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Configuration:
CYT5MPV

)R Reader: IRUE &= /28
MHUZE - BBRE - EelHA
e

=2 LEDAE R 4
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: 3

v
Lum mirror

Monochromator Optical System

A : 230-999nm
F : 250-700nm
L : 300-700nm

.
I

‘lﬁyg-’i&_l%“i%ﬂ}ﬁ
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Reader

Microplate reader

‘|}V|ﬁﬁs$¢%ﬂ}§

nnnnnnnnnnn
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Imaging System

Imaging System

seBiolek

|

CYTATION|S ‘
imaging raader

—

newhoundaries  Level Biotechnology Inc.
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HiBE Capture Modes
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{8l 17 =5 56 #A X ER

 BEEYRES
= 185%: 4X - 10X ~ 20X ~ 40X Z=ER R
» XEEEHYHE - EHEEIHE

= BYtiEERA : DAPI ~ GFP - CY5
Texas Red - PE

= Gen5™image PLUS Software

flade]

=BV
@?%é%lgg LED/Filter EZR &S EEHE (BR)

}Vé’ B E Y R K
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Wide Range of Focusing Options&21& B & ¥ &

Image-based autofocus (default)

Flexibility to optimize for biology

Spatial resolution

3D cell culture

Thick biology I
Kinetic studies of 3D biology
Moving biology

°
Focus Metric

Fixed samples

Z Height

A= = g v - = L~

Level Biotechnology Inc.




Magnification
Range

1.25x 2.5x

4x

20x ¢ | 40x

§.
J

(510)'¢

1.25x ‘ ]

=] (— J——=

Level Biotechnology Inc.



Imaging System Filter Set

Hoechst 33342
DAPI
Fluorescein, FITC, GFP
Alexa Fluor 488
YFP
Cy3

TRITC (Rhodamine),
RFP

Alexa Fluor 594

Texas Red

3359
490
493
514
530

530

461
913
517
527
565

570

DAPI Filter/LED Set
DAPI Filter/LED Set
GFP Filter/LED Set
GFP Filter/LED Set
YFP Filter/LED Set
RFP Filter/LED Set

RFP Filter/LED Set

Texas Red Filter/LED Set

Texas Red Filter/LED Set

A

X

Jevel”

B £ 2 8 &

Level Biotechnology Inc.




Labware

T25 flasks Slides

Cell Culture dishes Take3 Micro-Volume plates

(10cm) ‘lﬁve/l’;g B OE B OB R

Level Biotechnology Inc.




¥$%- Correction
collar

Plate Type Typical Bottom Thickness
Glass-bottom microplate 0.17 mm
Cover slip 0.17 mm
Plastic microplate (e.g. 96-, 384-well) 0.5 mm
= . Low-d i i lat .g. 6-, 12-well to 2.0
20X, 4OX q:@ﬁﬁ , %’%W%plate thICkneSS ow-density microplate (e.g well) up to mm

Rl 2 ©

Correction Collar

# = bottom in mm

Alignmentmark
shows current
setting

yvel B E Y R K
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Imaging Workflow

4-Channel Capture = BEE 45 5 B ST AR
Process Edit &Annotate

Cell Count 3408 ECo=T-8uM  aayy

Object Area 269 /

Object /
Circularity 0.661 :

vakiii e
Analyze & Publish

"}Vé.’iéf%‘s‘e%ﬂ}ﬁ

Level Biotechnology Inc.
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AERFE
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e
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Z-stack montage

REERE SR N2RE
R . BORS - AmEsE R . SSRMEME) NE2E R
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=EREAI

3 4 5 6 7 8 |

CONHO®D
0B S8® = >
CO0GRPE
00HBBBBE
20000088 -
GBDOLBPCIS -~

#t x84 Batch Mode 7E{iI A1 Beacon Mode

}Ve/’eagzqt@ﬂ;ﬁ
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Image Processing#{% iz I8

iR E AL

Brightness and contrast

ESEIVRGERIVEES
Digital phase contrast

EBE=E
Background flattening

Bl & iR1E

Deconvolution

‘lﬁYé,ﬁﬁg‘E%ﬂ}fz

. Level Biotechnology Inc.
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Applications

‘lﬁYé,i%B%‘EMJﬂ}ﬁ

= Level Biotechnology Inc.




3D Kinetic NK Cell Cytotoxicity Assay

Augmented microscopy

® © ©

Capture
Plate cells+ Create hydrogel Add media, Three-color. z-stacked images of
collagen with RAFT tool grow tumoroids . ’ .
tumoroids are captured in each well

over 120 hours.

Process 14

Each set of z-stacked images is

z-projected at each time point for analysis @
of apoptosis (green fluorescence) or
necrosis (red fluorescence).

Add
NK cells cell microscopy Analyze . o gl
. . . T N -
Image analysis quantifies apopt0_3|s ?f%(’ 3 3@?‘
(green fluorescence) and necrosis #A e FAw ol
’Q.’ 4'?00 o&ﬁ"

» Using Lonza's RAFT system,
cancer cells are suspended in the
hydrogel and propagate to form 3D
tumoroids.

Automate live

Natural killer (NK) cells are then
introduced and apoptotic and

necrotic induction within cancer
cells measured over 120 hours.

\ £

(red fluorescence).

\ £

Publish

Apoptotic and necrotic induction are
plotted over time for each condition.

