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Access to SCMD

http://scmd.gi.k.u-tokyo.ac.jp/datamine/

eo0e SCMD Saccharomyces Cerevisiae Morphological Database

o [ pukiwiki Active! mail PubMed SGD YeastMine SGW F¥ 7l Yahoo! Japan

SCMD

search | (ex. rad

accharomyces Cerevisiae Morphologice
° Database(SCMD]) is a collection of mlcrographs of budding
yeast mutants. Micorgraphs of mutants with altered cell
merphology were taken at Ohya Group, University of Tokyo,
from a set of the haploid MATa deleted strains obtained
O from EUROSCAREF. From the micrographs, disruptant cells
- are automatically extracted by our novel cell-image
d/ processing software developed at Marishita Group,
University of Tokyo.

S.cerevisiae, yeast, bioinformatics, data mining

CalMorph Releas a software used in SCMD to
obtain various data from ye® geaghs. (Dec. 18, 2005)

Current Status
Updated: Wednesday, Mar 30, 2005 14:14:37 PM JST (GMT +0%00)
Mutanis analyzed: 4782

Micrographs Processed 91271 (x 3)
Cells refrieved: 1899247

Please enable JavaScript to properly display SCMD.

e You can see a home
page of SCMD

— Saccharomyces
Cerevisiae
Morphological
Database

e Click CalMorph at the
middle of the page



Download CalMorph from SCMD

Google Y7 » [+]

CalMorph

CalM h Versi 1.1”
aliviorp ersion 1.
CalMorph is a program that outputs a large amount of data on cell cycle phase, cell
forms, etc., for individual cells, from a set of pictures of cell walls, cell nuclei, and [ (l [} [ ”
 Clic 1S3.zi

ConA Actin DAPI| L]

— Test images

o The zip file contains
= 19 ConA photos (his3-C1.
= 19 DAPI photos (his3-D1.jpg....,
= 19 actin photos (his3-A1.jpg,....his3-A19.jpg)




Save “CalMorph.jar” and “his3.zip”
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Download
« Download CalMorph Version 1.1
« Download CalMorph Version 1.
o CalMorph requres J
« Sample micrographs: his3.zip
o The zip file contains 57 photos
= 19 ConA photos (his3-C1jpg.....his3-C19.jpg)
= 19 DAPI photos (his3-D1.jpg is3-D19.jpg)
19 actin photos (his3-A1.jpg.....his3-A19.jpg)
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Check file names
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Start CalMorph

[ CalMorph > DOUbIe CliCk
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Set Input Files

-
CalMorph Ver.1.1 £ CalMorph Yer.1.1 g@@

Input

Input Disruptants

Select your image directories

Options
™ Use DAPI images

(™ Use actin images

Maximum image number: | 200 |||

Output destination
fUsers/ohnuki/Documents /CalMorph/data | Browse...

Options
™ Export processed images

™ Export stage parameters | | Eliminate outlier values

Status: Select folders and press run |




Select “his3” folder

* If you want to analyze
two or more sets of
images, you can select
multiple folders in this
step by saving the
folders of images at a
same folder in advance

FPAILT A=<y k: | directories




Check the selected folder name

* If you selected multiple
folders, all selected

folders appear here

Options
™ Use DAPI images

[ Use actin images

Maximum image number: | 200 |3

Qutput destination

fUsers/ohnuki/Documents /CalMorph /data

Options
™ Export processed images

™ Export stage parameters | | Eliminate outlier values

Status: Select folders and press run | Run | Stop




Make a folder “results” for output

e QOutput files from
CalMorph will stored in
this folder
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Set Output Folder

Click “Browse” button Select output folder

CalMorph Ver.1.1

Input Disruptants

his3 | Select |

| E3 calMorph

Options £ his3 2013545280 12:48

EI Lz DARmages M results 2013545284 12:51

™ Use actin images

Maximum image number: | 200||%]

Output destination

fUsers/ohnuki/Documents /CalMorph/data

Options
; FPANTA= vk directorie
™ Export processed images g l

™ Export stage parameters |_| Eliminate outlier values

Status: Select folders and press run | Run |




Set Analysis Option

CalMorph Ver.1.1

Options

™ Use DAPI images

[ Use actin images

Maximum image number:

Qutput destination

fUsers/ohnuki/Documents (CalMorph/. /results

Options
™ Export processed images

™ Ex port stage parameter

Status: Select folders and press run

e Select “Eliminate outlier
values”

e CalMorph eliminate 1%

outliers before
calculating mean values
in each parameter



Start Image Analysis

Click “Run” button Check status

8 00 CalMorph Ver.1.1 B 0O O CalMorph Ver.1.1

Input Disruptants Input Disruptants

his3 [ Select his3

Options Options
™ Use DAPI images viu

[ Use actin images 7 U

Maximum image number: | 200||%]

Output destination
fUsers/ohnuki/Documents/CalMorph/. results | Browse...

