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CARDOSO, Luciano Favalessa, M.Sc., Universidade Vila Velha — ES, Maio de
2015. Combinagdo de software livre, microscopia de luz e corantes
inespecificos para analises de alto rendimento em contagem de células

vivas e mortas. Orientador: Dominik Lenz.

RESUMO GERAL

Os estudos de diferenciacdo celular sdao importantes para identificar a
viabilidade celular como para identificar o tipo de morte celular. Em ambos os
casos a correta identificagdo das populagdes celulares € fundamental para
diagnoésticos e progndsticos em diversos ramos da pesquisa cientifica. A
citometria € uma tecnologia disseminada desde os anos 60, porém o material
utilizado, as maquinas necessarias para a execuc¢ao das analises e o preparo
dos técnicos ainda séo de alto custo. O objetivo da presente pesquisa é utilizar
microscopia de luz, corantes inespecificos e software livre, com o0 mesmo nivel
de precisdo de padrbes tradicionalmente ja utilizados, reduzindo custos e
ampliando a difusdo desse tipo de analise. Foram utilizadas imagens para as
andlises das amostras, criando banco de dados que podem ser reanalizaveis
sempre que necessario. Além disso, essa metodologia, depois de estabelecida,
diminui o viés humano por identificar menores quantidades de falsos-positivos

e falsos-negativos.

Palavras-chave: Morte celular, Citometria, Contagem de alto rendimento,
CellProfiler®, Viabilidade
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CARDOSO, Luciano Favalessa, M.Sc., Universidade Vila Velha — ES, Maio de
2015. Combination of free software, light microscopy and non-specific
dyes for high throughput analysis in live and dead cell count. Orientador:

Dominik Lenz.

GENERAL ABSTRACT

The studies in cell differentiation are important to identify cell viability and to
identify the type of cell death. in both cases the correct identification of cell
populations is critical for diagnosis and prognosis in many fields of scientific
research. Flow cytometry is a widespread technology since the 60'ies, but the
material used, the machinery necessary to carry out the analysis and
preparation of technicians are still expensive. The aim of this research is to use
light microscopy, nonspecific dyes and free software, with the same accuracy
level of standard methods that has been traditionally used, reducing costs and
increasing the dissemination of this kind of analysis. Images were used for the
analyzes of the samples, creating databases that can be re-analyzable

whenever necessary. In addition, this methodology, once established,
decreases the human bias by identifying minor amounts of false-positives and

false-negatives.

Keywords: Cell Death, Cytometry, High-Throughput Count, CellProfiler®,
Viability
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1. INTRODUCTION AND THEORETICAL BACKGROUND

Definitions

The life and death may be defined in various ways. Biochemically,
physiologically, culturally, artistically, philosophically and so on. "Viability" of a
system can be defined in several ways, but none of them is a simple definition.
Thinking about a "viable" organism, it is expected that this organism is alive and
physiologically able to represent other individuals of that population from which
it was originated. When thinking about "living organism", hooks up this idea to
the definition of "life." Thus, as discussed by Hazel Davey, the definition of
viability goes beyond what common sense meant by "life" and "death". As
discussed by Davey, to questions about "what is death?", can be rationally
answered that is the interruption of the physiological processes that medicine
and biology understand of "life", i.e., absence of viability where it previously

existed!".

Thus, we can discern that, like Dubik and Wood commented!?, a nail cannot be
considered dead, since never been alive. The Michaelis dictionary, in its online
version, relates the word "death" only to beings from animals and plant
kingdoms (mandatorily beings endowed with biochemical processes), thus
considering that death is an interruption of the physiological processes, a
cessation of these biochemical processes of which these beings are necessarily

endowed.

In short, in order to consider a system as "dead", then we must consider that in
a past time, this system was endowed with physiological and / or dynamic and

constant biochemical processes that were interrupted for some reason.
Physiologically viable
A line can be traced going from life to death or going from death to life, based

on some cellular features such as level of metabolism, the plasmatic membrane
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structure, DNA and RNA level present within the cell, level of organelles
degradation (especially, the mitochondria) and so on. In order to consider a cell

as "viable", it must fill some necessary (and other essential) requirements“].

Regarding the requirements, we can mention, for example, the level of
metabolic activity. If we have a cell whose plasmatic membrane and organelles
are intact, but where is not observed metabolic activity, it appears that we are
facing a cell that does not fully meet the requirements for a claim that it is alive,
though it can be found in torpor state, waiting for favorable conditions to resume
its full metabolic activities. But when it comes to essential requirements, can be
used as an example the plasmatic membrane and the integrity of the DNA. If
there is a cell with severely damaged cellular membrane or degraded DNA, it is
considered that this cell fulfills more requirements that link to cell death than
requirements related to viable cells, since damages to the membrane allow to
astray intracellular content necessary for the metabolism and DNA degradation

preclude the manufacture of proteins necessary to maintain cellular viability.

In scientific experiments, cells, even those with a disorder or mutation such as
cancer cells, need to be viable. Cell viability is an indispensable condition to
proceed to any scientific experiment involving cell culture (in vitro), since the
cells in viable conditions have identical features (or very close to it) to the cells

installed in living organisms (in vivo).
Viability detection mechanisms

The importance of detection of cell viability is related to the necessity to
evaluate the toxic effect of substances with pharmacological potential, or when
it is necessary to determine the degree of degradation of preserved samples, or

even when it is necessary to evaluate processes in which cells are subjected.

Due to the importance inherent to the subject, when referring to the viability of
organisms (in particular, cells) involved in scientific experiments, the use of the
viability detection methods is necessary. With technological advances, the
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viability assessment techniques earn features that let you enhance the count,
reduce the incidence of false-positive and optimize the time and costs
required[”. Some techniques to detect viability are more rudimentary and
imprecise, as the use of dyes and manual counting in a Neubauer chamber, but
easier and faster to execute. The state-of-the-art techniques involves flow
cytometry and specific fluorescent markers, but are more costly and require

advanced training to run.
Trypan blue dye exclusion

Among the methods used to determine cell viability, the trypan blue dye
exclusion fits among the most practical, cheap and quick optionst. It is an
established technique and widely used in many laboratories around the world
for providing highly reliable results. This is a dye which penetrates only into
dead cells as the transmembrane transport metabolism of living cells prevents
binding of this dye!®. Technically, what happens is that the trypan blue mark
only cells whose plasmatic membrane is permeabilized[sl, feature that makes

the cell unviable.

This is a dye used in light microscopy, so it is possible to assess the cell
morphology, characteristic that more advanced techniques, such as flow
cytometry, do not possess. Thus, it is possible, at the same time, to estimate
the percentage of viability and to evaluate the morphology of the cells present in

a given population.

