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Lauch MetaMorph

e Login Metamorph computer with account of “user”. M
e Download your data in D/User/Your folder. No data is allowed to save in C drive or
Desktop MetaMarph

Offline

e Double click “MetaMorph Offline” icon on desktop to lauch MetaMorph.

Basic Navigation and Image Handling

Opening Images (%I MetaMorph Offiinel)
Edit Regions St
e To openimages by pressing File Open. New..
Open...

e Atoolbar will show on the left side of the image. This tool bar allows you to zoom in an out, turn on and off
overlays, change LUT settings (monochrome images only), adjust contrast and set a threshold.

———————> Zoominandout

———>  Turnonand off overlays
—————>  Change Lookup table settings
——>  Adjust contrast

_—> Set threshold

BiEemle

Separating Multichannel Images

e If you have 24bit RGB image, you may need to separate it into individual component channels for analysis. Open
your image with MetaMorph.

i Displ P L M “] Color Se| t
° Go to D|5p|ay 9 Colour Separate [ isp ay] rocess Log Measul ¥l Color Separate E =] \EI
Adjust Digital Contrast... Color Image: bone
Contrast Shortcuts ColorMode [RGB l
e The resulting dialog lets you configure which channels Scale Image... olor Model
i i A RedImage: il@
will be separated out (and what they will be called). Graphics o oo
H _ ~ reenimage reen
Leave everything as default and press Seperate. Intensity Profile... . =
e 24bit RGB image will result in 3 8bit images el vemage: B [oue |

Color Separate...

1| 53| WP *Blue (100%)
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Cropping an Image

e Select the rectangle region tool and draw a region on the image you would like to crop

¥ Bive (50%) =) s

I @]Q B v CO@|
. | Rectangular Region ‘
® Go to Edlt 9 Dupllcate 9 Image Regions Stack Display Process Log Measure I
If the file is stack, go to Edit > Duplicate >  Stack [ undo. criez | BB
e A new image/stack will be generated. ' ;25? 2:5
Duplicate 3 Image..

Changing an 8 bit Image into 16 bit

Process | Log Measure
e Open the image and go to Process >  Arithmetic.... —J
Binary Operations...

Arithmetic...

® Configure the dialog box as below. Then press Apply. A new 16bit image will be generated.

{¥] Arithmetic E =] @

Source image 1: Green

Source 2
Image:

@) Constant value

Result

Image: =¥ |add

Bit depth: 1 5 @16 24

Operation

@) Add Logical OR
Subtract Logical XOR
Multiphy Logical AND
Divide Minimum
Average Maximum

Constantvalues

Value: 0 =

Formula

Result= Green+0

Apply ndao Close

Version 1.1
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Apps | Window Help

Angiogenesis Tube Formation...
Cell Cycle...
Cell Health...

Making Movie

e GotoApps = Review Multi Dimensional Data Cell Scoring...

Count Nuclei...
Granularity...

Live Dead...

Mitotic Index...
Monopole Detection...

e Press Select Base file in dialog window

Multi Wavelength Cell Scoring...

[®] Review Multi Dimensional Data Neurite Outgrowth...
Review Multi Dimensional Data...
Select Base File... No File Selected
&
1

Y1 Multi Dimensional Data Set Utilities

Select Directory... | CAMMMAGES

Data Sets

e Highlight the folder of your files in “Browse for Folder” window, then press OK.

e Press Select Directory in dialog window

Browse for Folder . ﬂ

Select Dir. For Multi Dimension Data

-8 05(C)
s New Volume (D)

Anna Tsang

cell biology caurse

@ FCF-PC

1 mm776_x64_2011-08-01
presentation

WindowsImageBackup I
<2 DVD RW Drive (E))
€ Network

ok | [ New | [ canel

o Tick the .nd file and press View in “Multi Dimensional Data Utilities” window

[ Multi Dimensional Data Set Utilities ‘ = ‘ =] ‘ 3 ‘
Select Directory. D:\users\guojing\New folder

Data Sets Description:
20121123 actin.nd Multi Dimensions Experiment

Time: 12 Time Points

Wavelengths: Camera Red, Camera Phase

Data Log Not Open

l Config Log. ] l Open Log

[ Run Journal H View.

]
]
l Append Sets l I Copy Set(s). l IEuMd Thumhnails]
]

l Delete Set(s) l I Move Set(s). l I Close
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o Tick the wavelength and time points and press Load Images. For select all time points, right click the left corner

of time points row. a|10[1112
T 1o [ [ e e o e ot e o [ ¢

—
2
a5}
.
n
o
-l
oo

.
D:\users\guojingiN..\20121123 ACTINND
Wavelengths: [

Camera Red

|E| Camera Pha

Time E @ @ @ E Timepoints: @‘ to @
["|Enable Montage # of Thumbnails: x @ @ @ E]

Selections [X's] | Displayl Eventmarks |

| Loadimage(s) | [ SelectBestFocus | E @ @ @ E

(o] oo ]

e A new stack file will be generated. Save this stack file as .stk if needed.

