Vi-CELL® XR
Cell Type Tutorial

INNOVATE = SiMPLIFY = AUTOMATE



Purpose of the Tutorial

Introduce users to the Cell Type Feature in the Vi-CELL XR
software.

e |dentify the default cell types provided with the software.

e Demonstrate the ability to create, modify and add cell types
e |dentify the available features in the Cell Type Dialog.

e EXxplain the purpose of the various options for defining a cell

type.
e Provide scenarios where the default settings may need to be
adjusted.
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What is a Cell Type?

A Cell Type is a collection of settings that control the sample preparation
and analysis.
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e The Cell Types can be viewed by selecting the icon.

PN A62133 Rev AB

=[0] x|
rCell Type rPrevious Run Result
b Celltype Conc. Control ® Stz [0
Default
Minimum diameter (microns) & Cell brightness (%) 85
Maximum diameter [micrans) 50 Cell sharpness 1aa . Total
ontrol
MNurnber of images 50 ‘iable cell spot brightness (34) 75 el g v U
- Yiable cells 0 0
Aspirate cycles 1 Yiable cell spot area (%) b . o
Yiability 00% 0.02%
Trypan blue mikng cycles 3 tinimurm circulari I
Select Ce” R B b4 - Total cells / ml 0.000 x10% 0000 x108
Decluster degree Low { ‘iable cells / ml 0.000 x10% 0000 %108
Hubridoma
TypeS Icon Gty S g, diam (micrans) 000 000
Created 25 Apr 2003 450:24 PM i), By e i
Avyg. background intensity I 0
Last modified 25 Apr2003 450:24 Ph
Images 0
Comment l—_,
Size distribution - ]
/ 300 J
5 250
H H i S
iew Cell Type details
| | | ) iz
. . - 2 150
—ﬁ S
rInstrument Status and Contral 1004
Status Instrument nat connected Lo in sample i
1] Y u
Faositian 20 40
Sample D Start queus Diameter (microns)
Celltype Image review:
Operatar Frint rur | Hl 4 | }l M |
| |




Why Change the Cell Type?

In most cases, there is no need to change the cell type. The
supplied Cell Types - CHO, Hybridoma, SF9, SF21, Vero,
and Default - provide good results.

e In cases where the cell line used is not part of the Cell Type
list, or customers want to change the sample preparation or
results, a new Cell Type can be created or an existing Cell

Type can be modified.

e In cases where the cells are the same type as the defaults,
but have been treated or genetically altered, the cell type
settings may need to be modified.
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There are several ways to do this.
Add, Modify, or Delete a Cell Type from the “File” menu...

[ vi-CELL xR 2.01
File Wiews Instrument Diagnostics Help

How Do | Change the Cell Type?
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How Do | Change the Cell Type?

2. dd a Cell Type after Reanalyzing an entire run.

A vi-CELL (R 2.01
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| Single Imag
Sample ID
x|
Cell type |Current Settings =
lose BioNrocess C
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How Do | Change the Cell Type?

4. To modify an existing

1 vi-CELL XR 2.03
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What are the Functions of the
Cell Type Parameters?

The Cell Type parameters are used to
define the following:

Sample Preparation Options
Cell Size Thresholds

Image Analysis Parameters
Number of Images to Collect

Let’s review each area in more detall...
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General | Image Analysis |

5 Cell type

Minirmum diarmeter

i

hMaxirmum diarmeter

Images

Aspirate cycles

U

Trypan blue mixing cycles

o OK X Cancel
| |

Sample Preparation Options

e Aspirate Cycles

* Controls the number of sample mixing cycles before the
precise volume is dispensed and Trypan Blue is added.

* This is important to ensure sample is re-suspended in
the sample cup prior to sampling. It ensures the Vi-
CELL is presented with a representative sample of the
cell suspension.

* Aspirate Cycles are also useful in de-clustering clumps
of cells, so increasing this value can often improve the
analysis of CHO and other “clumpy” cells.