The trypan blue does not classify the type of cell death, since we have two main
types, necrosis and apoptosis. It only classifies the cell as viability. The cells
may be non viable and have undergone necrosis, or may be non viable and
have undergone apoptosis. Furthermore, apoptosis can be in different stages,
which were classified as early stage or late stage. In manuscript 2 we will talk

about necrosis and apoptosis.
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2 MANUSCRIPT 1 - COMBINATION OF FREE SOFTWARE, LIGHT
MICROSCOPY AND NON-SPECIFIC DYES FOR A HIGH-THROUGHPUT
ANALYSIS IN LIVE/DEAD CELL COUNT

Combination of free software, light microscopy and non-
specific dyes for a high-throughput analysis in live/dead cell
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ABSTRACT

Background: Cellular viability studies are important in many different fields of cell biology research and
are based on the estimation of live and dead cells from a specific cellular population. Recent progress in
technology have brought important advances in the analysis of cellular viability mainly reducing the time
of analysis and sample preparation; however the costs for equipment and reagents still a limiting factor in
the feasibility to conduct those studies. The purpose of the present study was to use free software, non-
specific dyes and light microscopy to establish a reproducible image analysis test and to compare the
results with an established method. Method: Mouse fibroblast cells were exposed to different
concentrations (ranged from 0.5% to 16%) of dimethylsulfoxide (DMSO) for 24 h and cellular viability
estimated in the proposed technique (image analysis performed on free software) and in the
methylthiazol-tetrazolium salt (MTT) assay. A Bland Altman analysis was applied to compare the
methodologies. Results: Image analysis by CellProfiler®/ CellProfiler® Analyst was compared to MTT
using Bland-Altman test and both methodologies were considered equivalents. Cellular viability
decreased in a dose dependent manner with increasing doses of DMSO and both methodologies were
capable to distinguish between live and dead cells, producing comparable results (with bias = 1.3550)
evaluated by the Bland Altman analysis. Conclusions: The proposed image analysis can be used as a
simple, rapid and low-cost technology for high throughput analysis of live-dead cell differentiation.

Keywords: CellProfiler, Image Analysis, Trypan Blue, Cell Identification, Cell Viability, Cytometry.
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1. INTRODUCTION

Cellular viability studies are important in many different fields of cell biology research. It is
based on the estimating the amount of live and dead cells from a total cell population. Cellular viability
studies offer a huge potential for a broad array of research and methodology and are continuously
growing through ongoing field efforts. Many studies in this field have proven substantial importance, e.g.,
cell death can act as biosensor of contaminated material; or as a prognostic factor in health care!'***!,

The importance of this kind of analysis can be verified using the world's largest scientific library:
The PubMed library. There are more than 4000 peer reviewed publications related to “alive dead assay”
keywords (may 2014). Most of these studies, probably all of them, used flow cytometry or laser scanning
cytometry (LSC), techniques that has been used successfully since the 60s®’ and each cytometry
technique has some special particularities!®”). Cytometry is used to identify and count cells of different
origins mostly by antibodies or morphology!®).

Despite its importance, flow cytometry and laser scanning cytometry (LSC) are cost-intense
techniques as they require equipment, reagents and qualified staff. The costs and complexity of cytometry
limited the distribution of cytometric analyses”. The costs for flow cytometry nowadays still need to be
considered"'”). However, if it’s possible to obtain the results similar to cytometry using more accessible
techniques, like light microscopy and non-fluorescent dyes. Light microscopy images furthermore have,
the advantage that objects (i.e. cells) of interest and results of analyses can be morphologically verified.
This research aimed to combine light microscopy, non-specific dyes and free software for reproducible
high throughput analysis of live/dead cell count "), in order to substantially lower the costs for automated
cellular diagnostics and to compare the results of the proposed image analysis technique with
methylthiazol-tetrazolium salt (MTT) assay.

2. MATERIALS AND METHODS
2.1 Cell Culture

Swiss 3T3 albino mouse fibroblasts (ATCC CCL-92 - Cell Line Service, Rio de Janeiro, Brazil)
were maintained in Dulbecco’s Modified Eagle’s Medium (DMEM) (Sigma-Aldrich, USA) supplemented
with 10% fetal bovine serum (FBS) (Cripion, Brazil), 100 IU/mL penicillin and 100 pg/ml streptomycin
(Sigma-Aldrich, USA), at 37°C in a containing 5% CO, humidified atmosphere.

2.2 Chemicals and reagents

Trypan Blue and 3-(4,5-dimethylthiazol- 2-yl1)-2,5-diphenyl tetrazolium bromide (MTT) salt was
purchased from Sigma - Aldrich Company (Sigma-Aldrich, USA). Dimethylsulfoxide (DMSO) was
purchased from Neon Comercial (Sdo Paulo - Brazil). Sodium chloride, potassium chloride, sodium
phosphate dibasic and potassium phosphate monobasic was purchased from Cromoline Quimica Fina
(sdo Paulo, Brazil). All other agents were analytical of grade.

2.3 Methylthiazol-Tetrazolium Salt (MTT) Assay

The in vitro cytotoxic activity was evaluated in the colorimetric MTT assay as previously
described in literature!'?! with minor modifications. Briefly, 3T3 fibroblasts cells were plated in 24-well
flat-bottomed tissue culture plates with 4 x 10* cells/mL. After overnight incubation at 37 °C (5% CO,
and 95% air) cells were exposed to different doses of dimethylsulfoxide (DMSO) ranged from 0.5% to
16.0% and incubated for additional 24h. Vehicle control medium was used as negative control. After
incubation, 100 pL of 3-(4,5-dimethylthiazol- 2-yl)-2,5-diphenyl tetrazolium bromide (MTT) (2.5 mg/mL
in PBS Medium (1:4)) was added per well, and the plate was incubated for 2 hours. The excess of MTT
was aspirated and the formazan crystals formed were dissolved with 100 pL of DMSO and the
absorbance of purple formazan was measured at 595 nm using a microplate reader (Molecular Devises,
Spectra Max 190, USA). Experiments were carried out at least in duplicate.

2.4 Image analysis preparation
The same conditions previously described in the MTT experiments was used. Briefly, 3T3
fibroblasts cells were plated in 24-well tissue culture plate, exposure with DMSO in the same

concentrations and after 24h incubation the medium, with dead cells from each respective well were
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collected in microtubes and the remaining adherent cells were trypsinized and placed to the same
microtube. These tubes were centrifuged at 300 G for 5 minutes. Then, supernatant was discarded and the
cells were resuspended in 100uL trypan blue dye. Microscope slides were prepared and cellular images
were made using camera Samsung SDC-415ND, coupled to Leica microscope model DMLS, and
connected to a computer, where the images were processed and stored. Cellular analysis was performed
using the free software CellProfiler® (CP). CellProfiler® Analyst (CPA) was used for statistical analysis
and cellular diagnostics.

2.5 Cell Identification by CellProfiler®

To identify live and dead cells, it is necessary to run an algorithm in CP. This is an important
step, once the correct algorithm is linked to a correct identification of sample cells. Different algorithm
will return an incorrect identification by the software, and this will cripple the analysis. This step
comprehends to load all images in the software, identify all cells present in these images, turn all cells
identified into a measurable object and then set measurable values to these objects. These values (e.g.
form or light intensity) were used by CPA to create a profile of each cell population. The define algorithm
used are showed in table 1.

Table 1: The established algorithm used in the CellProfiler program to perform the analysis.