A. Apoptotic Cell Analysis

B. Necrotic Cell Analysis

<
=
]
g

=
a
&
£
]
]
<

3
&

i

A~ WINKIe
"f L —= 101NKio
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/
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a
@ 20 40 € 0 o 20
Time (Hours)

-
0 2 4 w W 1w R0 W
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Cell Cycle Analysis Using a Nuclear Stain

Augmented microscopy

DNA content

Capture
DAPI montage (6 x 6) image using
10x objective (one tile expanded).

Process .'

Stitched and background subtracted,
montage image with cell nuclei
identified (zoom shown, about 3,000
cells per well counted on final
montage). .'

Analyze

Determination of G1, S, and G2

subpopulations using histogram analysis of
object total DAPI fluorescence.

/
_

» Cell cycle progression is a tightly * Anuclear stain such as DAPI can
regulated process that involves the be used to quantify this process ‘
duplication of nuclear DNA content since fluorescence intensity :
prior to cell division. doubles as cells progress from G1 Publish
to G2 phase. Cell cycle progression of synchronized

PC-3 cells.

10 15
Time (hrs)




pHrodo-labeled O
Zymosan bioparticles —> O

Extracellular pH 7.4 =——p

Inside cell pH 7.0-7.2

» Macrophages are specialized cells that
consume and digest foreign matter
through phagocytosis.

» pH-sensitive bioparticles are a useful
tool to study phagocytosis as particles
fluoresce in response to acidic
environment of phagolysosomes.

Phagocytosis Assay

<——— Macrophage

........... <«— Actin inhibitor +/—

Phagolysosome pH 5

+ Cellular actin enables unique physical
changes necessary for phagocytosis.

» This assay analyzed effects of actin
disruption on bioparticle
phagocytosis.

Augmented microscopy

Capture

A two-channel image shows black
extracellular bioparticles in contrast to the
red fluorescence of phagocytized
bioparticles (RFP).

\ 4
Process

This movie of kinetic movie shows an
increase in bioparticle phagocytosis over
time (orange).

\ £

Analyze
A primary mask on bioparticle phagocytosis
is applied to all kinetic images.

Publish

Compared to untreated macrophages
(red) actin disruption causes decreased
bioparticle phagocytosis (yellow).

<

0:00:00




Plague Assay

Augmented microscopy

A1: Negative control A2: Positive control A3: Sample 1

Capture

Each well is automatically imaged
at 4x as a 5 x 4 montage.

\ £

Process

The resulting 20 images are stitched
together by the software.

§ : ’

Re'ols’e’e’s’s’s’s’ | Analyze .

Z % % < 4 N’ \,‘-< > : Py -
$§$§$§§$§:‘§= The stitched image is analyzed; plaque s - e ’ =
- : - objects are identified using intensity and R

size thresholds.

* A cell monolayer is treated with a + After incubation, GFP+ circles of

dilution of a GFP-expressing virus. infected cells are counted for virus ‘
* The cells are then coated with agar, titration. Publish
which limits the virus spread to only Objective, quantitative plaque count

neighboring cells. data can be published.

60 80

HIV Titer



Whole-Slide Imaging: Regions of Interest

Augmented microscopy

Capture 1

Whole-slide imaging of prostate core
samples at low resolution using upright
microscope. ROls selected.

\ 4
Capture 2

A montage of each ROI was imaged at
higher magnification (10x) using the
inverted microscope.

4

Analyze
Each ROI montage was stitched resulting
* Whole-slide imaging isa meansto  « Augmented microscopy is the method in a high-resolution image for downstream
transform physical specimens ona used to locate regions of interest (ROIs) analysis.
microscopy slide into a digital followed by automated image acquisition
medium for analysis, sharing, and and subsequent image analysis.
archiving. Publish

The digitized, high-resolution images can
be analyzed, annotated, and easily
shared or archived for future use.




Automated Wound Creation for

Scratch Wound Healing Assays

AutoScratch wound making tool

Automated wound healing assay procedure Clean

Walk-away procedure cleans and
sterilizes pins before and after wound

Manual and AutoScratch ICsy Curves

creation.
§ 80
ol — ‘
g Z: e féi.,"féi.g,.m
e |c1ytocha|as1i:oo], nM oo VVO un d
Repeatable wounds created
Wound created manuallyusing Wound created using the Comparison of HT-1080 wound automatically in 24- or 96-well plates.
P200 pipette tip Agilent BioTek AutoScratch healing inhibitor curves from
wound making tool manually and AutoScratch
generated wounds ‘
Image and Analysis
Kinetic images captured, processed,
it , I and analyzed to determine wound width,
+ Automated wound creation decreases variability % wound confluence and maxwound
Y e within and between wounds, improving repeatability hoealin rate
QR Sl O\ of generated cell migration data. 9 '
. . . . . . . i 96-Well Kinetic Cytochalasin D Treatment
Combined with kinetic image capture and analysis, Publish e

e
2
8

- g = 2500
* 625

)Xyryr**" - 1563
391
- 938

3 - 24

a robust method to generate high-quality scratch

. . Kinetic wound healing curves allow
wound healing results is created.

accurate decisions to be made regarding
cell models and test molecules.

@
3

Wound Confluenc

5 10 15
Time (Hours)




Gen5 image prime &3l %k

Agilent

BioTek Gen5

Microplate Reader and Imager Software

VERSION 3.12

Agilent

‘l,eve/l’ OB s W RN K
Discovering
new boundaries

Level Biotechnology Inc.