* The default value and recommended minimum number
of aspirate cycles is 1, but this number can be
increased to help break up cell clusters.
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Minimum diarneter |5— micr
Maximurm diameter IEU— micr
Imag IED—
Aspirate cycles

mmmmm

Sample Preparation Options

e Trypan Blue Mixing Cycles

* Controls the number of sample mixing cycles after the
addition of Trypan Blue.

 For mammalian cells, the default value is 3 cycles.

* Forinsect cells, the default value is 2 cycles, as these
cells are generally more fragile.

« Since increasing the number of mixing cycles also
increases the staining time prior to analysis, this value
can also be increased if customers would like longer
staining time.
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Cell Size Thresholds

e Minimum and Maximum Diameter

* Excludes live and dead cells and also debris from the
analysis that is less than the minimum diameter or
greater than the maximum diameter.

« The maximum diameter value should be set to 40 um
or higher for the best cell de-clustering performance
for mammalian cells.

Memumdomeer [0 microns * The minimum diameter value can be adjusted to help

mages [ exclude small debris or apoptotic bodies from the
Aspirate cycles m '
Trypan blue mixing cycles m analySIS'

* To provide help in setting these values, size
information can be obtained for every cell found in an
image. The following slide provides details...

Modify Cell Type X|
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Viewing Size of Individual Cells

e The size, viability, and circularity determination of individual cells can be viewed
in the software as shown below.

H ¥i-CELL ¥R 2.01 (=] 5]

File View Instrument Diagnostics Help

~Cameraimage 1 of 50 Stored Run Result
U <
o O Sample ID Sample_CHO
0 & o :
C & 2l e
i PI Il of interest
o © ace cursor over cell or Interest.
- - - apgs - L]
o View cell size, viability, and circularity.
O
b - -
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(o}
— 1 (w Total cells { ml 332 x10° 352 x108
o
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0 Images 50
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: ISize distribution 2 g
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Cell Information: Viakle, Diarmeter 17.87 mictons, Circularity 1.98 S
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Fosition o 2'0 4'0
Sample 1D Start queue Diameter (microns)
Cell type Image review:
Operatar Print run | H | ‘ | } N |
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Image Analysis Parameters

e Cell Brightness (% of background)
s o Cell Sharpness (unit less)
e Viable Cell Spot Brightness (% of

Cell brightness [i5 %
cotsumars o background)
Visble cell spotbrightness [75 % .
vebscatspotene [ % e Viable Cell Spot Area (% of total cell
Minimurn circularity O
Decluster degree [Medium =] area)
Use defauls |

e Minimum Circularity (1 = perfect circle)
Decluster Degree
e Let's review each parameter in detall...

o 0 | XCancell

o
o
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First, objects (cel )ﬁF%jﬁﬁp@éﬁt?%bjects’

LA Gel

el Sadteashtheir
circularity is lower than
the minimum
circularity. This is a
method to exclude

Background Separation and -~ .
Object Formaton | g | PEAIBSER G
Cell Brightness PHRN ?ﬁgree

Cell Sharpness P

debiris.

Next, objecgrare declustered using

jge Exclusion
Min Diameter

e
Viability determination

iable Cell Spot Brightpess
LR 506 ot aels 2
are excluded based oh the
and maximum diameters.

Reject Non-Circular Debris

Calpmemtbraueippsifipd as
'-pﬁllj,qead or alive based

Max Diameter

Brightness and Viable Cell
Spot Area values.
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Parameters —
Cell Brightness

e Adjusting the Cell Brightness value changes
the threshold at which dark pixels are
included as objects.

e Higher values of Cell Brightness include light
grey pixels in the object separation.

e Lower values include only very dark pixels in
object separation.

e Use Binary Image mode to see the changes.
e Let’s practice making some changes...
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Parameters —
Cell Brightness

First, open a single image using the
“File”, “Image”, “Open” menus...

