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BT —4%: the C.elegans infection live/dead image set version 1 provided by Fred
Ausubel and available from the Broad Bioimage Benchmark Collection [Ljosa et
al., Nature Methods, 2012].

Moy et al. ACS Chem. Biol. 4(7). 527-533 (2009). https://doi.org/10.1021/cb900084v
Wahlby, C. et al. Nat Methods 9, 714-716 (2012). https://doi.org/10.1038/nmeth.1984
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Filters > Erode
Dilate
Batch > Open
Image Calculator... Close-
Subtract Background... Median
Repeat Command
Outline
Calculator Plus Fill Holes
Morphology > Skeletonize

Image Expression Parser .
. Distance Map
Image Expression Parser (Macro) . .
Ultimate Points
Watershed |

Voronoi

“E{vERICIEEE R & @A UWatershedi% (1 & 590 B % =
*RBEEEYEIICDODWTER ﬁ%%%tﬁt)bi’@@ﬂﬁ%ﬁ’i =l

H/fRT—%: BBBCO39v1 Caicedo et al. 2018, the Broad Bioimage Benchmark Collection [Ljosa et al.. Nature Methods. 2012]
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C XON ] (F' Measure
+ | w Nelvem Bl ; .
B o|c|o| /] £ vy Sl AV
) — Summarize —_—
freehand selections Distribution...
N — e . Label
WE(ZIEH U Timage > Properties... Cloar Results
NoEIEILAT—ILZRET D
Set Measurements... l
v
@® Results " YOK Analyze Particles et e ements
/| Area Mean gray value

Area |

EEOM. EBEP

Size (pixelA2): | Il

1 367

2 186 Circularity: 0.00-1.00

3 280 Show: Count Masks v
4 7 (v] Display results

> 402 (v] Clear results

6 709 Summarize

7 864 (v] Add to Manager

8 389

Q 261 Help

Standard deviation

Center of mass
Bounding rectangle
Shape descriptors
Integrated density
Skewness

Area fraction
Exclude on edges

Limit to threshold
Include holes
Overlay Add to overlay

Composite ROIs

Decimal places (0-9):

Cancel OK

RROEEEZBITT 5 2 &EHVAEE

Invert Y coordinates

Min & max gray value

3

Modal gray value
Centroid
Perimeter

Fit ellipse
Feret's diameter
Median

Kurtosis

Stack position

Display label
Scientific notation
NaN empty cells

Redirect to: None

Help

Cancel

OK

H/fRT—%: BBBCO39v1 Caicedo et al. 2018, the Broad Bioimage Benchmark Collection [Ljosa et al.. Nature Methods. 2012]
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«  Macro recorder

@& Fiji File Edit Image Process Analyze PIL‘;ins Window Help
® (Fiji Is Just) ImageJ
EQ\G\@MAW”\\A\Q\Wdl o jsulur| p| 4| o] |>]

Developer Men

J IXMtest_A02_s1_w1051DAA7C-7042-435F-99F0-1E847D9B42CB.tif
696x520 pixels; 16-bit; 707K

IC KB

et (FiE|)

wmi

IXMtest_A02_s1_
w1051D...42CB.tif

IXMtest_FO08_s7_w
117D786...61AC.tif

1. Plugins > Macros > Record... & %1
2. —EDFENT & X

3. recorderEHI(C TCreate/h ¥ > %=# L. Script
editor % FC&f

4. RNELZT=ZHIFR
5. FTUWERZH<

6. Script editorhS5Run/N% > Z# U #3217

BEMEICE DA URGETREDERZENTAIELES

H/fRT—%: BBBCO39v1 Caicedo et al. 2018, the Broad Bioimage Benchmark Collection [Ljosa et al.. Nature Methods. 2012]

Fiji: https://imagel.net/ 12 & % fE#T
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[ ] [ ] Results
|Area |
1 370
2 213
3 296
4 13
> 5 379
6 713
7 869
8 390
9 263
10 331

StarDist' ¥ Cellpose? N EMEERFET TEL < EEZERL TWBSAKDAIZ LT X

1.  Schmidt, U., Weigert, M., Broaddus, C. and Gene Myers. (2018) Cell Detection with Star-convex Polygons. MICCAI
2. Stringer, C., Wang, T., Michaelos, M., & Pachitariu, M. (2021). Cellpose: a generalist algorithm for cellular segmentation. Nature methods, 18(1), 100-106.

H/fRT—%: BBBCO39v1 Caicedo et al. 2018, the Broad Bioimage Benchmark Collection [Ljosa et al.. Nature Methods. 2012]
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ﬁ stardist-napari® 1 > A ~—JL

!

napari File View Layers Plugins Window Tools Help [ NON ] Plugin Manager

00 Install/Uninstall Plugins...
Plugin Errors...

stardist-napari| Refresh

Installed Plugins (0/7)
clEsperanto

Assistant (napari-assistant)

Assistant (clEsperanto)

convert to 2d timelapse (napari-time-slicer)

split stack (napari-assistant)

duplicate current frame (napari_skimage_regionprops2)

Available Plugins (1/432)

vith Star-convex Shapes midt, Martin - |nstallation Info > Install
W

Show Status all by name Install Close

1. Plugins > Install/Uninstall Plugins...&z 317
2. stardist-naparizt&3% UInstall
3. naparix BitcEl
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«  stardist-napari® 31T

napari File View Layers Plugins Window Help 00 napari

O O Install/Uninstall Plugins...
Plugin Errors...