Before You Begin

- 7 #Genb5 Task Manager

Manual Mode VS Experiment Mode
EEREFUE

e
fH

E T

« S IE DR 5 A

}V(E%E%ﬂ}ﬁ

"8 Level Biotechnology In



Task Manager 1&g

Clicking this button closes the
i Task Manager and allows access
—— — | to all Gen5 menus.
Read now: 17ENEEVE |
mage mode: LB FENRTU
o : . A=1
—Xpe [l ment' g Ejj 'ﬂ:’ }El JTFHH 1§ JEH 1170719_111501_IMM Session.imm
- Py %Exercise 1 - Tilla Stem.imm i
P I’O’EOCO| ; @ H '%i’ ,%ﬁ &[J ZIK 'fﬁ }Eﬁ | 1160407_135617_IMM Session.imm |
= 00 T riments (
nstrument; &= 2+l & S e
o
Protocols
@
Instrument Control _J Create session from existing images
A Exit GenS
Help

LS VS IVLS LT I Y I




Task Manager

Gen5 Image Prime 3.03

© File Take3 Window | System | Help

ot

Instrument Configuration... When the Task Manageris
closed, you can access additional
options, including the System
Diagnostics menu, which will be referenced
frequently in this document:

Instrument Control

Plate Types...

Oghics Ty eInstrument Configuration

Task Manager,

click the GenS

: i ePlate Types
s Document Library yp

Administrator Login «Preferences
User Setup...

Database Configuration...

2
é@ Preferences...

Instrument Configuration: & 28 2 48 B3 {55 FH
Plate type: E&H

Preference: E&EB R @ EFNUE (7&))
‘I/eve/l’;@ B E » R K

Discovering

new boundaries Level Biotechnology InC.




Image Mode VS Experiment

;‘

o

Imager Manual Mode

2

[

Experiments

Manual Mode

Comments

Experiment Mode

Comments

Single Image

Low volume
samples; Some
tissue section and
chamber well slide
work; Oil
objectives

Multi-well, multi-image
capture; Full automation
of image acquisition

Screening, high
density plates,
high throughput
image acquisition

Capture
Image
Capture
Cell counts and
other cellular
s analysis metrics;

Subpopulations
from each image

No ratios, custom
formulas or
transformation
steps

Cell counts and other
cellular analysis
metrics; Subpopulations
from each image/well/
full plate/ full vessel

Ratios, custom
formulas and
transformation
steps applied to
the full
plate/vessel

Image Mode FEIET

BRI R 8=
DER

e S0 R AN RO B B

(VA=

Experiment Mode BEIET

- BEENHEEIC/HE)

« KREEAR
° %H%{FE%ETHHH
o KMRE R/ REL/EEDNT

SOV

el

g

B £ 2 8 &

Level Biotechnology Inc.




ERFEFUE

Genb file EEFEMUE

« Gen5 Experiment (.xpt) B 2ProtocoltEZE (.prt)
o DefaultiE N EZE®E. C>EHE > L H> 22X >Experiment or Protocol
RIERREUE Image Save Options

o fEHR (OI$a%E)

Gen5 Image Library
Pathname: :\Ge Derime ging Li ‘ ]Browse...
Experiment Folder /4\ ~
N [ <DATE>_<TIME>_<EXPERIMENT> Image files are stored in the
« Genb5 Experiment F[E| / =51l 22 5 A5 B {5 A s AT Ge"si fnage L Suan 1N o oeat
. ++.§|§EEEH 1{ 7:-—;;—;@?“% H“‘EFH ) ,E\Ulttl_iﬁﬂﬁl*ﬁ??: %B = I Windows File System |
WE—ERBE Name: | <DATE>_<TIME>_<PLATE> >

Example: | 170606_102509_Plate 1 |

Image File Naming Convention

Vi | ZL_INDEX>_<IMAGE_IN_WELL_INDEX>_<CHANNEL > | »

Example: |A1.01_1_1 DAPI_001.tif |

4
‘ﬁve/g&gsaar@ﬂ&

Level Biotechnology Inc.




Plate Typ
B &b & (Experiment) i 52

e BEER

Eﬁﬁ:% A 'TE == %T/\\\Tﬂ%@gb\lmﬁ
Gen5 Image Prir B Plate Type<
" File ~ Window | System A Help
L e Plate Types:

Instrument Configurati

Favorite Labware
\

Instrument Control

003

Diagnostics

Plate Types... %
|

Optics Library

Select System>
Plate Types

Document Library

O0oo0o0ooorRo

'?\ Administrator Login

W

User Setup...

Database Configuratiol

‘}’,‘_} Preferences...

1
3

Name
Default; 6 WELL PLATE

Copy a plate
type to use as

Default; 24 WELL PLATE -

Delaull; 43 WELL PLATE 3 -
Default; 60 WELL PLATE TERASAKI 60

Default; 72 WELL PLATE TERASAKY -

Default; 96 WELL PLATE Vlew/ Mod'fy

Default; 96 WELL PLATE METRIC Change its [y
Default; 96 WELL PLATE TERASAK ttinas

Default; BIOTEX BIOCELL PLATE | o 019

Default; 384 WELL PLATE 584 Bt
Default; 1536 WELL PLATE 1536

1222520 9% =
1222520 AF %6

384 Standard 384

384 wel Plate SBS dmensions 39

2 B &

10logy Inc.
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Bottom elevation: B

j Plat= Descripbion

Name: [t ssEladeria: Boton Fluot s I

Marvuifactarer:

