectangle- ellipse-line-
area-ROI & MEHTH
3.0 A EOIHE 0|83 MEZR regiong drawgt
4.2t2t9| region = ROI H & 7tX| A E|H, measurement
page 0 list E




v To Erase part of a region
1. Erase HEZ S&lah
2. Erase tool shape & MEHSH OFRAN A QEZS ZEI5IAHL}
ToolbarQj| A| pop-up menu0j| A rectangle- ellipse-line- or area-ROI
S Mgk

3. 02 A ZOIEE 0|830f pixel & K|t

v" To clear all regions
Clear HE S Z2I3l™ 2 E measurement region0| X| %!

v" To move or delete a region
move 2 delete 6} Al HEQA OIRAQ| QEZ 2S5l

pop-up menu | A AMEHTH



»Cloning Regions

0| 7|5€ HtE control region1} fluorephore region?| image 2 H

1. QEXE = 2l5l0 Clone region & MEiTE
2. ¥St= E2 9 Z clone regiong & 4.

ODat mouse with control q-cot signal  {Campanent)

Ivport Spactra

Load Measrement Regors
Save Measurenant Regons

Copy Measursment Regons To Cipbosrd

Move Regon [‘-s

Delete Region

Se1 bs Uve Image Overlay

feap Open



» Dragging a Copy of a Region to Another Image
copy=l region & image O A CtE imageE £Z = U= 7|s.

v'To drag a region to another image
1. copy St Xt St= region = 2Elgt 0t
holding ot Xlj, new image = drag g.

2. O A HEZ release 2.

AHES

-IO

» Copying all Regions to the Clipboard
1. OIfA9| @EXE = ZE/510{, Copy Measurement Regions to
Clipboard= MEHSL,
2. paste ot 11 ¢ 2 R E20|A OIRAQ QER
Measurement regions From Clipboard = :
3. 2= measurement regionsO| 31X} 2| imageZ paste =l



» Saving and Loading Regions
measurement region S M&StH, &2 CtE imagel| load & 4=
US
v To save a region
1. OFRAQ| QE
A

=150 (image 2t0j| A]), Save Measurement
Regions = MEHS

2. choose Measurement Regions dialog box0f|A{ name= © 11
Save HES SHY

»>To load a region to an image
o 492

1.0 A0 QEZZ 22510 ( image Q0 A ), Load Measurement
Regions = MEHSH

2. X—I’”EIO*E‘I 2| X0 loading &!. 213
Region 2 MEUSIY &

=510 Move

NG
O o
Ho
| >
1o
[0
M
1
fujo
Ml



»Obtaining Accurate Measurement Data

Nuance software= binning 0f] MEiZ|O{Q= Z+Zf9]
o

region areags pixel I} mm=Z Measure panel0f| AAtgr=

Millimeters Par Piel

Binning: mm/ Pixel:

[+ o.0823719

v'To Change the binning
binning drop boxOf| A HE{ Mg



Ignoring Smaller Regions

Measure panel 0f = Measure objects 1 &= pixel O [Li2fA]
region@| size 7} 75l &l. Min. Connected pixels 2Ct 2 2&0F 1124 &,

Min. Connected Pixels | 10a [=

Measure Dhjects
[~ Drave Region Labels

»Hiding Region Labels
Draw region label2 Z2I03 £ labelo] S 2= 2™ = UZ



Adjusting Region Transparency
and Color

Threshold Segmentation
Threshald Lewel
| 300 ~

w

1. 1%= 4003

l Auto Caloulate Threshold J

Transparency Transparency Calor

[Red T

1. Measure panel0|| A Transparency slider= image %0 = C}= image
£ block o= ¢S ™G

2. TtOF transparento| MA S HiH 1 4 © ™M Transparency Color drop
down boxO0j| Al MEHSEH



Understanding Region
Measurements

Thunbnails | Messuraments Lo Cursor

Salpctad | ROI Wambar| Cubs I | Awg Signal | fug Sgnall Bap.ms)| Tokal Sigaal

'I'I:I-'I:iElIrlIIHB:p[I‘IF:I Max Signal | Area (Poealc] | Araa (mm©3) | Major Ass Mince §