[ vi-CELL XR 2.21.50 - Not for release
View Instrument Diagnostics Help

= ~Saved Image ~Sin
it 0 : :
Cawera » (o) 5 g8 Then, rlght CIICk the
i ' 3 ’ mouse on the image to
8: X bring up this menu. Turn
Auto: ler 73 ”
i S = ce | “Annotate” off and turn
Sy AT 0 “ | “Binary” on to get a black
0 S 3 ¥ " and white image.
O O Tot
o 8 ; Vie
D s Ay
(o} o A
Histogram Av
) v Yiew Full Image it
D é’ O © '
. © x
(Instrument Status and Control
o 3 ;i s I
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Parameters —
Cell Brightness

e You should now have an image like this...

P ¥i-CFLL ¥R 2.01.30 - Nnt for releace

Select “File”, “lmage”,
“‘Reanalyze...” to get
this menu

File Yiew Inmstrument Diagnostics Help
—Saved Image

Cell type ICurrentSettings vl

—— | © - | Change Cell Brightness to
kin. diarmeter l?— micrans
A b e o Ay,/ 50, select Apply, and see

changes to the image.

ﬁ Cell brightness 85 % You will notice there are
0 Call sherpness 150 fewer dark pixels and

o ‘iahle cell spot brightness (65 % fewer ceIIs are found_

“ighle cell spot area

Gilution

0 kinirnurn circularity il

Cr
& Decluster degree IMedium 'l

8]

1T

Addcelltype...l Apply W oK | X Cancel

et et Tatie aedA Taeteal
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Parameters —

Cell Brightness

[ vi-CELL XR 2.01.30 - Not for release
File View Instrument Diagnostics Help

e Notice the difference in the binary image...

rSaved Image

~

=l etriirnmnt Qtatiie and Taateal

SinSin
Sa85a

Count

Count

—lartr imamnt Ttatie and Manteal
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Notice the
debris and small
grey cells in the

image, when
Cell Brightness
is set to 85

With Cell Brightness = 50,
notice how those areas are
gone. This shows how Cell
Brightness can be used to
remove debris or faint cells.




Parameters —
Cell Brightness

e Although we used Cell Brightness of 50 for
llustration, you will most likely never want to
use such a low value.

e A value of 85 is best, and the normal range of
values is 75 (to exclude debris and apoptotic
bodies) to 90 (to include all objects in the
analysis)

e Remember, normal values are 75 — 90!
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Parameters —
Cell Sharpness

e Cell Sharpness is also used to include or
exclude objects from the analysis.

e Cell Sharpness describes how quickly an
object boundary transitions from light to dark.

e Lower Cell Sharpness values will exclude
“fuzzy” edged objects or cells from the
analysis.

e Higher values include more objects.
o Letstrylit...
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Parameters —
Cell Sharpness

e Large fuzzy cell and small apoptotic body are included in this image, to
exclude them...

File V¥iew Instrument Diagnostics  Help
~Saved Image

Notice large “fuzzy” cell and
small object. We can adjust
the cell sharpness
parameter to exclude them
from the analysis.

Cell count

Yighle cell:

Hlity

Is;

) ell:
micrans

3 |2
Aax. diameter IED micrans ul
|1

Dilutian

Change Cell Sharpness value
to 60 and select “Apply” to

Cell brightness : % View the Change
Cell sharpness @ _

« Vighle cell spot area |5 %
Minimum circularity ID

rinstrument Status and Control

Decluster degree Low A
Status Instrument not caonnec
Position | N
Add cell type. . 1 X cancel
Sample D
[ E—
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Parameters —
Cell Sharpness

e Notice the cells are no longer annotated as live cells and the small x’ to the
left of thg_ cell, indicating sharpness rejection.

Filz  Wigw Instrument Diagnostics  Help
—Saved Image —Sin

oo Fuzzy cell and

. apoptotic bodies now
excluded from

—_— analysis with small X’
vissecer. INAicating rejection
=y for Cell Sharpness.