Catalogue #
| | sss5073-655079

D FRRE IR A

oK |

Number of Rowe:
Flate width:

Hate Helght:

Plate Ud adds:

| Greiner
I—ﬁ

MNumber of Columns: | 12

Plate Length: | 127760 um

Stacked Hacht: um

["]1indude Lid Parametars

m TopL=f X: 14330 pm

Bottom Right x: 113330 pm

Cancel

Help

Lid Perameters

(G o)

- Bottom elevation: F{Z¥HENNE
« Bottom thickness: #& + 1R 1&

wels
sample Top Left Y:
. ; Bottom Right ¥: 74290 pm
% Well Diameter: 6960 m
A i

| CJshow 2.5mmor

aperture Auto M. ..
[1Slide Holder
m|cr0p|Fte ' Side Wic Plate Description - Imaging Parameters X
X — =1 then,changethese
( carner i | Bottom Elevaton (l) u'n :_ ] (Dstance from top of parameters
Bottom Elevation < —
[»_/I Defire Accessible Bottom Focus Ragon /’
X/fY Pasitions (3) ,//

Generate defoult values from cpﬁé\o well definitons
7

ToplLe=ftY: 1500 m // TopLeft¥: 1500 pm

-

Bottom Right ¥: | 83980 pm / 7 Eottom RightX: | 126260 um
| Bottom thickness (2): | 100 pm | Distance from bottom elevation to lowiest postion in bottom region)

Max dstance below carrier: | D pm  (Max dstance below the top of the carner outside the bottom reglon)

Update Deplay

Q0000000
00000000
slelolololeiele)
slolelolelelele
Q0000 QCC0
00000C00
QoGO G0
lelelelolelele)
Q00000 Q0
0000000
000000 C0
sleisieielelele

” B B
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¥$%- Correction
collar

Plate Type Typical Bottom Thickness
Glass-bottom microplate 0.17 mm
Cover slip 0.17 mm
Plastic microplate (e.g. 96-, 384-well) 0.5 mm
= . Low-d i i lat .g. 6-, 12-well to 2.0
20X, 4OX q:@ﬁﬁ , %’%W%plate thICkneSS ow-density microplate (e.g well) up to mm

Rl 2 ©

Correction Collar

# = bottom in mm

Alignmentmark
shows current
setting

yvel B E Y R K

Level Biotechnology Inc.




LB ZEEEEREE?

Did you:

-Define your save location?

-Make a plate definition for your vessel?
-Prepare to use high-power objectives (20x and higher)?

now boundaries

€ B £ ¥ B K

Level Biotechnology Inc.




Manual mode
B/ DV EERAN/ERRE/— AR R EE

-

‘lﬁve/l’;gsgzﬁfwﬂ&

. Level Biotechnology Inc.



e Amanual mode?

A Gen5 Image Prime 3.03

« TaskManager

open Task Manager |

™

A0

° ?.ZE %%Zﬁ%’fﬂ' 5o

e .imm file

A Manual Mode

Close the current Imager Manual
Mode session, if any, and create a new
empty Imager Manual Mode session.

DDDDDDDDDDD

new boundaries  Level Biotechnology Inc.
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Manual Mode
Capture now

Select the appropriate plate type
If imaging with a lid, check “Use Lid”

| &8 From the:
- Imager Manual Mode - Load Plate

— . Task Manager
- : Be sure to select
— Place the plate on the carrier and select i "yge Lids " if

E} ' ‘é}; Capture now...) you have left a
- lid on your plate!
B Open... \'"") @

Recent Plate type \/

'H2AX positive and| | 96 Well Plate 58S dimensions | Muselid
1170329 142414

Favorite Labware Name
96 Well Plate SBS dimensions

v -- Greiner 96 Black Flat Bottom Fluotrac

Greiner 96 Black Round Bottom Polypro
Select the plate/vessel you Slide Holder All Mag. (w/AT mark)
defined forimaging. 175 Elack
24 WELL PLATE
43 WELL PLATE

ISVEel & & £ ¥ & K

Tewboundaries  Level Biotechnology Inc.




Manual Mode

| Reader not detected. Capture (6 WELL PLATE) Bottom elevation: 2500 um

Histogram : : :I 1:1|Q @I/\/ DO A ’A &Til

|4X PL FL 7
|Blue 377,447 - i

well: | A1

EXPOSURE Hlumination [ On Off
FOCUS

STAGE MOVEMENT

IMAGING MODE

COUNT AND CONFLUENCE

CONTROL ' Carrier out...

& B X Y B K

Level Biotechnology Inc.




12y R/ miRENERRUE
2 RN (Q DA FDHE) FRET
3R K (BEEFEHRE)
4. TR (8

%' Cagture (96 WELL PLATE) Bottomn ebevation: 3000 ym o) X

GlE Q@M /OO0 A A

T
ZOXPLFLPhase II

Your current plate positio shown = S e I e
th wllbtt Clkth btt t .
vigate within youl IIt open -

pltmptlty ho nother wll
tion of the vesseL

ectio : [ |
ﬁ Click in a well to move to it.

dynam|c well
v positioning

B &

Level Biotechnology Inc.