. Stack | Display Process Log
e GotoStack> Make Movie _
Select Plane...

Play Preferences...
Add Plane...
Remove Plane...

Set Plane Time Increment...
Set Plane Z Distance...
Keep Planes...

Movie...
Make Movie...
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e Inthe Make Movie dialog box select the stack file as the source stack. The play speed of the movie is set by
entering a number in the Play Each Frame For box. The value could be set range from 1 to 30000. The play
speed will be slower if the value is higher. A value of 8 usually works quite well.

e To make a movie of the whole stack set Low Range to 1, Step Size to 1 and High Range to the number of planes
in the stack and press Select Planes in Range.

e Chose AVI or Quick Time for movie format then check Selected under Save and press the Save button.

(7] Make Movie = e e
Source Stack: Camera Phase-2
= Movie Formats
Play each frame for 10 +  1/30th of a second 9 AVI
Check = Save Quick Tirr
Low Range: Step Size: High Range: 71 n Save
1 S 1 = 12 = 712 = Unselected
713 @) Selected
’ Select Planes In Range ] 74
V|5
| | lws -

e Choose where to save and a name for the movie file and press Save.
e You will be presented with a Video Compression dialog box. It is recommended to save the movie as Full Frames
(Uncompressed) and compress it later if required.
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Intensity measurement
Entire image measurement

Version 1.1

Measure | Journal Apps Wi

Calibrate Distances...

e Open the image and go to Measure = Threshold Image Calibrate Gray Levels..

Assign Time Reference...
Threshold Image...
e Use the inclusive option under Threshold state and move the white triangle sliders (or type values into the Low
and High boxes) to set the desired threshold range. The image will be thresholded as the desired threshold

range. \E\ = @

¥ Threshold Image

" Green (120%) = | 3

Source Image

Green

Threshold lC\ip l Overlayl

Intensity range: ‘\mage Min/Max - ‘
Threshold state:

@) Inclusive

Exclusive off

o

Low: 407 = High 1808 =
OpenLog || Configure Log... ‘ ‘ Save... |
Diata Log Mot Open | Close |

e Goto Measure > Show region statistics
e Select the Entire Image and check Use Threshold.

e Press Configure Log to select the measurement parameters for log file.
e Select Open Log and DDE to connect MM to excel. An Excel worksheet will now open.
. Open Data Log ] Export Log Data X
Log Measwements & Application: | Micrasaft Excal |
v | Dynamic Data Exchange (DDE) Sheet Narme: Sheetl oK.
Atextfile e | Cancel |
| Cancel | Starting Coluran: 1 BT
e The Open Log button now reads F9: Log Data. Select Log Data to copy data in Excel worksheet.
e Save the excel file if needed.

Measure | Journal Apps Window Help {¥]Show Region Statistics =] & sl
- c ] I

Calibrate Distances... ouce imsge:  Groon |

Calibrate Gray Levels... Measure Active Region ©) Entire Image

Assign Time Reference... Spatial Statistics Intensity Statistics

Image Calibration:  0.207 pm/pixel Use Threshold
Threshold Image... Channel
Set Color Threshold... Hm Intensity Red Green Blue
) Lef 0.00
Cut ObjeC'tS... Top 0.00 Gray Level
- - Width 105.98 Average 580.72

Join ObJed:S"' Height| 105.98 Standard Deviation 150.35
- Area 1123261 Signal/Noise 386

Annotate Measured Objects... Perimeter 42394 Integrated 56892957.00

Integrated Morphometry Analysis..‘ Threshold Area 418792 Minimum 40700
) %Threshold Area 3737 Maximum 1809.00

Internally Threshold Objects...

Show Region Statistics... [ Opentog |[ Corfiguelog. |[ Glose
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Region measurement

Various region shapes or types are available in MetaMorph. The Region Tools palette is located in the
MetaMorph toolbar.

|:| OB N v T

T
!

Locator — Selects inactive regions or moves or resizes the active region.

Rectangle —Draws rectangle/square shaped regions.

Ellipse — Draws circular regions.

Trace — Draws a region freehand. Hold down the mouse button to create a freehand shape. Clicking the mouse
button will create connected lines. Double clicking will join the current point up with the first point thereby
closing the region.

Single Line — used to draw a single line region.

Multi-Line — Used to draw a segmented line. Each mouse click defines the end of each segment. Double click
defines the end of the line.

Trace Line — As for the Trace region command but does not close upon double clicking

Auto Trace — Automatically traces a region around features of interests. Works similar to the magic wand tool in
Photoshop.

Region Properties —Configures region colours.