Options Options
™ Export processed images v

™ Export stage parameters (¥ Eliminate outlier values

Status: Select folders and press run Status: processing:his3-1...




Check Output Files

“results” folder

] results
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Folders of same names as inputs will be made in a “cell” folder
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“cell” folder

e JPG files of analyzed

Image
— * Error-log file
7\7“_, . e — exclusion_log.txt
Eg * Excel files for basic
H a-e- CEICINEEACIES
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Basic Parameters

Feature points that are extracted directly from the images
to calculate biologically significant parameters

From cell shape image Ca-2 From actin images

C11: cell size
C12: cell outline length ~ €5-2
C13: fitness for ellipsoid




From Cell Shape Image

C101
C102
C103
C104
C105
C106
C107
C108
C109
C110

Cl11

C112

C113
Cl14
C115
Cl16
C117
C118

whole cell size

whole cell outline length
long axis length in mother
short axis length in mother
neck position

bud direction

long axis length in bud

short axis length in bud
neck width

distance between bud tip and
mother long axis extension
distance between bud tip and
mother short axis extension

C119
C120
Cl21
C122
C123
C124
C125
C126
C127
C128

From

distance between middle point of

neck and mother center

distance between bud tip and mother long axis

bud axis ratio
mother axis ratio
axis ratio ratio
outline ratio

size ratio

From Nuclear DNA Image

D1-1C1-1 or D1-1C1-2
D1-1C1-2

D1-1M1

D1-2M1

D1-3-1M1

D1-3-2M1

D1-1D1-2

Di1-1C1

D1-3-1C1 or D1-3-2C1
D1-2C2

D1-3-1C2 or D1-3-2C2
D1-2C4-2

D1-3-1C4-2 or D1-3-2C4-?
D1-1C10

D1-3-1C10 or D1-3-2C10
D2-1C1-1 or D2-1C1-2
D2-1C1-2

D2-1M1

D2-2M1

D2-3-1M1

D2-3-2M1

D2-1D2-2

D2-1C1

D2-3-1C1 or D2-3-2C1
D2-2C2

D2-3-1C20r D2-3-2C2
D2-2C4-2

D2-3-1C4-2 or D2-3-2C4-

D2-1C10
D2-3-1C10 or D2-3-2C10
D6-1M1

D6-2M1

D7C10

D8C4-2
D1-1C1/C1D9-1
D2-1C1/C1D10-1
D1-2C2 / C2D9-2
D2-2C2/ C2D10-2
D6-2M1 / D6-1M1
D6-1M1 / D7C10

no bud ratio

small bud ratio

medium bud ratio

large bud ratio

small bud ratio to bud
medium bud ratio to bud
large bud ratio to bud
brightness difference
thickness difference
distance between middle point of
neck and C10

Actin Image

actinregion ratio
budactinregion ratio

relative gravity center of
weightedactinregion in mother
relative gravity center of
weightedactinregion in bud

ratio of the no bud cells witthelocalized actin
ratio of no bud cells with localizexttin

D6-2M1 / D8C4-2
«#D1-1C1C1-2
£D2-1C1C1-2
£D1-2C2C4-2
£D2-2C2C4-2
«£D1-1D18-1C1-2
£D2-1D19-1C1-2
)% £D4-1D20-1C1-2
£/D4-3D21-1C1-2
«£D1-1D22C1
£D2-1D23C1
£D4-1D24C1
£/D4-3D25C1
£D1-2D18-2C4-2
£D2-2D19-2C4-2
£D3-3D21-2C4-2
«#D1-1M1C1
/D2-1M1C1
/D4-1M1C1
/D4-3M1C1

D1-1D3-1
D1-2D3-2

D1-3-1D3-3 or D1-3-2D3-3

D3-1D4-1
D3-2D4-2
D3-3D4-3
D1-1D5-1
D1-2D5-2

D1-3-1D5-3 or D1-3-2D5-3
D3-1D4-1/ D1-1D5-1
D3-2D4-2 / D1-2D5-2
D3-3D4-3 / D1-3D5-3
D1-1D1-2 /D11-1D11-2
D2-1D2-2 / D12-1D12-2
D3-3D4-3 / D13-1D13-2