' 1 LA Unknown Exp 427658 Unknown Exp 118574 46400 315 M
m 2 G606 Linknown Exp. 4652650 Unknown B 13 41000 i W 2
m| 3 56334 Lioknown E {12544 Unknown Exp WIS 30400 206 BN L

£ | ¥

»Selected- O{fH measurement regionsO| display k| =X|& L}EtH. Check box=
clear 5}™ image Of| A 1 regionO| Q10| &,

*ROI Number- Zt2t9]| measurement region0f| Sl|Est= H 7t HS| Xl region
= M0 HEAE

» Cube ID-cubeZ acquired f Fluorescence paneld|| 3l &l sample ID.
»Average Signal- pixel o T4}

=Standard Deviation- signal2| H3l2FS HEA|gE

»Total Signal-2 = pixel2| value 2| & &

»*Max Signal-Maximum pixel value.



»Area(Pixels)-region Qt0f| = number of pixel.
"Area(pm~2)- region 2| AFO|=

*Major Axis- bounding box O Al 7t%& BF2 M =E2| 4O,
= Minor Axis-bounding box OjjA 7% Z0| &2 72 Z0|.
= X Location- x =9| Al

* Y Location-Y =9| Al

= Spectrum ID- unmix & [ AFE3HE spectrum ID.

» Cube Time Stamp- cubeO| Bt=0{Fl A|ZtS LIE}H.



»Hiding Measurement Columns

at, Pop—up menu”Z}t

Measurement rowOj| Al O AQ| QEZS =2
ch O3 £ clear &S 2 M

2= column®| check O3 7t E|O{ A displayk|11, chec

columns 5Z+US.

~ i

»Copying Measurement Data to the Clipboard
1. Copystl 42 regionO| measurements data page Of A=X| =2+l

2. Measure panel0f|A{ Copy Measurement to Clipboard= =2 &!st.

Copy Measurements
to Clpboard

3.2 =20 2 switch & & Q&

I=



» Saving measurement Data as a Text File
1.Save Sl &2 region0| measurements data page 0f *J=X| =Ol.
2. File>Save Measurements- Choose Measurement File = A EHTH

3. locationS MEHSE = text file = ™Met Save HE S £ EI510
Mg

» Appending Measurement Data

1. =718l &St 42 regionO| measurements data page 0f U=X|
Ol

FOP

J

2. File>Append Measurements- Choose Measurement File dialog
boxZ open g

3. fileg MEHSt = H%&

[ok

Fc

ot



Customizing Spectral Displays

»Adjusting Brightness and Contrast Levels
»Applying Overlays

»Adjusting a Cube’s RGB Mapping
»Changing Components in composite Image
»Advanced Display Controls

»Displaying the Intensity Legend



Adjusting Brightness and
Contrast Levels

e lay Maping

Brightriess:

i

Contrast:

]
Fied:

4

i® 4

4

() Min, Mz

(% Clipy Strekch

£ Histogram Eq.
( Raw

[#] Custom

ln Clip: E:
W Clips El:

Cube Scale: (55 =

Display panel 2tQf| = display Mapping

O 2 brightness?} contrast levels 8 =&
g

S A OlO
st = QUZ.

v 57tX| slider2 Z™SH &= 912
Brightness ,Contrast, Red, Green
Blue

v Min.Max

Minimum value(0)2} maximum value(255)

AFO| Q| linearly interpolatest X|H. O &2

signal2 stretch A|7{ E0|A &

v'Clip/Stretch

A= 0.01% pixeldf 00| £EH ==

0.01% 225 value 7t X| linearly interpolate

St= X|E. DisplayZ} | SO{X|=AS LX|.



v Histogram Eq.
2t2to] bind|l H|:8t pixelo] SO{7HEE Bl 7|5, O{E Lt 82

o<

signal0f| A& @l dynamic rangel| display= =.

v'Raw
no scaling to the data &M.

v" Abundance
image & 7I% 82 AMEfE A2 = /US.

v'Enhance Contrast
D LIHG EO|= imagel| brightness 2} contrast2 &A.