LoadImages Load all images to be analyzed

ColorToGray Turn all color images to black and white

ApplyTreshold > Below treshold >
Otsu Global

ImageMath > Invert Invert light intensities

Enhance cell contours

IdentifyPrimaryObjects >

RobustBackground Adaptive Turn all identified images to objects, which can be measured

MeasureObjectIntensity Measure the intensities of all identified objects
MeasureObjectSizeShape Measure the form of all identified objects
LTGRO IR & AT T Filter objects by a determinado parameter
FormFactor
MeasureObjectIntensity Measure the intensities of all filtered objects
MeasureObjectSizeShape Measure the form of all filtered objects

2.6 Cellproﬁler® Analysis

Cellular image analysis was performed with CP. First, each image was converted to grayscale.
Thereafter, intensities were converted. The algorithm used for segmentation was Robust Background
Adaptive. 15 and 45 pixels were chosen for minimum and maximum areas respectively (Figure 1), i.e.
objects smaller than 15 and greater than 45 pixels were not identified.
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Figure 1: Cell identification in CellProfiler. The original image (1A) was turned to grayscale (1B) and the
light signal was inverted to highlight the cells (1C). Then, the cells identified were transformed to
measurable objects (1D). The gated objects are non cellular artifacts.

To eliminate the interference of artifacts an algorithm was used to filter this objects based on
roundness (form factor). Objects with a low, user-defined form factor value were excluded. After the
exclusion of the artifacts, the remaining objects were analyzed and live/dead cells were classified and
counted using CPA (Figure 2).

Live Cells .~

LiveCells  ™Artifact

Figure 2: To exclude the non-cellular objects (called artifacts), an algorithm was created. This algorithm
takes into consideration the cell and the artifact size. The figure 2A shows the image with the artifacts
(gated) and 2B shows the same image without it.

2.7 Statistical Processing

To evaluate the concordance between the methods used for the present study, a Bland-Altman
test was applied. This test assesses the correlation between the means of two different methodologies, or
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in the case of this study, the correlation between the results of MTT assay and the results of image
analysis.

3. RESULTS AND DISCUSSION

Fibroblasts were exposed to different doses of DMSO and live cells present was evaluated by
cellular image analysis using CP and by the standard gold MTT assay. The percentage of live cells
quantified demonstrated that both methodologies were able to estimate the cellular viability in a similar
manner. e.g 8.0% of DMSO produce 22.10% (+0.03%) and 29.39% (+0.83%) of viability in the MTT
assay and in proposed image analysis, respectively (Table 2).

Table 2: Identification of cells in CellProfiler. The algorithm used to perform the cell identification in the
sample.

DMSO Concentration (%) MTT assay (%) Image Analysis (%)
0.5 93.87 £ 0.95 93.60 + 0.42
1.0 89.90 + 0.14 7447 +£0.11
2.0 88.30 £ 0.57 84.30+0.33
4.0 56.60 £ 1.13 79.07 £ 0.06
8.0 22.10 £ 0.03 29.39 £ 0.83
16.0 4.04+0.13 2.00+0.25

To assess the viability, another commonly used technique a Neubauer chamber count. Although
being a quick and low-cost technique, it is not reproducible and does not allow to assess the
morphological features with the accuracy of image analysis. Moreover, these tests depend on the skill of
the technician and there may be a bias in the results if the same sample is analyzed by two different
technicians.

After staining with trypan blue, the cells showed distinct colors. Dead cells are stained with
trypan blue and became dark blue, while unstained cells are alive and remain colorless.
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Figure 3: Cell Profiller analysis of live and dead cells. Software training for A) Live cells, and B) for
dead cells. C. Software training when was requested to return 100 live cells. D) Software training when
was requested to return 100 dead cells.

The obtained cellular images displayed light blue color background and therefore it was not
necessary to stain the live cells. The different colors between live and dead cell proportionated by trypan
blue stained associated with the different light intensities emitted by each color, allows the CPA to
differentiate between live/dead cells (figure 1). To be able to identify live and dead cells, at first it was
necessary to define specific parameters in the software helping it to recognize which cells were alive and
which were dead, in order to quantify the size of each population. Before training, artifacts were excluded
(Figure 2). Then, after the machine learning process, the software itself identified and counted live and
dead cells of the sample. Subsequently the user ordered the software to show 100 live and dead cells,
respectively. Using false positive and false negative events of each of the populations, sensitivity and
specificity were calculated figure 3).

Being an alternative methodology, image analysis assessed by CP/CPA was compared to the
established MTT assay (as seen in Figure 4). To compare two methods, the correlation coefficient cannot
be used because it does not evaluate how the methods correlate, but how the results of each method are
associated to each other. Therefore, the Bland-Altman test which correlates the means of two independent
tests is generally used to compare methodologies !'*). The means values of the recorded results in both
methodology should be close to zero to be consider equivalent the tested methodologies. The image
analysis offered the advantage allowing morphological verification and documentation of the cells. The
CP/CPA free software allows automated and reproductive high-throughput image analysis. In the
proposed methodology, these characteristics associated with the low cost of the dyes used are more
advantageous when compared to traditional methods of analysis.

23



120

100 ~

80 A

60 1

40 4

CPA

20

-20

-40

-20

T I T T

0 20 40 80
MTT

Bland-Altman Graph

80

100

30 1

Mean + 19850

20

Mesan

-10 A

Difference Method 2 - Method 1

-20

Mean- 19880

0

4. CONCLUSIONS

20 40 60

Average of Method 1 and Method 2
Figure 4: Bland-Altman graph. This graph shows the correlation between two different methodologies.
The mean, close to zero, indicates that both methodologies are equivalent.

80

120

Bias = 1,3550
Std Dev = 12,6945
Limits of Agreement = -23,5263, 26,2363
Bias Cl
95% C1 =-13,0317 To 15,7417
Lower Limit of Agreement CI
95% Cl =-48,4448 to 1,3922
Upper Limit of Agreement Cl|
95% Cl =1,3178 to 51,1548

Our results and the statistical analysis allowed us to conclude that the image analysis by
CellProfiler and CellProfiler Analyst is a simple, rapid and a low cost technique to explore cellular
viability. Moreover, this technology, when compared to high-cost techniques like flow cytometry, allows
the visualization and morphological verification of the cells. In comparison to low-costs techniques, like
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Neubauer chamber, image analysis has the advantage to be reproductive, free of human bias, with high
efficiency.
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ABSTRACT

Background: Necrosis and apoptosis are important and dramatically different cell death mechanisms.
Since they are clearly different mechanisms, its morphological characteristics are also different. In this
work, the morphological aspect will be assessed by image analysis and, therefore, there will be a
biochemical aid in the course of the analysis. Method: Mouse fibroblast cells were exposed to different
concentrations (ranged from 1 to 4 uM) of campthothecin (CPT) for 24 h and morphological parameters
of necrosis and apoptosis were assessed by image analysis through a computer software. Results: The
software was trained to recognize apoptotic and necrotic cells just by cell morphology but this analysis
did not reach satisfactory quality. Conclusion: Although it is still not completely possible to differentiate
necrosis and apoptosis using cell morphology, this analysis has reached a certain degree of accuracy,
which shows that further improvements can positively contribute in order to build analysis that reliably
classify these two cell populations.