Open the image and select the region tool to draw regions on the image.
Region could be copied by right clicking Region and selecting Copy Region from the menu or deleted by
selecting Delete Active Region from the menu.

Copied region could be pasted to a new image by right clicking the new image and selecting Paste Region from
the menu.

Region could be saved by selecting Regions=> Save Regions.
Saved Region file could be applied to a new image by clicking Regions > Load Regions
Delete all regions from each image by right clicking and selecting Delete All Regions from the menu.

¥ 5,72 FITC (50%) = G

¥ BFT2 FITC (50%) o B ]

T ECReE = Bl [ponions | Stack Display

Region Tools...

Load Regions...

Show Histogram

Change Color :
Shrink Region to Fit Copy Image to Clipboard Save RE‘.‘gIOnS...

Copy Image to Clipboard Paste Image from Clipboard

Paste Image from Clipboard Open Image in 4D Viewer

Copy Region
Delete Active Region Delete All Regions

Paste Region

Zoom Zoom
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e To measure the intensity in regions, go to Measure > Region Measurements

Measure | Journal Apps Window Hel

{¥1 Region Measurements E@
Calibrate Distances...
) BFT2FITC | opentog |
Calibrate Gray Levels... —_—
Include: | All Regions - [ oo |

Assign Time Reference...

Measurerents | Groph | Configure | Labels |

Threshold Image... PRiegionLabel Image Name Ares  Average Intensity Integrated Intensity
Ellipsel BFT2FITC 15478 575039 890138

Set Color Threshold... Rectangle?  BFT2FITC 78678 441513 3473744006

Cut Objects...

Join Objects...

Annotate Measured Objects...
Integrated Morphometry Analysis...
Internally Threshold Objects...

Show Region Statistics...
Region Measurements...

e Select All Regions to measure all regions on the image.
e Use the Configure tab to select the measurement parameters for log file.
e The Labels tab sets what labels are added to the image (if any).

] Region Measurements E@ {¥1Region Measurements E@ (] Region Measurements E@
BFTZFITC | opentog | BFT2FITC | openlog | BFT2FITC | Fo:LogData |
Include: [ cose | Incluce: [4ll egians | [ oe= ] Include: [l Fegions ~| [ oe= ]

Measure Active Region e | Labels | Measursments | Graph  Conficure | Labeis | Measurements | Graph | Configure - Labels |
Entirs Image A — Region Lakels:
Region Label  Image Narme  Area  Average Intensity  Integrated Intensity Threshold Distance i ‘ Enable All | 9
Elipsel BFT2FITC 15478 575093 5a0138 | Average Intensity Labels Off
Rectangle2  BFTZFITC 78678 441513 3.47374+008 Intensity Standerd Dev =| | DissbleAl | i Giktige et
Intensity SignalfNoise @) Display Numbers in Sequence

| Intearated Intensity Display Region Type / Text

Use Threshald for Intensity Measurements iy DS

Caolor Channel

Area -
@intensity  (Red (Green (7)Blue A 3
Display and Log: Angle
@ Fegion Measurements Only Left g
Top

Surmmary Only

Region Measurements and Sumrmary —_—
Freferences

+|Log Image Calibration

| Liogy Colurnn Titles

e To log the information in excel file, press the Open Log button and tick the Dynamic Data Exchange (DDE) box
and press OK.

e lLogthe data by clicking Log Data as demonstrated previously.

Profile measurement (Line Scan Mode)

. . el E
e Open the image and go to Measure > Linescan... e |E| DX
. . . . . ource Image: 6 hourlarge dose titration retake2_E01_
e Aline region will automatically be added to the image. Double o e :
A Y . . . . Linescan on 6 hour large dose titration retake2_E01_w2|
clicking on the region will allow size and angle of the line to be s
changed.

e The scale and graph type can be changed by selecting Graph
Settings from the menu that appears when the triangle button in
the bottom left of the graph is
clicked

Scan Width: 1 a

LockX YSeale: |12Billmage  v| yvaue |Average v

Data Log: DDE App

‘ F9: Log Data ‘ | Configure Header... | ‘ Configure Log... ‘ | Close |
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App- Count Nuclei

e Openthe image and go to Apps > Count Nuclei Apps | Window Help

e Using the line region tool, measure the width of the smallest and largest
nuclei. Enter the smallest figure in Approx. min. width and the largest
figure in the Approx. max. width.

e Hover the mouse cursor over nuclei and read the intensity displayed at
the bottom of the screen. Do the same for the background and insert
the difference in the Intensity above the local background box.

Angiogenesis Tube Formation...
Cell Cycle...

Cell Health...

Cell Scoring...

Count Nuclel...