v' Custom



Applying Overlays

> Saturation Mask

Saturated pixels&= unmixingd} quantitation resulte| M=t d=2 &
O{E &l. SaturationO| Y O{L}™ Display panel0j A Saturation Mask = O]
2
o

-
ol E0|ALt 810 &= U= 7ls.

v'To Apply a Saturation Mask

1. Saturation maskS M E3%l0 42 image & MEHTL

2. saturated pixel A A match k| = AANS MEISH

3. Display check boxZ Z&l51 3, saturation mask= applygt.
v'Live Overlay

Live Overlay &2 T 2| image 2 X} live view= AR A
H’é*%* = Q&= 7]&. Overlaydstil 4 2 images @ of1l Or%

AO| @EZZS FEISIH Set As live Image Overlay— M EHSEH
Dlsplay PanelOj| A DisplayS MEHSIO], image & 10| 7L}t EO|
A & &= /UZ. Transparency slider2 0|23} overlayQ]
Transparencyg =8 = AUS.



Adjusting a Cube’s RGB
Mapping

Wavelength to RGE Map

o P F F F

At AN
oo E‘H_J
e e T

i Visual RGE || Equel RGCE |

Wavelength to RGB Map



Computer= ”é*%;*_h', =AH 72|30 mpzk &*QI Intensities & AMAS L
Eftd. O B2 MA planO| 2 235F Image cube 2 displayst”Z| €|l Al Nuance
= 2= *”“O red green and bluel| planes @ £ L}EfH,

O,jIH AfREI_l U= cube AZF display panel 0f| <] Wavelength to

RGA Map © & L}E}H.

> To View Visual RGB

Visual RGBH E ZE|otH , AR F0|| 2= AL H|=o}A barZt
Sk ES)
o d

» To View Equal RGB
Equal RGB= =261, red, green and blue?| planeld
cube®| wavelength range01| E2H0| LSO X|EZ bar?t ™



Changing Components in a
Composite Image

Display column 2 = composite
images control & == Q5. Color Drop box
= 0[85t M= HE = US.
0| 7|52 fluorophore signalg ZxgI £3.

Component Selection
Hamsa Color Display

DaE+Hematos |Green -j

Fure Hematox | Blue -j

Fure DAB |Magenl11- "'




Advanced Display Controls

v'To open the Display Control utility
Display control HHEZ Z&!gh Display panelOf A EQFHE
Display mapping 1} scaling= &=%!Z. Brightness@} contrast=

N SEA O] O
A2ESTUS.

v'To link the Display control utility
show Crosshairs = 2l = 7H0| sllder': = 0o
position O|&EH 2I5t= O 2 |ntersect|on0| S



»Adjusting Composite Display Setting
Display Control

v" To include or exclude layers
view @ HEZ Z23l0] 257 Lt Hide o HES 22/3}0]
Hi KA.

vTo adjust a layer’s brightnessor  |.... .
contrast e
Adjust ¥IHES S2lsln e I
Brightness?} Contrast sliders& %%
=]
v' To view images in fluorescence ot ol g S
. . Il = W] | o
or brightfield ‘Bl ETI®] | o o
Composite coloring style =i “ﬂgﬂ
gMe Mz i =
SEas [romal om ]




v To create a composite image by blending its component signals
Layer Blending Style 71 0{|A{ normal(merged)= M EiS

v To create a composite image by overlaying its component signals
Layer Blending SterOﬂA-I Overlayg MEHSE
MEE component image = base layer2 AFESID A2 Al
Import Image HEZ 226} {IS}= image= import 2.

»Returning to the Default Display Setting
otLto| layer2 E 7L} editing & [}, Reset Layer HEZ Z 25l ™

default state© 2 =0}Z. X K| 9 |mage§ =1}, Set To Defaul EZ Z
ot B E layer=2 default state@ 2 =0t4.