Keywords: Cellular Classification, Free Software, Cell Identification, CellProfiler®, Cytometry.
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1. INTRODUTION

Necrosis and apoptosis are the two main mechanisms of cell death. They have initiation, process and
conclusion distinct and dramatically opposite. Apoptosis is a programmed cell death mediated by
caspases and which process depends on the active energy consumption. Occurs under physiological
conditions during and even after the development as a way to maintain the cell populations present in the
tissues. Furthermore, apoptosis is a silent mechanism of cell death, non-aggressive to the neighboring
cells and that does not mobilize the immune system by not releasing aggression signaling molecules
(Damage-associated molecular pattern - DAMP's)!"* 3 In contrast, necrosis is a chaotic cell death, which
occurs independent of energy consumption. It is an aggressive process to neighboring cells by releasing
molecules called "alarmins" which are molecules that mobilize the immune system against agressions,
such as an alarm. The alarmins are found only in the intracellular environment and, during necrosis, cells
have their membranes disrupted™ which allows these alarmins end up in the extracellular medium, and
then identified by immune cells which readily initiate defense response. Among the main alarmins, we
can mention the High mobility group box 1 (HMGB1), uric acid, the S100 protein family, hepatoma-
derived growth factor (HDGF) which, despite its name, is a protein expressed by neurons, the heat shock
proteins (HSP), among others. As noted above, these molecules bind to specific receptors that identify

them and give beginning to the immune response'.

Since they are clearly different mechanisms, its morphological characteristics are also different S )
necrosis, there is a cell swelling and vacuolation of the cytoplasm, followed by a disruption of the
plasmatic membrane and intracellular content leakage, may also be leakage of intranuclear content, so the
circulating DNA outside the nucleus is considered an alarmin'®. On the other hand, in apoptosis, the
structure of cell plasmatic membrane and apoptotic bodies remains intact. Instead of swell, increasing in

size, apoptotic cell shrinks, reducing their size, and there is little or no vacuolation formed in the cytosol.

An important feature of apoptosis is the externalization of a phospholipid present on the inner face of the
plasmatic membrane: the phosphatidylserine. This phospholipid acts as a marker of apoptotic cells, since
only in this condition it is exposed on the external surface of the cell membrane. Before chromatin
condensation that occurs during apoptosis, DNA encodes proteins that act in the externalization of
phosphatidylserine. This stimulates macrophages engulf cell and its apoptotic bodies. Since this condition
only occurs in apoptotic cells and is absent in necrotic cells, are commercially available specific

fluorescent markers to phosphatidylserine.

Cell differentiation: Apoptosis x Necrosis

The studies about differentiation of cell death types have played an important role in many areas of
cellular biology: In microbial infections, where some pathogens, like M. tuberculosis for example, are
able to control or manipulate the cell death modes to promote their proliferation!"); in inflammation, when

some proteins are released (like HMGBI1 protein in necrosis) or activated (like caspases cascade, in
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apoptosis)m; This studies are also important in many researches of tumor cells'”' and in many researches

about pharmacology ',

The cell differentiation can occur in several ways: Biochemical, physiological and morphological!'?. In
the present work, the morphological aspect will be analyzed and, therefore, there will be a biochemical
aid in the course of the analysis. The cells will be labeled with fluorochromes in order to show which
ones are apoptotic and which ones are necrotic, so we can configure the software to help identify them
only by morphology. It is noteworthy that, once informed to the software which cells are necrotic and

which ones are apoptotic, it should be able to sort the cells without the aid of fluorochromes.

2. MATERIALS AND METHODS

2.1 Cell Culture

Swiss 3T3 albino mouse fibroblasts (ATCC CCL-92 - Cell Line Service, Rio de Janeiro, Brazil) were
maintained in Dulbecco’s Modified Eagle’s Medium (DMEM) (Sigma-Aldrich, USA) supplemented with
10% fetal bovine serum (FBS) (Cripion, Brazil), 100 IU/ml penicillin, and 100 pg/ml streptomycin
(Sigma-Aldrich, USA) at 37°C in a container of 5% CO, humidified atmosphere.

2.2 Image analysis preparation

3T3 fibroblasts cells were plated and incubated in 6-well tissue culture plate for 24h. After this
incubation, cells were exposed to camptothecin (CPT) at 1uM, 2 uM and 4 uM. After 24h of incubation,
the medium was carefully removed and 500 pL of a binding buffer (from apoptosis detection kit, Sigma-
Aldrich, USA) was added in each well. After 10 minutes, the cells were incubated with 5 puL. of Annexin
V-FITC and 10uL of Propidium iodide (both from apoptosis detection kit, Sigma-Aldrich, USA).
Microscope slides were prepared, and cellular images were made using a Nikon camera model Ds-Ril
coupled to a Nikon-microscope model Eclipse Ti and connected to a computer, where the images were
processed and stored. Cellular analysis was performed using the free software CellProfiler® (CP).

CellProfiler Analyst (CPA) was used for statistical analysis and cellular diagnostics.

2.3 Cell Identification by CellProfiler®

Like identification of live and dead cells, here, it is necessary to run an algorithm in CP. Similary to that
case, the step here includes loading all images in the software, identifying all cells present in these
images, turning all cells identified into a measurable object, and then setting measurable values to these
objects. These values (e.g. form or light intensity) were used by CPA to create a profile of each cell

population. The established algorithm used is shown in Table 1.
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Table 1: The established algorithm used in the CellProfiler program to perform the analysis.

LoadImages
ColorToGray

CorrectllluminationCalculate

ApplyTreshold
ImageMath > Invert
IdentifyPrimaryObjects > MoG Adaptive

MeasureObjectSizeShape
FilterObjects > AreaShape > FormFactor

MeasureTexture

MeasureObjectIntensity
MeasurelmageQuality

MeasureGranularity

Load all images to be analyzed
Turn all color images to black and white
calculates an illumination function that is used to
correct uneven illumination/lighting/shading or to
reduce uneven background in images
sets pixel intensities below or above a certain
threshold to zero
Invert light intensities
Turn all identified images to objects, which can be
measured
Measure the form of all identified objects
Filter objects by a determined parameter
measures the degree and nature of textures within
objects
measures several intensity features for identified
objects
Measures features that indicate image quality
outputs spectra of size measurements of the
textures in the image

24 Cellprofiler® Analysis

Cellular image analysis was performed with CP. First, each image was converted to grayscale. Thereafter,

this gray image was enhanced and a treshold was applied. Then, intensities were inverted. The algorithm

used for segmentation was MoG Adaptive. 60 and 100 pixels were chosen for minimum and maximum

areas respectively (Figure 1A, to 1F), i.e. objects smaller than 60 or greater than 100 pixels were not

identified.