(.I.. Ak Star-convex object detection for 2D and 3D images.
R If you are using this in your research please
opacity: 1.00

contrast limits: L StarDiSt

auto-contrast: continuous Input Image IXMtest_A02_s1_w1051DAA7C-7042-435F-99F0-1E847D9B42CB
gamma: 1.00

StarDist (stardist-napari)

Image Axes YX
opacity: Gl B l gray M4 Predict on field of view (only for 2D models in 2D view)

contrast limits: blending: translucent_no_depth W

interpolation:  nearest v Neural Network Prediction:
auto-contrast: continuous

Model Type ® 2D 3D

Custom 2D/3D
gamma: 1.00

Pre-trained Model Versatile (fluorescent nuclei)
: v
colormap . gray Model Axes

blending:  translucent_no_depth + Normalize Image

Percentile low

‘ 0 [ : Percentile high

interpolation: ~ nearest

% Input image scaling
[

© IXMtest_A02_s1_w1051DA...

NMS Postprocessing:
Probability/Score Threshold

b 7

Overlap Threshold
Output Type

® |XMtest_A02_s1_w1051DA... Advanced Options:

Number of Tiles

Normalization Axes

Show CNN Output
Set optimized postprocessing thresholds (for selected model)

Restore Defaults
> D "e D‘ H ﬂ Run

IXMtest_A02_s1_w1051DAA7C-7042-435F-99F0-1E847D9B42CB.tif plugin: napari builtins  [-775 583]

1. Plugins > StarDist (stardist-napari) %z &}
2. BERISUTNIA=FZEEL (FEIET7A/)LK) Runy v =28 U TET

Aactivity
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2 stardist-napari® E1THER

m napari

StarDist AIETI)LICE DAV RTVR
TIOXTF—I g3 VERNHEADEINS

HR SR

@ StarDist polygons

® StarDist labels

® |XMtest_A02_s1_w1051DA...

H/fRT—%: BBBCO39v1 Caicedo et al. 2018, the Broad Bioimage Benchmark Collection [Ljosa et al.. Nature Methods. 2012]
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R napari-skimage-regionprops® -1 >~ A k—JL

.

napari File View Layers Plugins Window Tools Help | JON Plugin Manager

@ Install/Uninstall Plugins...

Plugin Errors...

napari-skimage-regionprops Refresh

Installed Plugins (0/4)
clEsperanto

Assistant (napari-assistant)

Assistant (clEsperanto)

convert to 2d timelapse (napari-time-slicer)

split stack (napari-assistant)

duplicate current frame (napari_skimage_regionprops2)

Available Plugins (1/435)

napari-skimage-regionprops

A regionprops table widget plugin for napari Marcelo Zoccoler, Installation Info } Install
Robert Haase

Show Status ) by namejurl, or drof Install v

1. Plugins > Install/Uninstall Plugins...&z 317
2. napari-skimage-regionprops% &% U Install

3. napariz BicE)
napari-skimage-regionprops: https://gi

2024$8ﬂ 15 El <7T<> JST- NBDCT &ﬁq:jﬁu%jj/\ - AJACS (j_ 7 /r \/) napari: https://napari.org/ = ctéﬁﬂﬁ'Sofromew N. eta‘l (2024) Zen(l)doAWZQ 39
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. File View

napari-skimage-regionprops® 3£

Plugins Window | Tools Help

= Measurement maps
v ‘+ < ¥ Measurement tables
2 O0Ac

opacity:

Measurement
Utilities
Visualization
Tools Info

edge width:

blending: translucent

face color: #0

edge color: -

vellow

display text:

1.

2. BHUEWIT X

2024F8515H (K) JST-NBDCT —

Measure intensity at point coordinates (nsr)
Object Features/Properties (scikit-image, nsr)
Regionprops (scikit-image, nsr)

Regionprops of all frames (nsr)

— Y ZIEE 5

RERITELE S  AJACS (K74 )

L. Run’

File View Plugins Window Tools

blending: translucent

face color: #

edge color: - vell

display text:

StarDist polygons
@ StarDist labels

@ |XMtest_A02_s1_w1051DA...

>O®ooi M

Ready use <2> for transform, use <R> for add rectangles, use <E> for add ellipses, ust

napari-skimage-regionprops: h

051DAATC-7042-435F-99F 0- 1E847DIB42CB (data)

<L> for add lines, use <T> for add path, use <P> for add polygons, u...

Tools > Measurement tables > Regionprops (scikit-image, nsr) %z tC&j
VU TET

napari: https://napari.org/ [Z & Zaﬁ¢$ﬁ Sofronlew N etal., (2024) ZenodOMMZENQMMZQ

“ activity
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w% napari: napari-skimage-regionprops D E TR

File View Plugins Window Tools Help

w Q ® Q

x W@

opacity: 07C

edge width: 0
v

ble nding: translucent
face color: #00000000

edge color: . 3 M moments
& . ¥ W

display text:

Copy to clipboard . /]/ \/ Z 9 \/ Z t 7\\>( \/ 7_.— — \\/ 3 \/ ﬁﬁ%%
label area bbox_area  «quivalent_diamete convex_a L_ BI(:I- }—L'; L/ 7—(_ ﬁq: *):I- %—j: % d) 7_ 7 )I/ 75 tEl j:,

® Q 835.0 1066.0 32.60605802383... 860.0

SOl e > 2 1495.0 43.62903986313... 1542.0 é n %

756.0 986.0 31.02529767495... 773.0

@ StarDist polygons
687.0 945.0 29.57559073345... 710.0

® StarDist labels
1090.0 1443.0 37.25360524514...