Displaying the Intensity Legend

v ComponentOf| A O A 9| @ EXZ = 22510 Display Intensity Legend
S MEHSE Legend( intensityd 2t5t A H)0| image LEZ Of2f0f =.
Component 2 at4 grayscale HEA|E

-

>

v’ Composite image= Display Control=2 & 0{, Overlay layer blending
style= MEHSH Display ControlS 11, imagel| A O AQ| QEXZS 2
=51 Display Intensity Legend = MEiSE Composite image= color
scheme © 2 HA|=.

v legend 2] title 2 X Z cube 7} acquire & [ff ™S EH Measurement
Pixel Unit@ 2 HEA|=! .
»"Raw Counts”( TIFT stack), “Count”, “Scaled Counts/Sec”
»cube”} optical density 2 M=t £|AZ O “Optical Density" =
titleO| EA| =



Macros

»Overview of the Macros Dialog Box
sequence of actiona ¢t shortcut.



Overview of the
Macro Dialog Box

: Autoexpose for a cube.
BEELE o, Scquire & Unimex. 'Aoqulr:g aibe.

| Run Macro{;?J | Load l unmx the cube,
7| sove
| Delete

t Record [

Type to Load:
Type to Save:
TImes to Repeat: f ==

Delay (s): y

Cosa ]

Macros Dialog Box

»Macros>Define Macro-Macros dialog box
7t EE.
= Macros drop down box0f|A{ macro=
MEkSt MEHEl macro= step=0|
windowO{| display&!.

= Run Macro H =2 = &S50 A|%gt

"Pause Recording HHE 2 pause ZE=
Xl

» Continue Macro HHE2 C}A| running
INEAR

"Load H{ E2 macro file(.rcd) £ import
INE4R

» SaveHHE 2 ME-& Macro filez2 %
ot SaveHHEZ S EIoIX| &1
nuance software= closes}™ macro
file 2 XA X| UL,



*Record HHE Z 2 2!510 macro recorder S A&t HE 7| HEXH
| command dl record E!.

=
=

0

>
lo
fulu

L}
o|n
o|n
|0

= = &lolJq Spectral library= Bt=HLY}, reference image
= 532 M2 25l recording 2 AX|& = US.

Pause S}7| ™ Macro0f message = adddlf =2 ™, user/f Continue
macro HHE= 286t/ ™, OH A= A=A & = US.

v" To insert commands into the new macro;
» Lord Files HHE2 Macro CommandOj|Al AF25}71E o= load &
= AZ. 0| HEZ E25l7| MO Type to load drop down box= Of
2351 ool S5 MEITH cube, result set, protocol, spectral
library, image or composite)
= Save Files HEE MacroO| Al BFES O X| 7L} edit &t file2 A} 5O 2
XAESHA 2 o] HHEZ 2&l5t7| ™ Type to load drop box=2 0| &9}

= Timer H =& &5 macrol| delay k| = A|ZtZ Eg. Delay A|7tS
ti =



o
Ot
rir
ot

o A'.
e HES E3| macro=S
= Messag =

g Ll &,
p HE2 loop cycle & £
*End Loo E =2



Co-localization
Staining Detection

»Opening a Dataset for Co-localization Analysis
»Adjusting Threshold Mask Values

»Selecting Markers for Co-localization

»Saving and Loading Co-localization Settings
»Interpreting the Statistics

»Customizing the Statistics Display

»Drawing Regions of Interest

»Customizing the Composite Image Display
»Copying Images and Data

»Exporting Images and Data



b. The spectral components
of the result set are listed
here.

c. The thresholding values
for each component can be
adjusted here.

d. The markers and counter-
stains for co-localization can
be selected here.

Lo locehvaien
Components Setings: Utakeo -
ool Verw Farier Ceke Wobd ty
= = Flo
il e o e
arve) [T-j [:
At [mee [ j [:
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4 ’ Tiveshol N] s 2

M hans Mo Asls Mas Cowr
| ans.. @

sfwe T Tdd
3| st — 15
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Co-lacaltration
Coloc, Lebel Show Codon Tham M1 Magk Cobor Viedekty
o ST 2 i I
Macknrs T Co-loos lastior Owroriseor{Coeoarman)
levm aen
D COan
eowm Jesans
Catster Casster.
e et

a. The ‘Unmixed_Composite' image
from the result set displays here.

e. Co-localization percentages for the
selected markers and counterstaing
wil display here.

f. Uce these buttons 10 copy
and export data and mages.