Reanalyze

E'Ijrrent Seftings

Cell type_ji&t Is;
) ell:
microns
m.
b, diameter microns
ule
Dilution Flr

Cell brightness

(=]
=

1T

Cell sharpness

a8

Yiahle cell spot brightness |75

“iable cell spot area

38

4]

kdinimurn circularity 0
rInstrument Status and Control
Decluster degree Lo =
Status Instrurment not connec
Position N
Add cell type... | Apply | 0K | X Cancel |

Sample 1D
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Parameters —
Cell Sharpness

e Cell Sharpness is an effective way to exclude
“fuzzy” objects and apoptotic bodies because
they generally do not have a well defined cell
membrane.

e Be careful to check that a lower setting does
not exclude normal cells.

e Default setting is 100, typical settings can go as
low as 60.

e Normal range of settings is 60 — 200.
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Parameters —
Viable Cell Spot Brightness

o After the cells are separated from the background by
the Cell Brightness and Cell Sharpness values, and
the declustering and size thresholds are applied, the
cell viability is determined using the Viable Cell Spot
Brightness and Viable Cell Spot Area settings.

e Viable Cell Spot Brightness defines how ‘white’ the
cell center spot must be to be classified as viable.

e ltis a percentage of the full scale white value.
e Let's look at an example...
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—aaved Image

Kl

Status
Fosition

Sarmple D

T | R

rInstrument Status and Control

Instrument not connected

Dilutian

Cell brightness %%

IE
IEEI
|1
IBE
Cell sharpness |1EIEI

“iahle cell spot brightneg

“iable cell spot area
binirmum circularity

Decluster degree

Add cell type..

Parameters —
Viable Cell Spot Brightness

—single Image—

Apply | & 0K | X Cancel

i
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=l Notice this cell, which
0 G I has a light grey center
spot, is classified as live
— with the default Viable
| voeoate | Cell Spot Brightness
, it value of 75. Notice the
< O < Q cetlype [Comen Sotmgs 3] = preview image in the
’ g /Reanalyze dialog
bdin. diameter microns /’
bax. diameter microns

Change the value to
90 and select Apply to
view the change.




Parameters —
Viable Cell Spot Brightness

Kl

Cell type ICurrentSettings j

bdin. diameter rricrons

hax. diameter FRICHon S

Dilutian

Cell brightness
Cell sharpness 100
“iable cell spot brightness |90 %

Yiahle cell spot area

—Instrument Status and Control

Status
Position

Sample 1D

Sl

Instrurment not connected

LT

binirmurm circularity

Decluster degree Loy -

==With a value of

=M 90%, this cell is
now classified as
dead. The center
celicaunt| - spot of the cell is
vere==ls - not bright enough
© = x|to meet the

viability criteria.

Add cell type...

Apply |

X Cancel |

Notice the image
preview in the
Reanalyze dialog.
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Parameters —
Viable Cell Spot Area

e Viable Cell Spot Brightness and Viable Cell
Spot Area work together to classify cells as
dead or alive.

e Viable Cell Spot Area is the required size of the
center bright spot to meet the viability threshold.

e Default value is 5% of total cell area, but values
of 1% to 20% could be used.

e Be careful though. Let’s take a look...
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Parameters —
Viable Cell Spot Area

With a 2% center
spot area setting,
these 20 um
beads are
classified as live.

File View Instrument Diagnostics  Help

H —saved Image

Camera
Image

| o

o . @ Min diameter microns | Notice the

rricrans preVieW graphics
\\\ and the size of

| Max diameter

a ® Dilutian

. @ q
Cell brightness | the cell SpOt area
P e ° Cell sharpness here
n Yiable cell spot brightness L
L ] ® “Yiahle cell spot area
LI ’ﬂ binimum circularity
Decluster degree Lowe -

—Instrurnent Status and Caontrol

Status Instrument not connec Add celltype... Apply | ¢ 0K x Cancel
Position 1l
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Camera
Image
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File:  Wiew Instrument  Diagnoskics  Help

Parameters —
Viable Cell Spot Area

reaved Image

°
0
° o
e i
°
'.ﬁo (]
()
noo
° ﬂ. ®
4

—Instrument Status and Contral
Status Instrurment not connec

Faosition

kin. diarmeter

|5
Max. diameter IED
Dilution |1
Cell brightness |85 %

Cell sharpness 100

Yiahle cell spot brightness |75

Cell type ICurrentSettings j

,

Mmicrons

microns

Yiahle cell spot area D

kinimurn circularity 0
Decluster degree Lowe
Add cell type... Apply |

But with a 10%
requirement, they
are classified as
dead. The cell spot
is less than 10% of
the total cell area.