@® |XMtest_A02_s1_w1051DA... — —
1082.0 1548.0 7.11664299749...
1370.0 1833.0 41,765274766009...
808.0 1088.0 32.074562; il
802.0 1064.0 31.95525175738...
832.0 1100.0 32.54743156102...
> Deo

Ready use <2> for transform, use <R> for add rectangles, use <E> for add ellipses, use <L> for add lines, use <T> for add path, use <P> for add polygons, u... 4 activity

EfR7T—%: BBBCO39v1 Caicedo et al. 2018, the Broad Bioimage Benchmark Collection [Ljosa et al.. Nature Methods, 2012]
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Celegans-5pc-17timepoints spot features
Mean intensity ch1 vs T.

BT A LT TA=ZRITERICEVNVTRO NSy F U 7ICL D, Mgk Z/ERUERTT 5

B{RT—%: Celegans AZ212 H2B-eGFP 47 —4% Celegans-5pc-17timepoints.tif (94 MB).
TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)

— P . .- . TrackMate: /i i i
2024583150 () JST-NBDCT — X BITFEE S 1 AIACS (F > 74 ¥)  Tineves, J.Y. etal, (2017). Methods, 175. doi
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http://samples.fiji.sc/Celegans-5pc-17timepoints.tif
https://imagej.net/plugins/trackmate/tutorials/manual-track-editing
https://imagej.net/plugins/trackmate/
https://doi.org/10.1016/j.ymeth.2016.09.016

R om0 mirpst o

« T A XE?
> 291 x 354 x 41 x 17 (XYZT) & EEERY/IN S LY
> FijidTrackMate TX 5 AT BE
- TrackMateD#&H3RIE? (MWD PITLTEBZERW)
> IV FIBEEGRLED T, DoG or LoGik 2 TOK
« BRIZELTWBEDH D
> BEETRIEZ DR o DAIEZ BN

B{RT—%: Celegans AZ212 H2B-eGFP 47 —4% Celegans-5pc-17timepoints.tif (94 MB).
Tinevez, J.-Y., TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)
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R o mirsstons

TrackMate'ZFf|FHLU. HHE~NZ v X7 - HRERFEE#BETZ1TD

LRI MR B RRFIji 2 01 >
LIT Oz BH e THA

« AR M&EH (Detection)
 JB#R(Linking)

- fABERHFEE (Track scheme)
BHEO 7Oy k
KEL I EEFERGE)

VRN —73

LT DimXFig. 2k Y E{E5|H
Tinevez, J.-Y. et al. (2017) Methods, 115, 80-90. doi:10.1016/j.ymeth.2016.09.016

. o 1. TrackMate: https://imagej.net/plugins/trackmate/
202488 15H () JST-NBDCT — X fi#friEE < : AJACS (> Z7 14 V) Tinevez, J._Y. et al., (2017). Methods, 115. doi:10.1016/.ymeth. 2016.09.016 44
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F TrackMate D &)

Process Analyze

Plugins  Window

Help

@ Celegans-5pc-17timepoi...
2:22/41t:13/17 (Chl); 47.63x58.55 pun

Time Lapse
Tracking
Transform
Utilities
Volume Viewer
Debug
Sandbox

AutoRun
BIOP

vV VvV VvV Vv

v VvV VvV Vv

MTrack2
Manual Tracking
ToAST

Load a TrackMate file

Manual tracking with Track

FilamentDetector

ate

Please note that TrackMate is available through Fiji, and is based on a
publication. If you use it successfully for your research please be so kind
to cite our work:

Ershov, D., Phan, MS., Pylvandinen, J.W., Rigaud S.U. et al.,
TrackMate 7: integrating state-of-the-art segmentation algorithms
into tracking pipelines. Nat Methods (2022).
https://doi.org/10.1038/s41592-022-01507-1

link to paper
Target image: Celegans-5pc-17timepoints

Calibration settings:

Pixel width: 0.198 um
Pixel height: 0.198 um
Voxel depth: 1 um
Time interval: 2 min

Crop settings (in pixels, 0-based):

X C to 239

Y to

% 0 to 40

T 0 to 16
Refresh ROI
2 Save (C]P = Next

BT ROEGRZRE. Plugins > Tracking > TrackMateh 5 TrackMateZ=&£&#9 %

B{RT—%: Celegans AZ212 H2B-eGFP 47 —4% Celegans-5pc-17timepoints.tif (94 MB).
Tinevez, J.-Y., TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)

2024F8H15H (K) JST-NBDCT — X BT E S 1 AJACS (> 54 )

TrackMate: https://imagej.net/plugins/trackmate/ |Z & % f&47
Tinevez, J.-Y. et al., (2017). Methods, 115. i
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TrackMate:

[ ) @ TrackMate on Celegans-5pc-17timepoints

Select a detector

LoG detector v

This detector applies a LoG (Laplacian of Gaussian) fiter to the
image, with a sigma suited to the blob estimated size. Calculations are
made in the Fourier space. The maxima in the filtered image are
searched for, and maxima too close from each other are suppressed.
A quadratic fitting scheme allows to do sub-pixel localization.