Adjusting Threshold
Mask Values

Sttnge | Statwber | Dvpley
Threshodding
Narkar fare Wik Phosle Mok Coler abiky

w0 e Y
Norkar Naemw  Nvemam Presls Nd Colr Vinbley
g N K _J _]
Norkar Narw  Ninerwn Preals ook Coler Wibiky
0 HAT 0 : [&n .j/__/l

L=

e |=

D

1.

5.

O 2|Z componentsE Mgt R E
component?2| Visibility= offA|Zl.

Threshold mask?| visible marker&
on and off 2 o{2{ H S2l8}0,
pixel= =2+0lgt

. Threshold slider L} scroll boxZ O]

23510 threshold= =gt

O| procedurea CIE marker O A =

st
1o O

Minimum Pixel value= =tQlgt.



Selecting Markers for
Co-localization

MEHSIH, StatisticOf| percentage”} A|AHE.
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Saving and Loading
Co-localization Settings

»Saving Co-localization Settings

AN AFE &2 Q&= co-localization display2} configuration setting
= NZe Ilf, Co-localization setting file £ X &gt 0| file 2 component
settings, Thresholding setting and value, co-localization Marker selection 1}
Statistic and Display optionsidt Z0| HZHE.

v'To Save a Co-localization setting file
1.co-localization window= € O{-= X}, File>Save Co-localization

2. save HHES 2E/&.



» Loading Co-localization Settings

v To load a settings file

1. File>Open Co-localization

2. 8= setting file2 MEHSE S, open HES E2ist

3. MEZ| settings file Setting box0j| display&.

v' Co-localization settings must be compatible:
Co-localization toolO| setting file= loadd}”7| M, setting fileO|
result setd} Z42 spectra =& 7tX| 12 Y&=X| =0l

OFOF result setO] Z€2 £ 7HX|10 /UX| $X=S EL2, “The Current

result set Is /'ncompaz‘/b/e W/z‘h the selected co-localization setting.”
O|2t= notice7} &. Matching k| = setting fileg loadStZH L} A2
& setting fileZ Ot&.



Interpreting the Statistics

Statistics

%% Co-loc. | °° 'A"r";:;"y= | o 'M"”,“;o"' e | - 'M"’,a:;;'m Denominator |
Parcant (%) |  —~3.119% O .66% — & 86% NG 859
Pixel Count | W) as63s ‘\'_—D'xaag 1 Q/13 195 '\Eljxozos 148922
N e e il e Xy
wathin Ar6s0 (€ ) = 61.07% 34.40% 14391
wWhithin AF700 &5.60% — 38.82% 12195
whithin AF7S0 458 399 S0.18% - 10208
J—— Marker Area Tatal Sigrd l Total sigrel Awg Sigmal l Avg SSgnal rMax Sigmal Mawx Segns!
[ [—— {comt=) Cacmiod comntele) < re [ecmbad tn/w) I =) [ecnled comta/=)
AFOBO0 ’f\puenap <4638 32037819 25.10 73,39 O.00s528 129.53 0.0119
Areso ul Image 14391 1579136.65 135.03 .36 0.000373 180.32 0.015a
AF?00 Overdsp 4633 3IT5131.28 >2.03 s0.88 0. 00592 145 .45 0.012S
AFTOO0 | Full Image 13193 A3II7325.88 119.335 =.70 0. 000310 162.67 0.01>39
AFTS0 Ovariap 4638 208150.0=8 17.80 a4 .38 O.0038a 74 .00 0. 005824
AFTS0 | Full Image 10208 S923201.06 S0.65 =261 o.000223 313 .24 D028
Autofoce. | Overliap 4633 S57427.94 51.86 205.43 0. 0177 a424.75 0.03&5
Autofluce... | Full Imsge 148922 226373335.00 1935.59 S52.55 ©2.00535 775.07 0,063

>

A X ©| DatasetO|| Al AF680,AF7001f AF750 ©| Co-localization2 3.11¢- B =
Autofluorescence signal(denominator2 MEENES 3.11%8H0| AF680,AF700,
AF750 co-localizationO| 2 O{tt E2& Q. 4,638pixel0f| A co-localizationO] YO,