 OK

X Cancel
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Parameters —
Viable Cell Spot Area

With a 5% center
spot area
requirement,
notice that this
veoe | SMAll cell is

viab =~ classified as live
x|

Sinale=

Reanalyze

Cell type [ENEINs=E0TIER
& . kin. diameter |3 microns

Max, diameter IEU microns
Q © Dilutian

|1
Cell brightness IBE FS
Q Cell sharpness |1UIZI

Kl — Miablecell spothbrightness |60

10%, will make this cell
dead

k
i Changing the value to

“iahle cell spot area

rInstrument Status and Control

Status Instrurnent not coni Minimum circularity g =
Fosition Decluster degree IMedium vI |
Sample 1D

Cell type Add cell type.. | Apphy | o OK X Cancel

[ TR TT
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Parameters —
Viable Cell Spot Area

—Instrument Status and Control

Status
Fasition
Sample D
Cell type

Mlm v

Instrurment not cor

Cell type [[SNEINEETEE

kin. diameter |3 micrans it

Max. diameter &0 fricrons 5|
5

N\

Dilution fi /
Cell brightness IBE E

Cell sharpness 100
“ighle cell spot brightness |60
“iahle cell spot area

Minimum circularity

Decluster degree IMedium 'I N

Addn:elltype...l Apply | o CK | xCancell
T
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—single |

Sample

0 -

The bright center
spot is less than
10% of the total
cell area, so is
classified as dead.

Be careful though,
because changing

~ the value to 30%
. causes live cells to
- be misclassified.

oo -




Parameters —
Viable Cell Spot Area

A value of 30%
Coera causes these cells
mage
o' - to be classified as
o® dead, as well as
o D the small cell!
. (, Wiabili
. x||ce
=N
. diz
Min. diameter |3 micrans cin
Mex. diameter IED microns ha
Q © Dilution I =s
c Cell brightness |35 % o
Q Cell sharpness |1EID P
0o -
K| “ighle cell spot brightness IEEI %% -
3 Yiahle cell spot area oo -
nstrument Status and Control
Status Instrument not con Minirmum circularity 0
Fosition Decluster degree |Medium vl o
Sample D
Call type Add cell type.. I Apply | « OK X Cancel
TR I
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Parameters —
Viability Review

e Remember, the viability determination is made
after the cells are separated from the
background, the declustering is applied, and
the size thresholds are applied.

e Viable Cell Spot Brightness and Viable Cell
Spot Area work together to determine viability.

e Increase both values to reduce viability,
decrease both values to increase viability.

e Default values are generally the best.
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Parameters —
Minimum Circularity

e Minimum circularity excludes only dead cells
from the analysis.

e Dead cells or debris that are oblong in shape
can be excluded using this parameter.

e Default value is 0 which includes all dead cells
and oblong debris.

e Be careful using this parameter because a
value of 1 will exclude all dead cells!!

e Let's have a look...
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Parameters —
Minimum Circularity

[ vi-CELL XR 2.01.30 - Not for release
File View Instrument Diagnostics Help

~Saved Image
~——— —-

) OO

This debris has
lower circularity
than the dead
cells. We can
reject this using
o the Minimum

vl Circularity value.

Vi

Camera

Re mnalyze

Cell type ICurrentSettings vl

kin. diameter micran

kax. diameter

[6
[50
B Dition [
[e5
[100

micrarge

Cell brightness A

Cell sharpness
“iahle cell spot brighthess I?‘S— S
“iahle cell spot area 27
kinirmurm circulari

Decluster degree

Kl

Cell Information: NotViable, Diameter 11.92 microns, Circularity 0.70

Add cell type... |

—lnatriiranant Qtatiis and Cantral
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Camera
Image

,ﬁ

Uueue

Parameters —

Minimum Circularity

With a Minimum

—Saved Image

——

. (ol

4 I

~Instrurnent Status and Control

Status Instrument not connected

[

Cell type {BUEEEENTE

in. diameter

IE— micrans
bdax. digmeter Ir microns
Dilutian o
Cell brightness IES— s
Cell sharpness IF
‘iable cell spot brightness I?Sf

, “iaghle cell spotarea IS— <

Minirnurn circularity ‘D

Decluster degree Medium =

Add celltype.. Apply | v 0K

X Cancel
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Circularity value of
0.75, this cell is no
longer included in
the analysis.