L oG detector®=E{T

® @ TrackMate on Celegans-5pc-17timepoints
LoG detector

This detector applies a LoG (Laplacian of Gaussian) filter to the
image, with a sigma suited to the blob estimated size. Calculations are
made in the Fourier space. The maxima in the filtered image are
searched for, and maxima too close from each other are suppressed.
A quadratic fitting scheme allows to do sub-pixel localization.

Estimated object diameter: 8 Hm

[ Save @ |~ = = Next

LoG detector#%:#3R UEstimated object diamete%8ICERE (T —

BfRT—%: C.elegans AZ212 H2B-eGFP FrFET
Tinevez, J.-Y., TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)

TrackMate: https://imagej.net/plugins/trackmate/ 1 & % f&#HT
rackMate: & 46

202458R15H (A) JST-NBDC7T Tinevez, J.-Y. et al., (2017). Methods, 175. doi:10.1016/L.ymeth.2016.09.016

v

Quality threshold: 0
Pre-process with median filter:

Sub-pixel localization:

@ Preview

[ Save @ 7 = = Next

v

[] @ TrackMate on Celegans-5pc-17timepoints

- Track quality provides: Mean Q.
- Track motility analysis provides: Total dist., Max dist., Cfn. ratio, Mn.
v. line, Fwd. progr., Mn. y rate.

Image region of interest:
Image data:
For the image named: Celegans-5pc-17timepoints.tif.
Matching file Celegans-5pc-17timepoints.tif in folder:
IUsers/sugawara/Downloads/
Geometry:

X= 0- 239, dx=0.198467

Y= 0- 294, dy=0.198467

Z= 0- 40,dz=1.00000

T= 0- 16, dt=2.00000

Configured detector LoG detector with settings:
- target channel: 1

— XRIFTEEZ S  AJACS (A 74 )

- threshold: 0.0

- do median filtering: false

- radius: 4.0

- do subpixel localization: true

Configured detector LoG detector with settings:
- target channel: 1
- threshold: 0.0
- do median filtering: false
-radius: 4.0
- do subpixel localization: true

Starting detection process using 8 threads.

Detection processes 8 frames simultaneously and allocates 1 thread
per frame.

Found 35649 spots.

Detection done in 8.2 s.

[2 save @~ &= = Next

TICKDFEE) U zR1T

— 4% Celegans-5pc-17timepoints.tif (94 MB).


http://samples.fiji.sc/Celegans-5pc-17timepoints.tif
https://imagej.net/plugins/trackmate/tutorials/manual-track-editing
https://imagej.net/plugins/trackmate/
https://doi.org/10.1016/j.ymeth.2016.09.016
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TrackMate: LoG detectoriEE2 D7 4 LY U Vo

] @ TrackMate on Celegans-5pc-17timepoints ’ . Celegans-Spc-1 7timepoi... [ ) @ TrackMate on Celegans-5pc-17timepoints

Initial thresholding z:20/41t:11/17 (Ch1); 47.63x58.55 pn  Setfilters on spots

Set here a threshold on the quality feature to restrict the number of
spots before calculating other feat and dering. This step can
help save time in the case of a very large number of spots.

Waming: the spot fitered here will be discarded: they will not be
saved and cannot be retrieved by any other means than re-doing the
detection step.

27 IV

Quality

v

Above 3elow Auto

@@

Selected spots: 74 out of 35

min 0 max 10

|2 save ()P =| = Next / /r Z\\E\Zﬁj\ 4 [ Save e|F =| = Next
QualityOE A KT S LADS /A AP E YT FH LD DIER ICThresholdz 5% 7E

BRT—7%: C.elegans AZ212 H2B-eGFP JFF4 7 —% Celegans-5pc-17timepoints.tif (94 MB).
Tinevez, J.-Y., TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)

. - _ TrackMate: /i j ' 12 &k BT
202458150 (K) JST-NBDCT — X EHTEHE R 1 AJACS (¥ 74 V) Tinevez, J.-Y. et al., (2017). Methods, 115.@2@1&9&9_@

Color spots by: ' Uniform color v
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TrackMate: Simple LAP tracker® 317

[ ] @ TrackMate on Celegans-5pc-17timepoints O @ CeIegans-Spc—17timepoi...

2:20/41 £11/17 (Ch1); 47.63x58.55 ur [

Starting initial filtering process.
Retained 74 spots out of 35649.

Settings for tracker:

Simple LAP tracker

Calculating spot features...
Calculating features done in 0.6 s.

This tracker is identical to the sparse LAP tracker present in this
trackmate, except that it proposes fewer tuning options. Namely, only
gap closing is allowed, based solely on a distance and time condition.
Track splitting and merging are not allowed, resulting in having
non-branching tracks.

Performing spot filtering on the following features:
No feature threshold set, kept the 74 spots.