Autofluorescence

Autofluorescence

Autofluorescence

=
S

=
S

ol

positivity AF680 labeledO| 9.66% Y. (14,391 pixels)
positivity AF700 labeled0O| 8.86% Ql. (13,195 pixels)

positivity AF750 labeledO| 6,85%Ql. (10,206pixels)



e. 14,391 AF 680 labeled pixels0f 61,07%7t AF7002 7tX| 2R 11, 3440%7t AF
7502 7HX| QU=

f. Component Statistic rows 0 Statistics tab 2| 2= component 7} display&!.
- overlap row0||= area®} signal statistics O| display&
-Full Image ROI 7} HA|El( set as default). ROI & MEISIH ME R =0
component Statistic® £ add &.



Customizing the Statistics
Display

Statistics tab= A EHSE Percenta

_I .

Statistic?| display O] &

Q

e 2 pixel Count 212|211 Component
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Drawing Regions of interest

Imagel| E78st 225 MESI A4 SA[, Image &% 2|X[ct ROIHES =
25 O AE 0|8310], ROI & MEHSH ROI reglon0| addk| 0 i =0l
denominator(counterstain) listZ7} All R OI Pixels 2 H}ELC}. Statistics2 At=
O = updated El.
» Cloning, Moving, Deleting ROIs
Imagel M QLEZZ £2I51¢ {St= action= drop down menu
O A AMEASH
»Applying Regions from a Saved ROI file
X & &l ROI fileZ, composite imaged]| apply & &= I =. Image 0
AN RLEZZ 2610 Load User Region= MERSE Dialog box Of A
ROIS MEAG!
> Saving Regions
A AFESt = ROIZ MEE Al imaged| | RLEZRSZEI5}
O] Save User ReglonsE MEHSE ROI file i} HAEAE MEHSE

2, save = 2.



Customizing the Composite
Image Display

Display Tab& Z&!5l Display control2 EO| A&t

Fluorescencelt brightfield 0| A{ image & = [}, Composite
Coloring style option= 0|22 (& 2l2| image cube & acquired &
U EH mode = MEATH

 Display Adjustments 2} component selector= 0| &350, MK
image= =Hgh AQIX| MEHEl [ayer PF ZHET Z4Q X[Z M EiGH
‘Brightness and contrast slider= 0|&3}0{, 0|O|X| 2] Brightness2t
contrastE XAt DCF single LayerZt HEA|Z|O{ A2 ™, 1 layerQ|
91t HY =S ZEE.

« Min. Max option 2 minimum value 08 E maximum value 2557}
X|2} O] Z2f=2] linearly interpolates= LIEHH. (H 5+ signalE2 ¢
= YA &

Clip/Stretch Option= display scale2 defaultgt. 2 7|2} saturated
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»Histogram Eq. Option2 pixel= LIEFLH O] histogram?| pixelO| ZfZfo
bin0f| £Z2 pixel0] E{7IEE3.

= Raw option & no scaling= data0f applystA gt

*Abundance option2 composite image of Y= BE pixelg 7Y 82

pixeldf 255 valuel| H| &2 scale®. 22 4 B2 ARZ &2 = US.
= Region2 713 HeEHEEH XM O 2 HS I 0§74 &l Show Region
Labels 2 2/5t0] ALES = US .

= Show Markers and Co-localization Masks option= setting panel 0|
A MEHE| I E mask setting & W2 A on/off & = /UZ.



Copying Images and Data

»Copying Images
Image2 Window Clipboard2 2 A}st 2%, Copy Image H‘|§%
Zelsh A2 A = software programOﬂH pastet| &

» Copying Data
display =l dataS Excel 2 2At2 42, Copy Data HES S =I5l
ExcelOf| A| Paste 2 2|50 2.



Exporting Images and Data

> Exporting Images
Image= JPG, TIFF RGB file2 exportsf Al X%,

Export Image H{EZ £ 2/5} 11 Choose RGB File dialog box0j| mit&!

Yt If Y NYYAES Hotof save & 22

1= O

»Exporting Data
display=l data= TXT fileE exportstid

= 2l5}10 Choose Measurement File dial

g4 UGt Save HES S HE.