EXpOSUI’e H%% ;::|»--_1=1th|~

HEEEFEHE

] Auto-OF

LED intensity

How bright? )

Affects performance, ZHtr‘:gl'aUOH time (w"ﬂs:‘
acquisition speed,
and minimum kinetic

intervals
\ p | E—— Digital amplification )

Exposure time (ms) )

Camera gain

[ ] show saturated pixels

Exposure Parameter Benefit of high setting Drawback of high setting

1. LED Intensity Sensitivity Photo-bleaching
2. Integration time Higher image quality Significantly slower imaging speed
3. Camera gain Faster read speed Lower image quality

‘l/eve/l,;@uszm#ﬂ&

Discovering

new boundaries  Level Biotechnology Inc.




Auto focus ¥ £

o] 2h#EE Autofocus FFEETEE £ N HlEH

Current Z position /% Plate Bottom elevation 2 1&

FOCUS

Croe

current Z

Course & Coarse adjustment
Fine EI
controls

h, 4

v
v

D Auto Expose helght EI I

Autofocus binning
The focus controls help you position the objective 2 s o

for the best image acquisition.

a=e binning

ﬁya,iﬁ_%i{%ﬂ}ﬁ

Level Biotechnology Inc.




A = = .
EPEERE: Image Mode 5
The Imaging Mode panel in Manual Mode lets you define

additional options for image acquisition, including:

o Klnet'lc Im?gmg: Fo capture IMAGING MODE
live biology in real time or set
up time-lapse imaging.

Z-Stack Montage

« Dispensing: if the optional Z-Stack Montage
BEOECE et ssss

set up, dispense steps can be
built into your assay. Define fOCUS,

« Advance Imaging: to acquire exposure and other
single vs multiple images in the Z=2000 pm X=-2666 pm capture settings like
X/Y (Montage) or Z (Z-Stack) s mami ym !
olane: i — £ "binning" (on the

7] Dispense Foc;us panel) befgre
editing the imaging

EZ=TTKS) step.

Z=3000 pm

K [El$31#E: Montage
17 F2 5 K Z stacking

Kinetic imaging and dispensing: Fast kineticassay

Edit imaging step

‘lﬁye/l,;@%gmm;ﬁ

= Level Biotechnology Inc.
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El i

-

Process/Analyze 2 # ol 4R [E

Gen5 overlays up to four
channels in the same
capture (atthe same X & Y| &

coordinates) - color —2
squares show channels
acquired.

A12 20X PL FL Phase

o1 QEI| /OO0 A AR | FHE

Annotation Toolbar offers zoom,
measurement, and annotation tools.

Click the camera
to capture the
current display.

Gen5 remembers
the last-used focus
and exposure
settings for an
objective-channel
combo!

Gen5 creates a thumbnail of the image,

then overlays up to 4 channels for that

image. Adding more channels or moving
in X/Y generates another image.

E5 20XPLAL E8 20XPLAL

JﬁVél/ B OE YW R B

Level Biotechnology Inc.
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Manual ModeE X 1EE

1.#81Z Objective Bz
2. 1R HENUE
3.CAREE IR - BRI

4 MERIEIR 2% - B OjiRiE
S.EEBMENR - oJiIFEREIUE « ObjectiveEiChannelifiE -

6. 5EBZEB REHEDN - F5E” Process/Analyze”

}Vé’ B Y R R

e Level Biotechnology Inc.




N

<3 ] ¥R 158

Experiment

IR A E 2SI KERE

/multi-channelBis

H

‘l/eve/l’ OB OE YW R B
vboundaries  Level Biotechnology Inc.



. 3 W
Experiment &% 7€
HiREe&LFEAManual mode 2T
1. BB &G
2.Bottom elevation I &
3. B XK=& miBEEK

BH M ~

o] B #i#%Manual mode HIFF B8 E

SR - B XlexperimentflEE— T HIEETE
a
Imager Manual Mode

&t wagetet e

Conversion 1. Select the image of interest.

Window  Sygge  Meg 2. Click "Create experiment from an
L, @ Button
Image ety v 3

image set” button.
B Aoa -
I : -
Bas Reed #: - “ll U : - n "
D €5 Phase & NoweXri 2 i You can simply click the "Read New
Composrins . o e
R eadalior button to begin acquisition. &?
v R To edit the protocol, see below. N e m = wwnsr
Level Biotechnology Inc.




Experiment: Procedure 5% %E

=% XE A AN 1G4
= /BRR B AR = /% B AR R EF
PR IR
HETA
s I &
N E

W ES Al MR fH
mARRRER&RE

"

Curvent sclecton: B2.C1L

- - o ~ - »

—

Flie rgtocol Take3  Window Svm- Help
0‘! s ‘

i Pv

1. Select Procedure.

2. Double-click the read step to edit it.

/

Click Full Plate and

)_< Sokct stape Pate Typa: | Coetar 56 daor bottom ‘ s
pz:l Actions st
2 Read Selectwelss  @Fe
E step Oat
o Sex Temperatura Read step
_02. smm ,,,,,, eyt |
: O
— 2 ;
2302 Step
Start Kinetic
Honitior Well Steo Labels [<aefodt>
Append Reads T
Comctve: PR Phase o Twage: 1973% 1457
2 . DAuhfnu.sm .
Capture brrang (nfiect exponre]
Plate Outln Ceonds
Stop/Resume u] o1 -2
Proce =5 Mode [ ] [ |
‘wall Mode Color
R GFP 460,525 : v DRI,
Hit Fick Expoars DOae £ Dias Y
Other teo: (10| o [» |
Comment Inegration s [331 | Intogration tma: [ 351 |
Opticns Gan: (32 Sami | 3.2 I
Optins... Options...
[Cloedne teacons X
Horzoatal offset fon canter of wel (L [es
Vertcnl offset from center of weed Lm): [zu
(C)Sngee tmage Set
@) 1mage Mortags
() Image 7-5tack
Morkage (rowms x cokmns)t {4 |x|3 |
Ti= Overlap
o overlen 1) 2o for stitching O custon
Colsrng: 07 pn Roms: 145 wn

select the wells to
Image in the plate
map that opens.

level & = »w » &
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Autofocus (R {FiEE

Select < Procedure.