Performing spot filtering on the following features:
No feature threshold set, kept the 74 spots.

Configured tracker Simple LAP tracker with settings:
- max frame gap: 2
- altemative linking cost factor: 1.05
- linking feature penalties:
- linking max distance: 15.0
- gap closing max distance: 15.0
- merging feature penalties:
- splitting max distance: 15.0
- blocking value: Infinity
- allow gap closing: true
- allow track splitting: false
- allow track merging: false
- merging max distance: 15.0
- splitting feature penalties:
- cutoff percentile: 0.9
- gap closing feature penalties:

Linking max distance: 15.0 pm

v

Gap-closing max distance: 15.0 Um

Gap-closing max frame gap: 2

Starting tracking process.
Tracking done in 0.1 s.
Found 6 tracks.

- avg size: 12.3 spots.

- min size: 6 spots.
Z - max size: 17 spots.

[ Save 0|7 =| = Next > [ save @, &=| = Next

Simple LAP trackerzERU. T 7 ALk D/INT X —% THEITZ ELT

BRT—7%: C.elegans AZ212 H2B-eGFP JFF4 7 —% Celegans-5pc-17timepoints.tif (94 MB).
Tinevez, J.-Y., TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)

. _ o TrackMate: https://imagej.net/plugins/trackmate/ [Z & % &4
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@® © @ TrackMate on Celegans-5pc-17timepoints ® © @ TrackMate on Celegans-5pc-17timepoints [ OK ]

TrackScheme
Set filters on tracks Display options ¥ Edit settings 2 Layout A styie: | simple v B H @ @ O @ @&
Display spots as ROIs
Spot display radius ratio: 1 E
Display spot names: [j
Color spots by: | Track index v]
auto min 0 max 10
Display tracks Show entire tracks v (2]
Fade tracks in time: |/ Track ID
Fade range: 30 < time-points Quality
Color tracks by: = Track index v X
> —
auto min 0 max 10 Y
z
T
[ Limit drawing Z depth 10 (| pm
Frame
R
Visibility
Spot color
@ @ Mean ch1
Median ch1
Color tracks by: = Track index v
Min ch1
auto min 0 max 10 Max ch1
— c
{(fl‘ TrackScheme f‘:‘] Tracks D Spots
Sum ch1
[ save @~ E] =» Next [ save @7 &= = Next Std ch

Color spots by & Color tracks by Track index(CE%E U. TrackShcemez 3z~

BIRT —%: C.elegans AZ212 H2B-eGFP Fr¥4 7 —% Celegans-5pc-17timepoints.tif (94 MB).
Tinevez, J.-Y., TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)
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Celegans-5pc-17timepoints.tif (150%)

2:19/41t:1/17 (Ch1); 47.63x58.55 pm (240x295); 16-bit; &%, Layout | [ Sivie: | simple o lagqQ @e

[ ]
@
®
®
ID51176 ®
Track ID 0 o
Quality 519.9 @®
X 27.84 @
Y 38.10
®
z 18.06
T 0.000 L4
Frame 0 .
R 4.000 @
Visibility 1 °®
Spot color
[ ]
Mean ch1 464.7
Median ch1 209.0 ®
Min ch1 9.000 [ J
Max ch1 4095 =)
z Sum ch1 3.670e+06
> Std ch1 691.3

AREUTWBLINKZEML. REZZSpot & LinkZ HIER

BRT—7%: C.elegans AZ212 H2B-eGFP JFF4 7 —% Celegans-5pc-17timepoints.tif (94 MB).
Tinevez, J.-Y., TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)
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@ Celegans-5pc-17timepoints.tif (150%) @® © @ TrackMate on Celegans-5pc-17timepoints

2:20/41 £:17/17 (Ch1); 47.63x58.55 um (240x295); 16-bif _ O Celegans-5pc-17timepoints spot features
© Spots t Links )&L’l Tracks

Plot of Mean intensity ch1 vs T.

|2 Plot feats Fat
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1,500 .
T v i K —_—
” N
\
Features for Y axis: ] i A
- !
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Mean intensity ch1 v E 1.000
— - '

||

0 e T {min)

z (® All () Selection () Tracks of selection [v] Connect

- Mean ch1i

3 [ Save 0|7 = = Next

Spot, Link, Track D& E (Bl SpotDFIEE) DOEBEZE{bE 70Ov ~

BfRT—%: C.elegans AZ212 H2B-eGFP ffF 4T —% Celegans-5pc-17timepoints.tif (94 MB).
Tinevez, J.-Y., TrackMate tutorial (https://imagej.net/plugins/trackmate/tutorials/manual-track-editing)
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R ik miestic 513 2 ChatGPTDEE

EHEHR THRE U CEREESRZAVT. BRALERICKE T 2EL OHREZOABEEELLVWTT, EDLSICTNIEVWNTIH?