To eliminate the interference of artifacts, an algorithm was used to filter these objects based on roundness

(form factor). Objects with an user-defined form factor value were excluded. After the exclusion of the

artifacts, the remaining objects were analyzed and apoptotic/necrotic cells were classified and counted

using CPA (Figure 1G).
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Figure 1 showing the cell identification by CP. 1A shows the original image of the cells captured by light
microscopy; 1B shows the image 1A converted to black and white (necessary for the analysis); 1C shows
the image 1B enhanced; 1D shows the image 1C after a threshold application, to highlight the cell
borders; 1E shows the inverted light signal of image 1D; 1F shows the transformation of images into

mesurable objects; 1G shows the image 1F after artifacts filtration.
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3. RESULTS AND DISCUSSION

The methodology chosen to classify the necrotic and apoptotic cells was image analysis and counting by a
free software called CellProfiler®. The identification of the cells is performed in this software and the
classification in a software called CellProfiler® Analyst. These two softwares will be responsible for
identifying and classifying cells based on commands provided by a trained technician. Once designed
algorithm, other image analysis with the same cell population can be done without the need to rewrite the

algorithm.

This technique allows researchers to keep track of the analysis, which will be subject to re-analyzes future
at any time. This technique also allows the analysis of many cells at once, if there are sufficient images,
without losses arising from the bias inherent to the observer, acting as a confirmation of the diagnosis of

this.

Fibroblasts were exposed to different doses of camptothecin and the cells present was evaluated by
cellular image analysis using CP. To highlight which cells were necrotic and which ones were apoptotic,
fluorescent labels were used, but during the analysis, the fluorescence intensity was disregarded by the
CPA, which used only the information related to morphology. It is possible to keep the fluorescence
images to help researchers to determine which cells are marked for annexin V (apoptotic cells) and which
are marked to Propidium Iodide (PI, necrotic cells) without the software use this information to classify
populations. Thus, the researcher can load just the morphological parameters for the software, using only

these parameters in the analysis.

In order to trace a morphological profile of the cell populations to classify, were informed to CPA more
than 150 cell of each population (necrotic cells and apoptotic cells), labeled with annexin V and
propidium iodide. Then, after the machine learning process, the software itself identified and counted
necrotic and apoptotic cells of the sample. Subsequently the user ordered the software to show 100
necrotic and apoptotic cells, respectively. Using false positive and false negative events of each of the
populations, sensitivity and specificity were calculated asking CPA to return 100 cells of each population
in the sample. Figure 2 show the machine learning with the cells in fluorescence mode, in overlap mode

and in black and white mode (showing just the morphology, as the software see).
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Fluorescence mode

Overlap mode

Black and white mode

Figure 2. Demonstration of the machine learning by CPA. With the help of fluorescence, has been

informed to the software which cells are necrotic (column A) and which are apoptotic (column B).

When asked CPA to return 100 necrotic cells, there were many false-positive, showing that the software
had difficulty to classify correctly this population. The same happened when asked CPA to return 100
apoptotic cells. As we can see in figure 3, in a black and white mode (using only morphology), it is really

hard to differentiate the cells.
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NECROTIC CELLS IDENTIFICATION
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Figure 3 shows the cell identification by CPA. Observing the first line (fluorescence mode) can be noted
the presence of much false-positive identification. This fact occurs because CPA uses only morphology
for identification. in this kind of light microscopy analysis, in contrast to cell viability analysis, use only

morphological criteria to identify necrosis and apoptosis seems to generate a low quality analysis

Despite difficult, it was possible to achieve a certain degree of accuracy, since the CPA recognizes, if not

all, many cells from each researched population.
4. CONCLUSIONS
Although it is still not completely possible to differentiate necrosis and apoptosis using cell morphology,

this analysis has reached a certain degree of accuracy, which shows that further improvements can

positively contribute in order to build analysis that reliably classify these two cell populations.
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5 SUPPLEMENTARY MATERIAL

5.1 Current Pharmaceutical Analysis Instructions for Authors
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submitted online via Bentham's Content Management System (CMS) at bsp-

cms.eurekaselect.com / View Submission Instructions

Manuscripts must be submitted by one of the authors of the manuscript, and
should not be submitted by anyone on their behalf. The principal/corresponding
author will be required to submit a Copyright Letter along with the manuscript,
on behalf of all the co-authors (if any). The author(s) will confirm that the
manuscript (or any part of it) has not been published previously or is not under
consideration for publication elsewhere. Furthermore, any illustration, structure
or table that has been published elsewhere must be reported, and copyright
permission for reproduction must be obtained.

For all online submissions, please provide soft copies of all the materials (main
text in MS Word or Tex/LaTeX), figures / illustrations in TIFF, PDF or JPEG,
and chemical structures drawn in ChemDraw (CDX) / ISISDraw (TGF) as
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References, figures, tables, chemical structures etc. should be referred to in the
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legends/captions should also be provided.
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6 to 8 keywords must be provided.

Text Organization:

The main text should begin on a separate page and should be divided into title
page, abstract and the main text. The text may be subdivided further according
to the areas to be discussed, which should be followed by the
Acknowledgements and Reference sections. For Research Articles, the
manuscript should begin with the title page and abstract followed by the main
text, which must be structured into separate sections as Introduction, Material
and Methods, Results, Discussion, Conclusion, Conflict of Interest,
Acknowledgements and References. The Review Article should mention any
previous important old and recent reviews in the field and contain a
comprehensive discussion starting with the general background of the field. It
should then go on to discuss the salient features of recent developments. The
authors should avoid presenting material which has already been published in a
previous review. The authors are advised to present and discuss their
observations in brief. The manuscript style must be uniform throughout the text
and 10 pt Times New Roman fonts should be used. The full term for an
abbreviation should precede its first appearance in the text unless it is a
standard unit of measurement. The reference numbers should be given in
square brackets in the text. Italics should be used for Binomial names of
organisms (Genus and Species), for emphasis and for unfamiliar words or
phrases. Non-assimilated words from Latin or other languages should also be

italicized e.g. per se, et al. efc.

Greek Symbols and Special Characters:
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Greek symbols and special characters often undergo formatting changes and
get corrupted or lost during preparation of manuscript for publication. To ensure
that all special characters used are embedded in the text, these special
characters should be inserted as a symbol but should not be a result of any
format styling (Symbol font face) otherwise they will be lost during conversion to
PDF/XML.

Authors are encouraged to consult reporting guidelines. These guidelines
provide a set of recommendations comprising a list of items relevant to their
specific research design. Chemical equations, chemical hames, mathematical
usage, unit of measurements, chemical and physical quantity & units must
conform to S| and Chemical Abstracts or [UPAC.

All kinds of measurements should be reported only in International System of
Units (SI).

List of Abbreviations:
If abbreviations are used in the text either they should be defined in the text

where first used, or a list of abbreviations can be provided.

Conflict of Interest:
Financial contributions and any potential conflict of interest must be clearly
acknowledged under the heading ‘Conflict of Interest’. Authors must list the

source(s) of funding for the study. This should be done for each author.
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design, performance, analysis, or reporting of the work and are required to
indicate their specific contribution. Anyone (individual/company/institution) who
has substantially contributed to the study for important intellectual content, or
who was involved in the article’s drafting the manuscript or revising must also
be acknowledged.

Guest or honorary authorship based solely on position (e.g. research

supervisor, departmental head) is discouraged.
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References:

References must be listed in the ACS style only. All references should be
numbered sequentially [in square brackets] in the text and listed in the same
numerical order in the reference section. The reference numbers must be
finalized and the bibliography must be fully formatted before submission.