HRIFAE=B%. .
Autofocus method ZfollowsE—

E—_BREAHEUEEREE -

/\

.
o 2. Double-click the read step to edit it.
~ 3. Click Options under your first channel.
= 4. De-select "Use default focus options” to
o B activate the drop down list, and select your
~ 5 Focus method-
S .‘ - A:uﬁofocus Options
— 3 = s
AT eI [Juse default focus options

Focus method:  |Bright field autofocus (dual peak)

Autofocus with optional scan
Scan and then autofocus

sl (IR A to focus without optional scan

Bright field autofocus (dual peak)
User-trained autofocus

Use alternate metric for Laser autofocus

Mimimuny Focus metric ratio!

can ncremenc (um);

{Elchannel ¥ £ & -

Bl & Echannelt] B 17T E &Autofocus method

Jevel”

B £ 2 8 &

Level Biotechnology Inc.




Montage: Manual VS Experiment

Manual Experiment
= 0
IMAGING MODE Expand the Imaging Mode panel. [DM""“‘“ Al ]
; Hoelzontal offset from center of well: -12} um
{ :Montage Enable Montage Vertical offeat from center of well: | 396 4
and set the e
Y=2184 m boundaries S
()
X=-2582 pm X=2742 pm Tie Overlap
Omeste  Oummairs  Ooe
Y=-2353 ym Columns: 197 e Rows: 14 m
[Jefine beacons A]
Hortzontsl offset from center of wel: | -127 :u'n
Vertcal offset from center of wel: | 396 | ym
Montage
[Jzstack
A montage
Montage (rows x columns): | 2 x |2
Tie Overiap
O o oversp (@ Auto for stitching Custom
Columrs: ] Rows: 4 um
Advanced ocptions

Next step: Stitching e/.,
l & B X W B K

Jev

vering
daries
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Z Stacking: Manual VS Experiment

Tumoroid colony:

ﬁVJﬁ%i%ﬂ;ﬁ

i=s Level Biotechnology Inc.



Z Stacking: Manual VS Experiment

Manual Experiment
f ] Z-Stack
=L Manual Mode Z-Stack s [~] z-Stack .
Stack o
DMontage £10
i
- Z=3312 ym Number of slices: | 10 = :
g Step size: |53.8
I | to move objective B . | |
l 3273.7 |_| to certain position Images below focus point: | 0 2
=301 Sample thickness: | 484.2 | ym
Bottom-> M <- Focus
#1 #1
Z-Stack Advanced options... +0 pm
Z-Stack
Montage

-~

Number of slices: | 37 v
e ADD PROCESSING STEP

Step size: 74.2 | Hm

Image Deconvolution

Sample thickness: | 1512 | pm

<> Z Projection
o

y‘v‘vl E B OE M OB K

Next step: Projection

]

ewboundaries  Level Biotechnology Inc.




EARR S B EIZL: Kinetic Image Capture (A E1F)

L@ Procedure - Cytation5 (Com1) X \@ Procedure - Cytation5 (ComT)
Select steps Plate Type: | 96 WELL PLATE v | [Juselid Select steps Plate Type: | 96 WELL PLATE v| [Juselid
Actions Cuvette Actions Cuvette
Read Select wells: (®) Per step (O At runtime Read | Salactanalls: (@) Dor cton () At runtima
Set Temperature — Set Temperature
Shake Description Comments Shak Description [[Comments
3 ©Read: DAPI 377,447, 469/593 469,593 e § Temperature: Setpoint 37 °C
ispense Dispense ¥ Start Kinetic [Run 24:00:00, Interval 0:30:00]
Kinetic Kinetic ©Read: DAPI 377,447, 469/593 469,593
m Kinetic Step 42 End Kinetic
Start Kinetic
Monitor Well ;
s Run Time HH:MM:SS Monitor Well
ppend Reads i Append Reads
Pause Interval ] [ IMinimum Interval (requires reader) P
ause
Delay Reads []1 read only (baseline) Delay
Plate Out/In
Q Important: In imaging mode, the minimum kinetic interval varies with many parameters including Plate Out/In
Stop/Resume the number of images per well, color channels, exposure settings and autofocus settings. Stop/Resume
Process Mode Please refer to the Help system for general guidelines. Process Mode
Well Mode
Well Mode
Plate Mode Plate Mode
Hit Pick Hit Pick
Other
Other
Comment
2 Comment
tions :
P Options

Validate ‘

Validate oK H Cancel H Help

‘l/eve/l,;guszm*ﬂ&

Discovering

new boundaries  Level Biotechnology Inc.