©® EAEHSECRELUERAEEGEAVT. BLXOBRKOAEREEET 2FEEUTICRLET. EHAT3Y—ILE LTI, ImageFijidSEL TWET,

Flg
1. BEROFHAH
o ImageJfFijiz#CE L. BREEGRETAAHET (‘File > Open’) »
2. EROAINE
o HEN /A ZXZETHEE. TBbT7 4L EBRELT/ A XZBRELET (‘Process > Filters > Gaussian Blur' %&) o
o HENEFEPITTWEEBA, Yv—T 74P EFALTIAV RS ANEBLEEEET (Process > Filters > Unsharp Mask™ 72&) o
3. WERE

e ‘Image > Adjust > Threshold” Z:#iRL. F{EZHEL THifgZZA (FIR) &2 (BR) IKTHELLET,

. EBRERE Cauto RYY) £RUIE. FHTHEELET, Cha-tG PT40 ‘i%@@ﬁ’i;ﬁ- J — 7 70—
4 BRESRYVY

\ —
o iEEEEAYER L TWAIEA, “Process > Binary > Watershed” Z{#EFHL TELX OMREZENE LT, t ‘i Li\ IEJ - @ IE%% ;\L}g. L/ 72—:

o HEAEMNUL>HDDEEINTWEZ EERELET,
5. fRIGOEHA
e “Analyze > Analyze Particles’ ZEIRU. LITOA TV a Vv ERELET :
o “size: BN ETAMIEBOKRZZIICIEU TREZHRE (XL, "eo-Infinity’) .
e ‘Show' A>3 V% outlines' ICERTE,
o “Display results’ #F v 7 LT, EREERTR.
o« TOK BV UYITRE, BAREOEENHEIN. BENRTINET,
6. BHRORF
o FHEERMNRRINSCD 4V RIDS "File > save As” ERIRL. BRERELFET,
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R ik miestic 513 2 ChatGPTDEE

=RTHREONZ Y XV I ZE UIZWTT,

©® =ERTHEBEONSYEFVIBITETSLHICIF. BURY I 7PV —)LEFERL. UTOF
JEICTEDS CENEETY, I I TlE. Fiji/lmaged. Imaris. TrackMate. NAPARIZZE DY — )L %z f&E
B9 2—MREBAEICODVWTEHRBLED,
ERY—ILDZEE
e Fiji/lmageJ: A — 7> Y — XA TELEEREIRBHURERITY — Lo
o Imaris: ERAY 7 D7 THD . ZRITEMREENT TR IRIERE %= 1244L,
e TrackMate: Fijid 7274 >THN. 2DELV3IDMZVvF VT ICHIL @
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R azoxes
« EYBERBTDOEKRICODEIRZEZT

« A—T 2V —REYEGRENY 7~V 72 BWEYBIRENT DESH
- FAEl BEAFRELZOEEEE (Fiji, napari)
o BBRE2: WHAY A LT TAZRITEGRERWZHE N T v £ Ui (TrackMate in Fiji)
- FRE3 REBXA T4 NERICK T 23S TEMEBESHEN (QuPath)

o EYERBITZ1TE> TW TEDHICHERIBHBDIANE
« BYTRNITIT7DREARFa2AXAVE
s BY TNV TFSTA4VDERED
« image.sc”7 # —Z LAPBIiDF A
« ChatGPT/4 & DER
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R RkEmEbBI-REECEETS MY 2

- BT T —F I U IcEREENTY — I
« BigDataViewer: htips://imagel.net/plugins/bdv/

« Mastodon: https://mastodon.readthedocs.io/
« ELEPHANT: https://elephant-track.github.io/

o T DERENTAIY —IL
« Segment Anything Model (SAM): https://segment-anything.com/
« QuPath extension SAM: https://github.com/ksugar/gupath-extension-sam

T O G O ° T v ﬁ%?—ﬂ&—z%&?%:AJACSz‘;oizglé//Z

AR=—IVITTF—ER—R|Z

e NAAA A=V TF—HDF—HIR—2Z BREERL. BREIATS
« SSBD: https://ssbd.riken.jp/database/ #2BF. RO D, AR - -

BAESTFRAR

Zoscs :l‘
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https://github.com/ksugar/qupath-extension-sam
https://ssbd.riken.jp/database/
https://togotv.dbcls.jp/en/20220831.html

R EeLep

BigDataViewer 1

File Window View Edit Settings Plugins

channel 1

live mode

Sugawara et al., (2022) eLife 11:e69380 https://doi.org/10.7554 /eLife.69380
BT —4%: Parhyale hawaiensis regenerating leg (demo dataset) https://zenodo.org/records/4549193

Fiji: Schindelin, J. et al. (2012). Nature Methods, 9(7), 676-682. d0i:10.1038/nmeth.2019 70
BigDataViewer: Pietzsch, T. et al. (2015). Nature Methods, 12(6), 481-483. d0i:10.1038/nmeth.3392
Mastodon: https://mastodon.readthedocs.io/ ELEPHANT: https://elephant-track.github.io/ (T & % &7
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https://doi.org/10.7554/eLife.69380
https://zenodo.org/records/4549193
https://doi.org/10.1038/nmeth.2019
https://doi.org/10.1038/nmeth.3392
https://mastodon.readthedocs.io/
https://elephant-track.github.io/

@

RIMEN

Al-assisted annotation using
P Meta's 'Segment Anything Model'

4 Server http:/Nocalhost:8000/sam/

'55, SAM model | vit_t (mobile)

@ Foreground \
Draw prompts 0O | & +
Background

Output type | Single mask

v Assign random colors V| Assign names
Keep prompts Display names
Run for selected Live mode