¥ Count Nuclei = | [0 | &3
Source image 6 hour large dose titration retake2_E01_ | Adaptive
Background
Corrects
| Display resultimage: ¥ |Segmentaton ;;’:;,m
Algorithm Standard -
Parameters
Approximate min width: 5 2| um =4 pixels
Approximate max width: 20 = pm =16 pixels
Intensity above local background: 500 = graylevels
‘ Configure Summary Log | | Configure Data Log (Cells) ‘
‘ Save Settings.. ‘ ‘ Load Settings... | | Setto Defaults ‘ ‘ Apply ‘ ‘ Close |

e Configure summary log and data log to select the interested parameter for log files.
o Click Apply. A mask image will be applied on the original image and a segmentation image will appear.

B “6 hour large dose titration retake2 E0Lw.. | = || [B] || &3 T “Segmentation (60%) = || [ | &3
g

{¥1 Cellular Results for Count Nuclei EI@

Cell Assigned Label # | Cell Area | Celt Integrated Intensity | Celt Average Ir »
1 1 18.78 7820 EZE BET E
2 2 18.7% 6717 559.75
3 3 18.78 3548 795667
4 |4 18.7% 8339 44917
5 G 203125 11233 BB4.077
B & 25 16795 104969
7 7 prial 130682 816375
a 8 265625 12779 TH1.706
g 9 28125 16524 918
1 10 28125 15381 8545
11 M 28125 11236 624222
an 17 20 19F Acaad aic 3 N
4 n »
| Show Cellular Results Log | Measure Journal Apps Window
Loggedto DDE App Log Data
| logDaa | | Close | Annotate Log File
Label Logged Data.
. . . . . . . . View Log File...
e Adjust the figures for min. width, max. width and intensity above local background if Set Logging Row and Column..
Configure Logging Timestamp...
necessa ry Close Data Log
e Open Summary Log by clicking Log > Open Summary Log P e
View Current Data Log
e C(Click Apply and data is automatically logged into excel. Log Image Annotation

Log Image Histogram.

Log Pixels in Region...

Open Object Log... 10
Pause Object Logging

View Current Object Log

Log All Object Data

Open Summary Log
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App- Cell Scoring
. . Apps | Window Help
e Opentheimage and go to Apps 2> Cell Scoring - - -
Angiogenesis Tube Formation...
Cell Cycle...
e Select the W1 Source image for All Nuclei. Measure the Approximate min. Cell Health...
width, Approximate max. width, and intensity above local background in the Cell Scoring...
relevant boxes (line region tool). Press Preview button to check settings.
Adjust setting if necessary.
¥l Cell Scoring = | @ | &3
All nuclei
W1 Source image: LA Adapiive
El.;hs':"fgn:?e.u/_JI_i::‘1
/| Display resultimage: ¥ |Segmentation e
systemn
Approximate min width: & = pm
Approximate maxwidth: 30 2 pm
Intensity above local background: 100 % graylevels
e Select the W2 Source image for Positive marker. Measure the Approximate min. width, Approximate max.
width, and intensity above local background in the relevant boxes (line region tool). Press Preview button to
check settings. Adjust setting if necessary.
Positive marker
W2 Source image: Lz
Stained area: |Nuc|eus and Cytoplasm = |
Approximate min width: 5 = Um
Approximate max width: 30 = Um
Intensity above local background: 100 = graylevels Preview
e Configure summary log and data log to select the interested parameter for log files.
e Click Apply. A mask image will be applied on the original image and a segmentation image will appear.
e Adjust the figures for min. width, max. width and intensity above local background if necessary.
e Open Summary Log by clicking Log > Open Summary Log
. o . . Li M ] I A Wind
e Press the Open Log button in Cellular Results for Cell Scoring window and tick == Eff‘“l'e oumer fpps TEOR
Log Data
the Dynamic Data Exchange (DDE) box and press OK to connect cellular result Annotate Log File..
to excel file. ‘ Label Logged Data..
{71 Cellular Results for Cell Scoring =Ny <" View Log File..
Fel fssened | ol Classiication Cell Muclear Avea | Cell EeI\Aveé; — L_ogging RO‘iN an[-i Callrmm-
i Hgaive i S Configure Logging Timestamp...
2 2 Positive: 21875 328125 CIOSE! Data Lﬂg
3 3 Puositive 21.875 4375
4 4 Negative 2187 2187 Pause Data Logging
5 B Positive: 21875 71875 View Current Data Log
g |8 Paslive 28128 7 -
7 7 Pasiive 295875 w5 Log Image Annotation...
g 8 Pasitive 296875 7 Log Image Histogram...
g 9 Negalive 328125 328125 ) . K
10 10 Negalive 28125 R85 i Log Pixels in Region...
‘ W ' Open Object Log...
| Show Cellular Results Pause O.]}ECT ,c-gg' 19
Data;ug NLmOpen _ Ve B O-J_'ect Log
\&I \L/ Log All Object Data
e Click Apply and data is automatically logged into excel. grenbummanileos

11