See below few examples of references listed in the ACS Style:

Journal Reference:

e [1] Luthy, LLA.; Bruzzone, A.; Pinero, C.P.; Castillo, L.F.; Vazquez, S.M,;
Sarappa, M.G. Adrenoreceptors: non conventional target for breast
cancer? Curr. Med. Chem., 2009, 16(15), 1850-1862.

e [2] Geidl, W.; Pfeifer, K. Physical activity and exercise for rehabilitation
of type 2 diabetes. Rehabilitation, 2011, 50, 255-265.

Book Reference:
e« [3] Crabtree, R.H. The Organometallic Chemistry of the Transition
Metals. 3" ed. New York: Wiley & Sons 2001.

Book Chapter Reference:

e [4] Ford, H.L.; Sclafani, R.A.; Degregori, J. Cell Cycle Regulatory
Casacade. In: Cell Cycle and Growth Control: Bimolecular Regulation
and Cancer, 2" ed.; Stein, G.S.; Pardee, AB.; Eds.; Wiley- Liss:
Hoboken, NJ, 2004; pp. 42-67.

Conference Proceedings:

o [5] Jakeman, D.L.; Withers, S.G.E. In: Carbohydrate Bioengineering:
Interdisciplinary Approaches, Proceedings of the 4™ Carbohydrate
Bioengineering Meeting, Stockholm, Sweden, June 10-13, 2001; Teeri,
T.T.; Svensson, B.; Gilbert, H.J.; Feizi, T., Eds.; Royal Society of
Chemistry: Cambridge, UK, 2002; pp. 3-8.

URL(WebPage):
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[6] National Library of Medicine. Specialized Information Services:
Toxicology and Environmental
Health.http://sis.nim.nih.gov/Tox/ToxMain.html (Accessed May 23, 2004)

Patent:

[71 Hoch, J.A.; Huang, S. Screening methods for the identification of
novel antibiotics. U.S. Patent 6,043,045, March 28, 2000.

Thesis:

[8] Mackel H. Capturing the spectra of silicon solar cells. PhD Thesis,

The Australian National University, Canberra, Australia, December 2004.

E-citations:

[9] Citations for articles/material published exclusively online or in open
access (free-to-view), must contain the accurate Web addresses (URLs)
at the end of the reference(s), except those posted on an author's Web

site (unless editorially essential), e.g. ‘Reference: Available from: URL’.

Some important points to remember:

All references must be complete and accurate.

All authors must be cited and there should be no use of the phrase et al.
Date of access should be provided for online citations.

Journal names should be abbreviated according to the Index
Medicus/MEDLINE.

Punctuation should be properly applied as mentioned in the examples
given above.

Superscript in the in-text citations and reference section should be
avoided.

Abstracts, unpublished data and personal communications (which can
only be included if prior permission has been obtained) should not be
given in the references section. The details may however appear in the

footnotes.
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« The authors are encouraged to use a recent version of EndNote (version
5 and above) or Reference Manager (version 10) when formatting their

reference list, as this allows references to be automatically extracted.

Appendices:

In case there is a need to present lengthy, but essential methodological details,
appendices must be used, which can be a part of the article. An appendix must
not exceed three pages (Times New Roman, 12 point fonts, 900 max. words
per page). The information should be provided in a condensed form, ruling out
the need of full sentences. A single appendix should be titted APPENDIX, while
more than one can be titled APPENDIX A, APPENDIX B, and so on.

Figures/lllustrations:

All authors must strictly follow the guidelines below for preparing illustrations for
publication in Current Pharmaceutical Analysis. If the figures are found to be
sub-standard, then the manuscripts will be rejected and the authors offered the

option of figure improvement professionally by Eureka Science. The costs for

such improvement will be charged to the authors.

lllustrations should be provided as separate files, embedded in the text file, and
must be numbered consecutively in the order of their appearance. Each figure
should include only a single illustration which should be cropped to minimize the
amount of space occupied by the illustration.

If a figure is in separate parts, all parts of the figure must be provided in a single
composite illustration file.

Photographs should be provided with a scale bar if appropriate, as well as high-

resolution component files.

Scaling/Resolution:

Line Art image type is normally an image based on lines and text. It does not
contain tonal or shaded areas. The preferred file format should be TIFF or EPS,
with the color mode being Monochrome 1-bit or RGB, in a resolution of 900-
1200 dpi.
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Halftone image type is a continuous tone photograph containing no text. It
should have the preferred file format TIFF, with color mode being RGB or
Grayscale, in a resolution of 300 dpi

Combination image type is an image containing halftone , text or line art
elements. It should have the preferred file format TIFF, with color mode being

RGB or Grayscale, in a resolution of 500-900 dpi.

Formats:
lllustrations may be submitted in the following file formats:

o lllustrator

o EPS (preferred format for diagrams)

« PDF (also especially suitable for diagrams)

¢« PNG (preferred format for photos or images)

« Microsoft Word (version 5 and above; figures must be a single page)

« PowerPoint (figures must be a single page)

o TIFF

« JPEG (conversion should be done using the original file)

« BMP

« CDX (ChemDraw)

« TGF (ISISDraw)
Bentham Science does not process figures submitted in GIF format.
For TIFF or EPS figures with considerably large file size restricting the file size
in online submissions is advisable. Authors may therefore convert to JPEG
format before submission as this results in significantly reduced file size and
upload time, while retaining acceptable quality. JPEG is a ‘lossy’ format.
However, in order to maintain acceptable image quality, it is recommended that
JPEG files are saved at High or Maximum quality.
Zipit or Stuffit tools should not be used to compress files prior to submission as
the resulting compression through these tools is always negligible.
Please refrain from supplying:

1. Graphics embedded in word processor (spreadsheet, presentation)

document.
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2. Optimized files optimized for screen use (like GIF, BMP, PICT, WPG)
because of the low resolution.
3. Files with too low a resolution.

4. Graphics that are disproportionately large for the content.

Image Conversion Tools:

There are many software packages, many of them freeware or shareware,
capable of converting to and from different graphics formats, including PNG.
General tools for image conversion include Graphic Converter on the
Macintosh, Paint Shop Pro, for Windows, and ImageMagick, available on
Macintosh, Windows and UNIX platforms.

Bitmap images (e.g. screenshots) should not be converted to EPS as they
result in a much larger file size than the equivalent JPEG, TIFF, PNG or BMP,
and poor quality. EPS should only be used for images produced by vector-
drawing applications such as Adobe lllustrator or CorelDraw. Most vector-
drawing applications can be saved in, or exported as, EPS format. If the images
were originally prepared in an Office application, such as Word or PowerPoint,
original Office files should be directly uploaded to the site, instead of being

converted to JPEG or another format of low quality.

Color Figures/lllustrations:
« The cost for each individual page of color figures/plates/illustrations is
US$ 950.
« Color figures should be supplied in CMYK and not RGB colors.

Chemical Structures:
Chemical structures MUST be prepared in ChemDraw (CDX file) and provided

as separate file.