QuPath extension SAM (&jiH]

S @ | 251x & @N

Add

Show point convex hull

v | Highlight selected objects by color

Point size

ad

BT —4%: OpenSlide Test data CMU-1.svs https://openslide.cs.cmu.edu/download/openslide-testdata/Aperio/

3888.63. 5067.81 um

BBBCO39v1 Caicedo et al. 2018, the Broad Bioimage Benchmark Collection [Ljosa et al., Nature Methods, 2012]

202488158 (K) JST-NBDCT — & f&#7

#EEHS AIACS (v F4YV)

QuPath: https://qupath.readthedocs.io/ 12 & % f##T

Bankhead, P. et al., (2017). Scientific Reports, 7(1)..d0i:10.1038/s41598-017-17204-5
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https://qupath.readthedocs.io/
https://doi.org/10.1038/s41598-017-17204-5
https://openslide.cs.cmu.edu/download/openslide-testdata/Aperio/
https://bbbc.broadinstitute.org/bbbc/BBBC039
http://dx.doi.org/10.1038/nmeth.2083

£

- ERINTERULERT — Y2t
« Broad Institute Broad Bioimage Benchmark Collection (BBBC)
« Open Slide Test Data
« Jean-Yves Tinevez (Institut Pasteur)

- ERINTCERLEY T ND T
 Fiji: https://image|.net/
« TrackMate: https://imagej.net/plugins/trackmate/
« napari: https://napari.org/
« stardist-napari: https://github.com/stardist/stardist-napari

« napari-skimage-regionprops: https://github.com/haesleinhuepf/napari-skimage-regionprops
e QuPath: https://qupath.readthedocs.io/
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@

RIMEN

Q&A

202488158 (K) JST-NBDCT — X fBITEE S : AIACS (> T4 )
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v BRI VT —MAV T IARANDEZE

TEYIER, E5->TH, SZ7OMNSNYITORT—I)LETHRLTIDT, #FNENoEMRIICH
ENDHDEENTY 7 MR AEZ SHENIBEZWTY,

NeEFR TN U fzimaged/Fiji, napari, QuPath® [Eh. ¥ X7 kLY 7 h D27 F55
1AW HBD X,

BYITKND T 7DTFZ04 > R—=IPBIii (https://bii.eu/) ZERATDIETHERICY T RY
T 7T AEZ NS ENARETY,
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T

2 SR7YT—rAY T TR MND[EE

HER, SRITEBZEHR > TWSDTI3IRITHBENZITOICHDFEEENCLEEZZTVWET,

QuPathld=XTTEERZFRIRCTEXIH. BT ZRITERRA T ICFE LU TEREFSNTWERT,

napari® =R JoB{REET R 7> 7' 1 > BigDataViewer & #E¥E L TEES BFijiS 71 VDA
NEL TWBIHEEHHDDT, HETRNITIONEREVWNERBNET,
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v BRI VT —MAV T IARANDEZE

cellpose’s & TEIR U - ZHDMIEDROIZZ BE) CHITI 2N 7 ODMH AR E SHIRWT
FTEITEH DD WTT,

ROIBGEHRO SRR 21T 5 FIRIERBEREOABDHSEICHBREINER VX T,
CellposeZFiji TmacromnM 5 XTI 2 A EE U TRUTHISE LD ZES5TY,
Cellpose-Fiji: https://github.com/Biolmaging-NKI/Cellpose-Fiji
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2 SR7YT—rAY T TR MND[EE

Fiji (Imaged) OEWE, X7 U TNODEARANGBEZHICOWTHELU TOWRICHDE LGS E
BRIABICOWTHERD EIFcWelZithiEEB->TED E,

ImageJ DY 7 ODFEWAICDWVWTH, IDERIFTICEZTIEL L,

ImageJ¥ 7 ODEEAHICDVWTIFUTHINSEICKRDET,

 Introduction into Macro Programming: https://imagej.net/scripting/macro

» Imaged Macro Language: https://imagej.net/ij/developer/macro/macros.html
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RIMEN

Hpi >V —MNRYU IV IAMDEOE

TrackMate [CDWT., SNEEAEFNIFE R BRWENEZ W5 & Spotsh[al U Stack icEFIE N
2D, spotshE&tINcDIT2DT. WEREEHZ TARULL,

KEBETIKS T4 IILTY) VI BEDF B Z SR 2L\,

F /. TrackMate-StarDistia ERREICAIETILZRBWVWSF EE2FR IS & bHETHst<
=Y AW

TrackMate-StariDist: https://imagej.net/plugins/trackmate/detectors/trackmate-
stardist
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2 SR7YT—rAY T TR MND[EE

LIET. BIEICEWTHIEULGFPONILF Ry 7Tk U X UDIDERGR ENEH U < BT
2UFEUR, BEEEEDKRICESNhTWSDTLESN?