=242, Export Data HHEZ
og box NS PS

ol A file HF X%t



Dynamic Contrast
Enhancement(Dyce)

» How Dyce Works

»Preparing for Dyce imaging

»Acquiring a Monochrome Dyce Dataset
»Acquiring a Multispectral Dyce Dataset

> Recalling/Opening a Saved Dyce Cube Sequence
»Creating a Dyce Time Series

»Displaying/Playing Dyce Dataset



How Dyce Works

1. Inject a bolus of NIR dye*Indocyanine Green(ICG)2 Z &gt
2. Dynamic series of image AtZIZ B S
3. Unmix
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DyCE CT mouse atlas for comparison

mages courtesy Elizabeth Hillman, Columbia University
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Preparing for Dyce Imaging

»System Setup
1. Hardware Status”} “ready” AE{QIX| =t9l.

2. multiview platformZ installgt
3. live Stream window”} L} 2 Q! =X|=0l.

4.Acquire> Fluorescence0f|A{ camera setting, a filter set,
acquisition parameter= dgt

5. dye(j| 8= light 2} chamber stage?| €52 2 E =249l

6. Acquire Dyce HHE S Z&!5l7L| Tools>Acquire Dyce
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»>Selecting Binning and ROI
Binningdf ROIZ MEHSH
»>Selecting a Collection Type

*‘Mono(broadband emission)-monochrome image= 3l %l time

interval 2 acquiregt
« Mono(using current Acquire wavelength)
*Cube(using Current Acquire settings)

»Selecting Save Options



Acquiring a Monochrome Dyce
Dataset

. Mono(broadband emission) or Mono(using current acquire
wavelength) = MEdSH

. Time Series= &gt

. Save Options box0||A{ Browse2 HEZ 22610 A
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O A E platform0f =2
. Bolus injection2 =H|gt

Auto expose= = Z!53 optimum exposure setting= =
. =H|7} C} £|™ injection St HIE Acquire HHES 2 &gt

. YO{El images2 RGB cubez XZHE



Acquiring a multispectral Dyce

Tirmee Serie

riterval [sec): Frame Rabe: Frame Roke Unik: Exposure (m—):

Dataset
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Z+2+9| time intervalOj| exposure setting S|
Save option box0f| A browse= 41Ei5}0 7(1 OF NAE N
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Bolus injection2 &F=H|g
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Recalling/Opening a Saved Dyce
Cube Sequence

=l
==

1. Lord CubeHHEZ

b

b

Mok

2. Choose Cube dialogQj| A cube sequenceg M& HAE H
3. Dyce time seriesg Tt=1 42 cubex= open &t
4. Color paletteza A&t spectral component= MELT

5. Tools> Explore Dyce



Creating a Dyce Time Series

Cubes drop down box Oj|A] cubeZ MEHdTH

2. Spectra panel £ Hf&. L|brary color palette=2 0| &35} spectra
component 2| sample=Z 2 &. Spectra ID = component to Keep drop
down box 0f A %=!

3. Drop down box0j|A| keep S}10 &2 componentZ MEHSE
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Create OwCE Tima Seanas
Frodm & Saqusn i:\E--:\rF-:Llha

4. Create Dyce Time Series From A sequence of Cube HEZ Z&lgt.
» Reloading a Time Series’ Parent Cube Sequence
1. Dyce time series cubeg EO0{=Xl, Load Cube From This
Sequence HE Z &gt

2. Choose Cube in Sequence dialog0j| A cubeg 2 E¢t



Displaying/Playing Dyce
Datasets

DyCE datasets= N3t AlZ7|&= 7|

»Opening Dyce Datasets
1. Load Cube HE S 22!} dataset = loadgt
2. Tools>Explore Dyce

»Playing Dyce Datasets

1. play HHEZ 222t Play bar= X{ frameldl & frame =2| Z}=
HOZ.

2. Plot graph= ©1Xf| frame 2| A|Zt= LtEHH

»Saving Dyce Datasets as AVI Movies

» Changing the Display Mapping



»Selecting a Color Map
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> Displaying Dimension-Reduced Data
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