D1-1D2-1
D1-2D2-2
D1-3D2-3

D15-1/D14
D15-2 /D14

Biological Parameters

ratio of budded cells with bud-tip localizadtin
ratio of budded cells withctindispersed in bud
ratio of budded cells witbelocalized actin
ratio of budded cells with neck localizadtin
ratio of cells wittdelocalized actin

ratio of cells with localizedctin

ratio of cells with nactin

ratio ofdelocalized actirio budded cells

ratio of localizedactinto budded cells

ratio of bud-tip localizedctinto budded cells
ratio of dispersedctinto budded cells

ratio ofdelocalized actirio budded cells

ratio of neck localizedctinto budded cells
total length ofctinpatch link

distance between the most distant patches
the number of brighactin patches

ratio ofactinpatches toactinregion

D15-3/D14-3
D16-1/(D15-1/ D14-1)
D16-2 / éDlS-Z / D14-2g
D16-1/(D15-1/ D14-1
D14-2 / D14-1

D15-2 / D15-1

A_ratio

AT ratio

B_ratio

C _ratio

D_ratio

E_ratio

F_ratio

A ratio_to_no_bud

Al ratio_to bud
B_ratio_to_bud

C ratio_to_bud

1 501 parameters

-2



Classification of Biological Parameters

Stage A Stage Al Stage B Stage C

Category of Parameters | Cell \Wall Total
Stage A 16 17 40 73

Stage A1B 55 32 68 153

Stage C 25 32 148 ACHS)
Population 7 15 18 40

Total 133 96 272 501

CalMorph outputs 501 parameter values in an Excel format



Check Output Files in “stage” folder

“results” folder
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Files of Biological Parameters
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Check Parameter Values

1

! 8006 ™| stage_T.xls
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If you input multiple samples by selecting multiple folders,
results of each sample will be stored at each row in the files




Requirements of CalMorph

Java runtime version: 1.4.2 or later
Image size: 520 x 696 pixels

Format of image files: 8 bit gray scale JPG

— Images of cell shape (cell wall stained by FITC-ConA)
— Three images for each view window

Format of file names:

— [folder name]-[A|C|D][number].jpg

Pixel size: 0.129 x 0.129 um?/pixel

— x100 object lens

— 2 X 2 binning

— CCD of 6.45 um/pixel (ex. Photometrix CoolSNAP HQ)



Helps for CalMorph

Saccharomyces cerevisiae
morphological database CalMorph User Manual

8eo0o SCMD Saccharomyces Cerevisiae Morphological Database
4| > | [ + | [[£B yeast.gik.u-tokyo.acjp/datamine/

& [ E pukiwi Active! mail PubMed SGD YeastMine SGW F% Il Yahoo! Japan
SCMD Saccharomyces Cerevisiae Morphological Database
| search | (ex. ra

The Saccharomyces Cerevisiae Morphological

° Database(SCMD) is a collection of micrographs of budding
yeast mutants. Micorgraphs of mutants with altered cell
morphology were taken at Ohva Group, University of Tokyo,
from a set of the haploid MATa deleted strains obtained

CalMorph

User Manual
o from EUROSCARF. From the micrographs, disruptant cells
- are automatically extracted by our novel cell-image
d/ processing software developed at Morishita Group,

University of Tokyo.

S.cerevisiae, yeast, bioinformatics, data mining

CalMorph Released ! CalMorph is a software used in SCMD to
obtain various data from yeast micrographs. (Dec. 18, 2005)

Current Status
Updated: Wednesday, Mar 30, 2005 14:14:37 PM JST (GMT +0900)
Mutants analyzed: 4782
Micrographs Processed 91271 (x 3)
Cells retrieved: 1899247

Morishita Laboratory

Please enable JavaScript to properly display SCMD.

http://scmd.gi.k.u-tokyo.ac.jp/datamine/

Available at download page of SCMD



Helps for Parameters

High-dimensional and large-scale phenotyping

of yeast mutants Ohya et al., 2005, PNAS

Figure 5 for Basic Parameter Table 1 for Biological Parameter




Thank you for your attention!

http://scmd.gi.k.u-tokyo.ac.jp/datamine/
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