Parameters —
Minimum Circularity

e Remember, minimum circularity excludes only
dead cells from the analysis.

e The Default value is 0 which includes all dead
cells and oblong debris.

e Normal values are in the range of 0 to 0.5.

e Be careful using this parameter because a
value of 1 will exclude all dead cells!!
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Parameters —
Decluster Degree

Decluster Degree includes 4 settings for how aggressively
clumps of cells should be declustered.

e Setting options are:

= None - Clumps are ignored (Version 2.01) or counted as one large cell
(Version 2.02)

= Low — Analysis looks for arcs in the clumps and closes larger radius arcs.

= Medium - Analysis looks for arcs in the clumps and closes large and small
radius arcs

= High — Analysis looks for arcs in the clumps and closes even smaller radius
arcs (note: sometimes cells in clusters get excluded by size with High degree.

e Setting applies to live cells and dead cells, although Version
2.02 of Vi-CELL XR has much improved declustering of dead
cell clumps.

e Let'sgiveitaspin...
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Parameters —
Decluster Degree

With Decluster Degree
= None, clumps are
classified as one big
cell. Note that the Max.
Diameter setting must
caicow] D€ large enough not to

viebleeq - @xclude these clumps
Viabilit]

File W“iew Instrument Diagnosktics Help
rSawved Image

Total cells

“iahle ce
x an

cL

Cell type SR

=luil

Min. diameter micrans

Q k. dismeter Fricron

. Dilution

Cell brightness

Cell sharpness 10

rInstrument Status and Control viahle cell spot brightness |75 %

LT

Status Instrument not conne  wsanle ceall spotares %
“elier kdinimum circularity
Sample D

Decluster degree INDne "l
Cell type

Operator
s Add celltype_._l Apply | « ok | Xcancel| |
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Parameters —
Decluster Degree

With Decluster Degree
= Low, clumps are

declustered. Notice the
large dead cell clumps
are classified as 4 and
4 dead cells
1 respectivel
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Parameters —
Decluster Degree

With Decluster Degree
= Medium, clumps are
declustered more
aggressively. The large
dead cell clumps are
csieof  classified as 4 and 6
v dead cells respectively.
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Parameters —
Decluster Degree

Decluster Degree selection should be based on how
the user typically counts cell clumps manually. Review
a sample of images and decide on the most
appropriate setting.

e ‘Low setting is typically used for Hybridoma and insect
cells, as these are not cluster prone.

e ‘Medium’ setting is typically used for CHO and Vero
cells as these tend to be clumpy.

e ‘None’ setting is useful for myocytes or other none
circular cells (Version 2.02 software and later).
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Number of Images Setting

e Number of Images

+ The number of images collected can be adjusted between 1
and 100, depending on speed and accuracy requirements.

* Increasing images to 100 helps improve statistical accuracy of
General | image Analysis| low concentration samples.

$S cepe [ * Decreasing number of images reduces sample analysis time by
approximately 1 second per image.
Minirnurm diarmeter |5 micrans

e r— « Default value is 50.

Images |ED
Aspirate cycles -

Trypan blue mixing cycles |3 vl

Comment

o DK X Cancel
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Cell Types -

Recommendations

e Start with the supplied Cell Types or Default
values.

e To exclude debris or other objects, first try to
adjust the size thresholds to eliminate.

e Don't get frustrated on problems in a single
image, look at the overall run result accuracy.

e When in doubt, call your Beckman Coulter Rep.
e Practice re-analyzing runs and images!!
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Good Luck

and

Enjoy your Vi-CELL™ XR
Cell Viability Analyzer