N Z /j =87 1% H4-0 2o . . . . —_
) AC S =D t Kinet 5
& Al Re =215 #7822 Discontinuous Kinetic (] & 1{F
@ Procedure - Cytation5 (Comt X
Advanced Options X
Select steps v | [~luse lid
) Procedure Information :l sel
Actions 4 Last Modified: 10/6/2022 2:21:32 PM
Image Build Version: ??7?
Read Reader Control Version: 7??
Set Temperature Comments
Shake Discontinuous Kinetic Procedure
Dispense Estimated total time: 0:00:00 -5~ D:HH:MM
Kinetic Estimated interval: 0:00:00 -5~ D:HH:MM
Start Kinetic Number of runs:
Monitor Well [ |Pause after each run
Append Reads
Pause Plate / Carrier Options
1 [ ]skip load plate dialog
Delay
Eject plate when procedure is finished
Plate Out/In
[ ]Use slower carrier speed
Stop/Resume
Process Mode
Well Mode
Get barcode plate ID
Plate Mode
Hit Pick )
Prompt user for action
Other : :
— Continue with procedure
Comment Abort procedure
Options
Cancel Help

‘lﬁvq’i%&“i%ﬂ}ﬁ
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1:3

Recommended microplates:

« Greiner® pClear TC-treated 655090 96-well & 781091 384-well black polystyrene

g

988 F on b3 4

1%

» Greiner pClear cell-repellent 655976 96-well & 781976 384-well black
o Greiner 655892 96-well & 781892 384-well glass bottom
. Corning® 4850 96-well half-area and 4851 384-well glass bottom

L

Get best image quality when using high-power objectives using glass-bottom plates. Oil and low WD
objectives require glass vessels.

20x, 40x 5487 > (£ AIKIE IR

Jevel”

B £ 2 8 &

Level Biotechnology Inc.




Plate Typee & == IEIE?

Bottom Elevation &% E IF1E?

HEREIHERR?

=& 485 2 Correction collarE & 1l

A[ElgYAutofocus method

35 =E=ED
_’Ei E N=PES

CfE?

&= AP EI= (40-70% confluency)

[
% O AR 1A B 22

Jovel”

i=s  Level Biotechnology Inc.
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Optimize your data: Process

‘Iﬁve/l’ﬁsgzm*ﬂ&
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7 ={8: Image Preprocessing

4 CAPTURE PROCESS ANALYZE

Mouse XY:

COLOR CHANNELS oy E :I 11|®\@’|/’/DOA

Image: DAPL 377,447 £

well: Select well

4 Mouse XY: 453,8 : :I 1 1IQ@.|/J

COLOR CHANNELS :|
— = 5

In an Image Zoom

sfiD 377 A474GP 469,525+ Te
DecovovediTefiDat 377,

100 pm
— O

D5 0XPLFL

(DAPI 377,447 GFP 469,525 Texas Red 586,647 )( - :
Tabs to change

Apply image preprocessing channels
Background: Dark ' lv |

Use same options as ar

Background flattening size: [/] Auto

(Rolling Ball diameter)

212 pixels

Priority: Fine resuits é’
‘ﬁv B W BN &

Image smoothing strength: |5 Cydes of 3x3 average filter
Level Biotechnology Inc.




22182 X{5: Deconvolution

Before deconvolution After deconvolution

‘lﬁvef’ﬁsgzmw&

Level Biotechnology Inc.




Basic Image Analysis

ﬁVJﬁ%i%ﬂ;ﬁ
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Basic image analysis

#E1ZEimage statistics 2l cellular analvsis

CAPTURE PROCESS ANALYZE

|*[HEm me

View one
channel at a
time using the |
[ beconvalved[Tsare 469, 9 checkbox to
[ : show or hide
== the channel in
[ Deconvalved[TsiTexas Red 5¢ the current

image.

After selecting
the ANALYZE tab

IMAGE HISTORY Highlight the
DAPT 377,4474GFP 969,525+Texas S o = I - (s B L1 =)

Tsf{DAPI 377,447 +GFP 469,525+ - .
oA 8 fOr the analysis.

2
e wan
S and then click

ADD ANALYSIS STEP : . START

Select the
4 capturedimage

. ° » to analyze.
EB 20X PLFL" C720XPL A"

4 »

& B X Y B K
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AMMBET 2L Cellular Analysis

1 Anslyze Tool - a X
Moyse XV 2,7 ? T E )
COLOR CHANNELS ok 11[Q@|/‘/DOA,A’*._".HE*‘I_‘§E; Name vae
Erightraess & Contrast
M 2pro)_2iDAP1 377,447 763
| —
To open the Analyze Tool it e BE
A obyects Iv

ANALYSIS SETTINGS

e r 1
T ¥4 Choose the channel that represents the object to be counted

B 3 Click Start
Cptons L
i/ Hghight cbjects 1

v sre o S
l = ‘ Magk:  EA Primary
SHVE made .
Soots:
‘: [ ] show index ,
Cose [mage et D Fil cbjects Setings. . }

‘y'yl E o E Y B K

Level Biotechnology Inc.

Select Cellular Analysis

[[] reshod cutiers




AMMBET 2L Cellular Analysis

CAPTURE  PROCESS | ANALYZE
ol QM /OOA A # S| HB

-

Mouse XY; bR

COLOR CHANNELS

Brightness & Contrast

TsSDAP] 377,447) 22 .

