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The purpose of this document is to guide the user through the
single cell cloningimage analysis. It does not contain any
procedure of setting up a&ingle cell cloning experimeritself
since this may vary due tustomer requirements.
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1. Measurement Setup

Please set up the measurement according to tbperating guide for conducting brightfield
measurements.

Here is just a short overviefor it KS Wt NBLJI NBQ RAIf23Y

 ¢dzNy 2y (KS adistihd & @dsBenid thé sfiders for Intensitf%)], Exposure
Time [ms] and Gain [%] while using the histog(&ig. 1)

9 The gain should be kept at lowdst/els, unlessecessaryto avoid digital noise

1 We recommend a grey value of 130 counts for the background in brightfield measurements.

tly exposed Fig.1 c: Overexposed image
esponding and corresponding histogram

1 Define the focusffset by moving the curser into the image and usthg mouse wheel while
holding ORL.
1 Cells are recognized in an optimal way when they appear with a dark rim at their edge and a

bright center(Fig. 2)

Fig. 2 cGoodlens Fig. 2 dCells are
effect, cells are bright bright with a dark
with a dark rim, rich rim, but out of focus
in contrast to the

background

9 Usethe navigator to check the exposure and focusing settings at the well exhgkeslso for
different wells across the plate, especially at later stages of incubation (evaporation).
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2.1

Image Pocessingburing Measurement

During routine usage&;ellavist®performs the image processing in parallel to the image acquisition.
case thatthe first and second measuremeist donefor the first time the best parameters have to be
established post measurement and thenbe stored as a template for future measunents.

Evaluation- Tips for Image Bcessing

Go to the evaluation tab by clicking on the appropriate arrow inupper area of the screen (Fig. 3

Evaluation

Fig.3: Proceed with the evaluation

In manycases the default parameters will lead to good results. But dependingenitcumstances of
culture, culture carriers and cell line, some tweaking might be necegségy 3.

Parameter Settings

Image Processing {EMGU2 Single Cell Cloning} -

Edge Distance [pm]

Fill Polygons

Sensitivity

0bj. Min. Size [pm2]

Obj. Max. Size [um [
0bj. Min. Compaciness

0bj. Max. Compaciness

0bj. Min. Longishness

Obj. Max. Longishness [

0bj. Min. Intensity

0bj. Max. Intensity

Obj. Min. Contrast

Obj. Max. Contrast I
0bj. Max. Distance [pm] ]
Colony Min. Area [um?] I
Colony Min. Quality [%] N —

Internal 2x2 Binning

Fig.4: Table of default parameters for
single cellcloning.

In the following themost frequently usegharameterswill be explained
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2.1.1 Edge Distance

Sometimes artifacts (e.g. glue) at the edges of the wells cause wrong results for certbintestriTo
overcome thisEdge Distancean be usedo exclude he objects withira given distancdrom the edge
of the well (Fig. b The higher the value ddge stancethe less areger wellwill be evaluated.

Fig.5: Edge distance

2.1.2 Fill Polygons

If the Fill Polygonsoption is selecteddetected cellsare filled entirely with color to facilitatetheir
visualizationFig. .

Fig.6: Fill Polygons of a colony

2.1.3 Sensitivity

This Parameter determines the sensitivity of the cell detectioncase the images have a too low
intensity of thesignal e.g. 70t is possibé to overcome this by changirfgensitivity. The average
brightness of each image should be at 18@et best results in image processing

A reduction of the parameter increases the insensitivity of ithage analysis, so that contrast weak
objects (e.g., fragments of dead cells and other background objects) can be exthmdtie analysis
(Fig. & + b) According to the analysis situation an increase of the param@éssitivity tunes the
image analysis isuch a way that contrast weak objects can barted up to a certain degree
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TheSensitivitycan be set from10 to 10.

2.1.4 Object Mn. Longishness [%]

TheLongishnesparameterdescribes the form of an objeendis used to exclude undesired objects
e.g. lins in the plate bottom Thereforan ellipse is determined which resembles a tdimensional
image of an object. The relation of the minor to the major axis of the ellipse as a percentage value
results in the attribute Longishnesehis parameter can be set from 0 to 100.

Example
An object, e.g. lint, is 5 times a
long as wide

g Theratiois 1/5 20 %

g The Longishness of the
object is 20 %

g If the Obj. Min. Longishness
parameter is set to 25 %, ths
object will be excluded.

2.1.5 Object Max. Distance [um]

Object Max. Distancés usedto merge separated colonies that have grown from a single cell. This is
useful after tracking a colony back over time éperiment with multi measurement is required) and
sets up the image processing accordingly to detect a single colony or two coloniega(Fig). The
range is O to 1000000 pm.
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): Merged colonies

2.1.6 ColonyMin. Quality [%0]

This parameter is the ratio of the sum of all cell areas detected in a colonyeitigsecreatedaround

the colony. TheColony Min. Qualityparameter indicates how mincof the ellipse is covered lmells.

The higher the parameter igsthe more cell area has to cover the colony area (ellipse) to be counted
as a colony (blue circle). If the parameter is set to 50, 50 % of the ellipse has to be covered with cell
area. The range is@100 %.

10b Colony Min.Quality set to 10
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Quality set to 40

2.1.7 Colony Min. Area [umZ]

This parameter defines the minimum threshold value (cell argam® for the colony detectior{blue
circle). Different growth rates require different settings@dlony Min. AreaThe valualepends on the
generation time (doubling time) and the period of tibetweenimaging. This parameter can be set
from 0 to100000000Qum2. The imags show a colony with a size2856475umz.

. Area set 0000
ked as a colony (blue).
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3. Filtering and Exporting

o

*N Generic Measurements

or a single colony in a well.

3.1 Getting an Overview

. & Of A0 Ay 3 tab gh thé Kght upper $id (Fig. A3ir€d arrow)the heat map, the result
table and the timechartsare displayedFor each type of result presentation different properties like
W/ Gdnfluenc® 2 NI Y & cah BedhbseR

3.1.1 Heatmap

.8 OKZHZB A Y XTI WQeledtihg?/ B ¥ Ry &n the 8rdpdoiv@menwnderneath the heat
map, a coloredbverview is displayedBlue represents a low and red a higobmber of the chosen
property. Now it is possible to click on the wells aaickly review the image$ig.14).
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JP140217_Single Cell Cloning_CHOK1_nunclon96_4x P/-

Fdge Distance [jsm] (oL ]
Fill Polygons ]
D=m ==

pr—

e colored heat mapverview and one chosen well

3.1.2 Result Table

"N View Experiment Engineered by SH,KET“
2

JP140217_Single Cell Cloning_CHOK1_nunclon96_4x +=

User:

dge Distance fym] e e

ill Polygons ]
P—— == -
0. Min Size [un') ——

Exportimages| [Export

X - —

(o

D e

’ ——
Colony Min. Quatity (%] (X 0 S

Internal 2x2 Binning

5: Result Table.

The adjacent tab of the heat map shows a table with all attribates resultqFig.15). By right clicking
on an attribute in the result table, a filter can be set to excluddesirablewells (Fig16 ¢ 18).
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Fig.12: Right mouse
click for filtering.

filter criteria.

15: Theresultingd | S| G . al |

3.1.3 Time Charts

The YTsoftware enablegshe compilation ofmeasurements iran existing experimentrhe third tab
WeAYS OKFNIQ I ftheesutsof ayf iReasNBrdBverSeygiisiveral ays and also
presents detailsn the lowerright correr for eachwell by simply clickingrothe appropriate curve (Fig.
20).
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