REZR TN UTcTrackMateDF|H%Z &< f2 2 LY,
KEERT—YD K~ ZvETIcEWTIEMastodon/ELEPHANTHHE TSR 2 & LY,
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@

RIMEN

=

SR VT — AU T A MANDEE

BPBEOMEEENSHIEDEIL T Z2RBBSE TEAZN T, KRBT TLROTEL
FETRESDRIESDEDEVZANCDBRELE VWS T RX T ZTVWEWERB>TWET, ZD K
SRYAVICIGHETE S, B TERANDKED L DZTHBSETEHATEI X %2> TWE
7—537—:\/\—6\3—0

EBERNEBWVWXIT DT, QuPathEBENRBWEITERD XTI,

FhERE D EREk I ZPixel Classification!. D38 (& Cell Detection2& & U*StarDistd
QuPath extension3h B U TWBKEEEE D £ J,

1. https://qupath.readthedocs.io/en/stable/docs/tutorials/pixel classification.html

2. https://qupath.readthedocs.io/en/stable/docs/tutorials/cell detection.html

3. https://qupath.readthedocs.io/en/stable/docs/deep/stardist.html

2024 8H 158 (K) JST-NBDCT — X BITsE L4 1 AIACS (F 54 >)
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T

2 SR7YT—rAY T TR MND[EE

B{REET TOEE, - BEOEEROPOAZHDIEWERBWET,

BITDOINSA—FZ2EEL~NY Y OFTEELT % I & THRITOEEHNEIRFEETT,

BOHERICOWVWTIE, H5HNUSDRIDTTE (FEEHRGE) TSREBIB/REZR/TWVWST AL
T—Y%%EmLTHE. BFFENOEHNEREDEVHFREHEDI ESH MR T 5 E VWS FIR
D= ERDTT, DR ERERQREDERZHANS I & TEENRENTDEDFHEA RIEE

EIRDFET,
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T

2 SR7YT—rAY T TR MND[EE

EYBEREBITORNBRIC TRERR SN/ DBNADNAIELRSEBEWLET, CNIEFHATREINE,
EWSHXHAHNIESHRWZEEZWTY,

FAD BRI HEK U CAEYBREREEDHX. 7L 7YY MEUTEUTRASEWET,

1. Sugawara, K., Cevrim, C., Averof, M. (2022) Tracking cell lineages in 3D by incremental deep
learning elLife 11:€69380 https://doi.org/10.7554/eLife.69380

2. Sugawara, K. (2023) Training deep learning models for cell image segmentation with sparse
annotations b/oRxiv https://doi.org/10.1101/2023.06.13.544786
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v BRI VT —MAV T IARANDEZE

TRIBABZ R I BICH o> T, RERICPHEBIRE (FICHEE. B OFFMZzT53BRED K
SHBEICERINIELWVWODIZFD 2L\,

RIBEBTE OBYREEESN (HEREYLPYYY YN IJO—LRERED, BRDETE
BT ERE) 2HZATIFLL,

BB U e WREICE U GRR PHEBORENZEL VBR EICHENSHEIE. TORIMLZRETE
% & D ICEERETDAEZREINT D EWND ZENERNBZRAEICHRED X,

B REEEEVWE—RICERIDZEFHLUWTITH, ZEESWVICK DEREBITOEREIK
=L T TBHEENHDZIDT, BERNKFUREBEEGVWTIHRRI DI ENEXULWVWTT,

BERMEBICEDRBEGWEIRELTEFELHD X,
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W BRIV VT —RAYITIAMNDE

I

SRESANEARRR Y > )L DRI R FH Z F D fo L\,

29 2A TV 7 M2 REETERWVWE WS TN REICKRD LS THNIX. AEETIK-TZ
WatershedED SRR AIREMEDNH D £,

o, WEHDTHEBETELZFHRBNH U WGE (X, CellposeStarDisth EAIETILEFEZ S
T35 ETRVEHEHERENBEFETEXT,
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F E T2y el NN Y R/ iy 8 NNV [=

I

YL T B & FICIEENE AEHZ TIEL W,

BRI OERZBIRIT SOOI —RIBIKRKHSNDZT—IADEZITWET,

[EE|
ERATOFERFEICE VTR, BITMRBREEBRULCBERZRDSNDT—ADNLZNTT,
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2 SR7YT—rAY T TR MND[EE

T

EmEeyRoEGRZzAW . FEZRODEEO VR E SHRWETNIEEWTT,

QuPath E COXREBEBDODEEICDOWTIELUTZ SBEI L,

https://qupath.readthedocs.io/en/stable/docs/tutorials/separating stains.html
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2 SR7YT—rAY T TR MND[EE

mReEWCEBROEBCEEDLOHDESEER (APR—LR—IRE) ZHATUELWVTT,

AAEDY Y —2: faaaged
«  TlmagelTIF U H2EMERENT) = BiFASLE, FKHGEETLERE PMAT « AILFEL

o FTRMBAXEAIC & DQuPathfZsi: https://zenn.dev/rchiji/books/0025385037d794
EEDYY —XA:

« QuPathFH#&E DPete Bankhead (T & 2 &Y {&REENT D AFT: https://bioimagebook.github.io/

FHAT f)b%‘?i&ﬁ?ﬂ:
« NEUBIAS®DYouTubeF ¥ > XRJL: https://www.youtube.com/neubias q\jVeb*;-’;rl\A: D3I
« Robert Hasselc & &Y EG#ITFEEE Lecture Biolmage Analysis 2020:
https://youtube.com/playlist?list=PL5ESQN{fMbIc7SAMstEu082ivW4BDMvdOU&si=9Mbzub3QF
4b-6QoS
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