-

— . ‘
e

|
| )
b TSTGEP 459,515 63

To reopen the Analyze Tool to
modify analysis settings

DAP1 377, W7 +GFP 465,525
THUAPT 377, MT4GFP %53, 5251

DD ANALYSIES STEP

(®
100 i

CGGXXP A"

= | v

mage Level rendts: (
[Cr&).y Acabras[TIDA 377 4471 1']
Value A
Cal Coamt b3
Object Sioe 14.3
Obyedt Arsa 16!
Object Sum Awa s S
Obgect Maar{ Tof{ DAM 377 1 v
r——
_ [T
Jbdect detak |
|4 cbects I'}
Near(T Acea[T Mean(T -~
# | Sae |Aes H0A o6 | dGF
BTN 0 15329
7 127 201 27 N
& 100 A 10 1M
“ 7.0 2% 1538 06 L
3 1S4 94 12587 19§ 146
) 4.4 2353 & 17643
7 2 91, U 14392
8 4 S 17 183
) 16 26N N3 B0S
10 224 X@3s 24 1S5
11 i 1929 iy 152
v
ESt s J ] Oelete tip.
»
e~ g aager o

-

Charme!

Maox

;'J.

r R/ HoNge cbaects

TSOAPL 377,447]

V] Frimacy

VE ¥ OB K

Lever owiechnology Inc.




Cellular Analysis

Cellular Analysis

I Primary Mask and Cﬂ'UﬂtI Secondary Mask | Calculated Metrics | Subpopulation Analysis

Channel: Tsf[DAPI 377,447]
Threshold 25 {E 5% &
[¥] Auto Include less |:| Include more Meutral
Background: Dark "
split touching objects
Fill holes in masks Advanced detection options. ..
Object selection
Min. object size: 5 um | o ot s A ANEE
Max. object size: 100— pm
[ ]1indude primary edge objects
Analyze entire image Plug...
moin > @R - fiEmage stastics 445
Apply QK Cancel Help

EBE XYM K

& eindaies  Level Biotechnology Inc.




Secondary Mask

Cellular Analysis

Secondary Mask

| Primary Mask and Count

Caloulated Metrics I Subpopulation Analysis

Tsf[GFP 469,525]

Measure within a Primary mask

Lse Primary mask

v i

Measure within a Secondary mask

DTG LLIHE

"0

airEEHARE

O

Distance from Primary mask: I— pm Ring width: I— pm ﬁﬁ‘—k}h
Threshold
Auto Indude less E| D Indude more Meutral
Badkground: Dark W [ ]Fill hales in the mask
Method: Propagate mask  w
Apply oK Cancel Help

7
lIevel & w = »w » &

Doundaries  Level Biotechnology Inc.
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Subpopulation 734 : B E*

Cellular Analysis

ul

Primary Mask and Count | Secondary Mask | Calculated Metrics | Subpopulation Analysis

Subpopulations

Subpopulation

Marme:

Object metrics:

Size " Add Condition. ..
Area

Perimeter
Circularity
Mean [Tsf[DAPI 377, 44711 W

Select objects where:

Edit...
Delete
Select the results to calculate: All Mone
Lalculate  Shons [iata Name Format Color Effect
Cell Count =Cell Count= =Decimal, 0= =Blue scale=
] [] |Object size
[] [] | Object Area
1 | O

Object Sum Area

K, Cancel Help



Save Images
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ERFEFUE

Genb5 file RRFAIE
 Gen5 Experiment (.xpt) 2l 2Protocolt&2& (.prt)
* DefaultF@FAIE ZE. C>EHE>"7 > X f4>Experiment or Protocol

):II %‘ ;F’E ﬁg @ ﬁi = Image Save Options

o WERE (O[3 %E)
Gen5 Image Library
[ Pathname: | :\Ge Derime ging ‘Browse...]

) e . Experiment Folder ™
- Gen5 Experiment fl[E k&Rl 2 G HEBCE R — [<DATE>_<TvE>_<owermvenT> | Image files are stored in the
o HEZEYmpmaEs | 52 — = B . Bl |t %22 Gen5 Image Library in a user-
Emeigta xS —EEER - BIEmERESE e e ineat e
A B — [E13% 38 Windows File System
M E— BB s \ J
N | <DATE>_<TIME>_<PLATE> [y
Example: | 170606_102509_Plate 1 |
Image File Naming Convention
M | =L_INDEX>_<IMAGE_IN_WELL_INDEX>_<CHANNEL > |

Example: |A1_01 1 1 DAPI_001.tf \

PV E B E W BN K
Discoverir
new boundar

Level Biotechnology Inc.




Save Image

FEEI Image Save Options :

B B85 8> Save> Save Picture for presentation 0 Sive i e e

= "Aa7|:++_t . Save raw, uncompressed gray-scale 16-bit mage in TIFF format. This option preserves

BRI\ . the entire image information (Induding metadata) and the saved file can be used for
further mage processing and analysis.

Plate > Batch Image Save
Multi-channel image

Save channels as separate files

Stack al mages in a sngle TIFF file

(O Save picture for presentation

Save for use as a picture file in Office-type documents. This option can preserve color,
scale bar and zoom level, but some image information is lost and the file should not be

Save as type: | Portable Network Graphic (*.png) ol K o -,

Portable Network Graphic (*.png)
24-bit Bitmap (*.bmp)

Dmension

Save entire image (1 camera pixed resolution)

Graphics Interchange Format (*.gi

JPEG Format (*.jpg)
———— £NhaNnced Metafile (*.emf) Indude

Scale bar

Save current display (WYSIWYG)

Zoom postion In mage

JﬁVél/ K E BB K
Discovering
new boundaries

Level Biotechnology Inc.
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Thank you for listening

jw overing
new boundaries
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