Structure Drawing Preferences:

[As according to the ACS style sheet]

Drawing Settings:

48



Chain angle 120°

Bond spacing 18% of width

Fixed length 14.4 pt (0.500cm, 0.2in)
Bold width 2.0 pt (0.071cm, 0.0278in)
Line width 0.6 pt (0.021cm, 0.0084in)
Margin width 1.6 pt (0.096cm)

Hash spacing 2.5 pt (0.088cm, 0.0347in)

Text settings:

Font

Size

Times New Roman

8 pt

Under the Preference Choose:

Units points
Tolerances 3 pixels
Under Page Setup Use:

Paper US letter
Scale 100%
Tables:

Data Tables should be submitted in Microsoft Word table format.

Each table should include a title/caption being explanatory in itself with
respect to the details discussed in the table. Detailed legends may then
follow.

Table number in bold font i.e. Table 1, should follow a title. The title
should be in small case with the first letter in caps. A full stop should be
placed at the end of the title.

Tables should be embedded in the text exactly according to their
appropriate placement in the submitted manuscript.

Columns and rows of data should be made visibly distinct by ensuring
that the borders of each cell are displayed as black lines.

Tables should be numbered in Arabic numerals sequentially in order of

their citation in the body of the text.
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« If a reference is cited in both the table and text, please insert a lettered
footnote in the table to refer to the numbered reference in the text.
« Tabular data provided as additional files can be submitted as an Excel

spreadsheet.

Supportive/Supplementary Material:

We do encourage to append supportive material, for example a PowerPoint file
containing a talk about the study, a PowerPoint file containing additional
screenshots, a Word, RTF, or PDF document showing the original instrument(s)
used, a video, or the original data (SAS/SPSS files, Excel files, Access Db files
etc.) provided it is inevitable or endorsed by the journal's Editor.
Supportive/Supplementary material intended for publication must be numbered
and referred to in the manuscript but should not be a part of the submitted
paper. In-text citations as well as a section with the heading
"Supportive/Supplementary Material" before the "References" section should be
provided. Here, all Supportive/Supplementary Material should be listed and a
brief caption line be included for each file describing its contents.

Any additional files will be linked to the final published article in the form
supplied by the author, but will not be displayed within the paper. They will be
made available in exactly the same form as originally provided only on our
Website. Please also make sure that each additional file is a single table, figure
or movie (please do not upload linked worksheets or PDF files larger than one
sheet). Supportive/ Supplementary material must be provided in a single zipped
file not larger than 4 MB.

Authors must clearly indicate if these files are not for publication but meant for

the reviewers'/editors' perusal only.

PERMISSION FOR REPRODUCTION:

Bentham Science has collaborated with the Copyright Clearance Center to
meet our customer’s licensing, besides rights & permission needs.

The Copyright Clearance Center's RightsLink® service makes it faster and
easier to secure permission from Bentham Science’s journal titles. Simply visit

Journals by Title and locate the desired content. Then go to the article’s
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abstract and click on “Rights and Permissions” to open the RightsLink’s page. If
you are unable to locate the content you wish to use or you are unable to
secure the rights you are seeking, please e-mail us at

permissions@benthamscience.org

Published/reproduced material should not be included unless written permission
has been obtained from the copyright holder, which should be forwarded to the

Editorial Office in case of acceptance of the article for publication.

AUTHORS AND INSTITUTIONAL AFFILIATIONS

The author will be required to provide their full names, the institutional
affiliations and the location, with an asterisk in front of the name of the
principal/corresponding author. The corresponding author(s) should be
designated and their complete address, business telephone and fax numbers
and e-mail address must be stated to receive correspondence and galley

proofs.

PAGE CHARGES:

No page charges will be levied to authors for the publication of their review
articles. For published research articles, however, for a contribution of 4
published pages or less, a page charge to the contributing author of US$ 40 will
apply; and for additional pages, US$ 9 per page will be charged.

LANGUAGE AND EDITING:
Manuscripts submitted containing many English typographical errors will not be
published. Manuscripts which are accepted for publication on condition that the

written English submitted is corrected; will be sent a quote by Eureka Science, a

professional language editing company. Authors from non-English language
countries, who have poor English language written sKkills, are advised to contact
the language editing company prior to submitting their manuscript to the journal.

Please contact Eureka Science for a language editing quote at e-mail:

info@eureka-science.com stating the total number of words of the article to be
edited.
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EDITION ET LANGUE:

Les manuscrits soumis avec plusieurs erreurs typographiques en Anglais ne
seront pas publiés en I'état. Les manuscrits sont acceptés pour publication a la
condition que l'anglais utilisé soit corrigé apres la soumission et seront envoyés

pour examen a Eureka Science, une société d'édition de langue

professionnelle. Les auteurs en provenance de pays ou la langue est différente
de I'anglais et qui ont de médiocres compétences en anglais écrit, sont priés de
contacter la société d'édition de langue avant de soumettre leur manuscrit a la

revue. Merci de contacter Eureka Science a info@eureka-science.com pour un

devis en indiquant le nombre total de mot de l'article a éditer.

PROOF CORRECTIONS:

Authors will receive page proofs of their accepted paper before publications. To
avoid delays in publication, proofs should be checked immediately for
typographical errors and returned within 48 hours. Major changes are not

acceptable at the proof stage. If unable to send corrections within 48 hours due
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to some reason, the author(s) must at least send an acknowledgement on
receiving the galley proofs or the article will be published exactly as received
and the publishers will not be responsible for any error occurring in the
published manuscript in this regard.

The corresponding author will be solely responsible for ensuring that the revised
version of the manuscript incorporating all the submitted corrections receives

the approval of all the co-authors of the manuscript.

REPRINTS:

Printed reprints and e-prints may be ordered from the Publisher prior to
publication of the article. First named authors may also order a personal online
subscription of the journal at 50% off the normal subscription rate by contacting

the subscription department at e-mail: subscriptions@benthamscience.org.

OPEN ACCESS PLUS:

Accepted articles can be published online for free open access for all to view.
Open access publishing provides the maximum dissemination of the article to
the largest audience. Authors must pay for this service. All authors will be asked
to indicate whether or not they wish to pay to have their paper made freely
available on publication. If authors do not select the “Open Access Plus” option,
then their article will be published with standard subscription-based access at
no charge, subject always to the applicable Standard Terms & Conditions and
Copyright Letter signed by the author.

Bentham Science offers authors the choice of “Open Access Plus” publication
of their articles at a fee of US$ 1,390 per published article.

All editors, board members and those authors who have contributed more than
two articles in Bentham Science publications are entitled to a 40% discount on
“Open Access Plus” fees. Authors who select the “Quick Track” publication
option (see below) and also wish to have their article made available on an
“‘Open Access Plus” basis will be entitled to a 50% discount on the “Open
Access Plus” publication fee.

For more information please contact us at e-mail:

openaccess@benthamscience.org
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FEATURED ARTICLE:

Authors may opt to publicize their article(s) published with Bentham Science by
highlighting their title(s) both at the journal's Homepage and the issue Contents
page at a cost of US$ 300.

REVIEWING AND PROMPTNESS OF PUBLICATION:

All papers submitted for publication are immediately subjected to editorial
scrutiny, usually in consultation with members of the journal Editorial Advisory
Board and outside independent reviewers. Every effort will be made to peer
review submitted papers quickly. Papers which are delayed by authors in
revision for more than 30 days will have to be re-submitted as a new
submission. Papers accepted for publication are typeset and proofs are

dispatched to authors for any corrections prior to final publication.

QUICK TRACK Publication:

For this journal an optional fast publication fee-based service called QUICK
TRACK is available to authors for their submitted manuscripts. Authors who opt
for this fee-based service do not have to pay any additional page charges.
QUICK TRACK allows online publication within 2 weeks of receipt of the final
approved galley proofs from the authors. Similarly the manuscript can be
published in the next forthcoming PRINT issue of the journal. The total
publication time, from date of first receipt of manuscript to its online publication
is 12 weeks, subject to its acceptance by the referees and modification (if any)
by the authors within one week.

Authors who have availed QUICK TRACK services in a BSP journal will be
entitled for an exclusive 30% discount if they again wish to avail the same
services in any Bentham journal.

For more information please contact the Editorial Office by e-mail at

cpa@benthamscience.org.

COPYRIGHT:
Authors who publish in Bentham Science print & online journals will transfer
copyright to their work to Bentham Science Publishers. Submission of a
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manuscript to the respective journals implies that all authors have read and
agreed to the content of the Copyright Letter or the Terms and Conditions. It is
a condition of publication that manuscripts submitted to this journal have not
been published and will not be simultaneously submitted or published
elsewhere. Plagiarism is strictly forbidden, and by submitting the article for
publication the authors agree that the publishers have the legal right to take
appropriate action against the authors, if plagiarism or fabricated information is
discovered. By submitting a manuscript the authors agree that the copyright of
their article is transferred to the publishers if and when the article is accepted for
publication. Once submitted to the journal, the author will not withdraw their

manuscript at any stage prior to publication.

SELF-ARCHIVING

By signing the Copyright Letter the authors retain the rights of self-archiving.
Following are the important features of self-archiving policy of Bentham Science
journals:

1. Authors can deposit the first draft of a submitted article on their personal
websites, their institution’s repositories or any non-commercial repository
for personal use, internal institutional use or for permitted scholarly
posting.

2. Authors may deposit the ACCEPTED VERSION of the peer-reviewed
article on their personal websites, their institution’s repository or any non-
commercial repository such as PMC, arXiv after 12 MONTHS of
publication on the journal website. In addition, an acknowledgement
must be given to the original source of publication and a link should be
inserted to the published article on the journal's/publisher’s website.

3. If the research is funded by NIH, Wellcome Trust or any other Open
Access Mandate, authors are allowed the archiving of published version
of manuscripts in an institutional repository after the mandatory embargo
period. Authors should first contact the Editorial Office of the journal for
information about depositing a copy of the manuscript to a repository.
Consistent with the copyright agreement, Bentham Science does not
allow archiving of FINAL PUBLISHED VERSION of manuscripts.

55



4. The link to the original source of publication should be provided by
inserting the DOI number of the article in the following sentence: “The
published manuscript  is available  at EurekaSelect via
http://www.eurekaselect.com/openurl/content.php?genre=article&doi=
[insert DOI]

5. There is no embargo on the archiving of articles published under the
OPEN ACCESS PLUS category. Authors are allowed deposition of such
articles on institutional, non-commercial repositories and personal

websites immediately after publication on the journal website.

PLAGIARISM PREVENTION:

Bentham Science Publishers uses the iThenticate software to detect instances
of overlapping and similar text in submitted manuscripts. iThenticate software
checks content against a database of periodicals, the Internet, and a
comprehensive article database. It generates a similarity report, highlighting the
percentage overlap between the uploaded article and the published material.
Any instance of content overlap is further scrutinized for suspected plagiarism
according to the publisher's Editorial Policies. Bentham Science allows an
overall similarity of 20% for a manuscript to be considered for publication. The
similarity percentage is further checked keeping the following important points in

view:

Low Text Similarity:

The text of every submitted manuscript is checked using the Content Tracking
mode in iThenticate. The Content Tracking mode ensures that manuscripts with
an overall low percentage similarity (but which may have a higher similarity from
a single source) are not overlooked. The acceptable limit for similarity of text
from a single source is 5%. If the similarity level is above 5%, the manuscript is
returned to the author for paraphrasing the text and citing the original source of
the copied material.

It is important to mention that the text taken from different sources with an

overall low similarity percentage will be considered as a plagiarized content if

the maijority of the article is a combination of copied material.
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High Text Similarity:

There may be some manuscripts with an overall low similarity percentage, but a
higher percentage from a single source. A manuscript may have less than 20%
overall similarity but there may be 15 % similar text taken from a single article.
The similarity index in such cases is higher than the approved limit for a single
source. Authors are advised to thoroughly rephrase the similar text and properly

cite the original source to avoid plagiarism and copyright violation.

Types of Plagiarism:

We all know that scholarly manuscripts are written after thorough review of
previously published articles. It is therefore not easy to draw a clear boundary
between legitimate representation and plagiarism. However, the following
important features can assist in identifying different kinds of plagiarized content.
These are:

« Reproduction of others words, sentences, ideas or findings as one’s own
without proper acknowledgement.

o Text recycling, also known as self-plagiarism. It is an author’s use of a
previous publication in another paper without proper citation and
acknowledgement of the original source.

o Paraphrasing poorly: Copying complete paragraphs and modifying a few
words without changing the structure of original sentences or changing
the sentence structure but not the words.

« Verbatim copying of text without putting quotation marks and not
acknowledging the work of the original author.

« Properly citing a work but poorly paraphrasing the original text is
considered as unintentional plagiarism. Similarly, manuscripts with
language somewhere between paraphrasing and quoting are not
acceptable. Authors should either paraphrase properly or quote and in
both cases, cite the original source.

o Higher similarity in the abstract, introduction, materials and methods, and
discussion and conclusion sections indicates that the manuscript may
contain plagiarized text. Authors can easily explain these parts of the
manuscript in many ways. However, technical terms and sometimes
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standard procedures cannot be rephrased; therefore Editors must review

these sections carefully before making a decision.

Plagiarism in Published Manuscripts:

Published manuscripts which are found to contain plagiarized text are retracted
from the journal website after careful investigation and approval by the Editor-in-
Chief of the journal. A ‘Retraction Note’ as well as a link to the original article is
published on the electronic version of the plagiarized manuscript and an

addendum with retraction notification in the journal concerned.

E-PUB AHEAD OF SCHEDULE:

Bentham Science Publishers are pleased to offer electronic publication of
accepted papers prior to scheduled publication. These peer-reviewed papers
can be cited using the date of access and the unique DOI number. Any final
changes in manuscripts will be made at the time of print publication and will be
reflected in the final electronic version of the issue. Articles ahead of schedule
may be ordered by pay-per-view at the relevant links by each article stated via
the E-Pub Ahead of Schedule

Disclaimer:

Articles appearing in E-Pub Ahead-of-Schedule sections have been peer-
reviewed and accepted for publication in this journal and posted online before
scheduled publication. Articles appearing here may contain statements,
opinions, and information that have errors in facts, figures, or interpretation.
Accordingly, Bentham Science Publishers, the editors and authors and their
respective employees are not responsible or liable for the use of any such
inaccurate or misleading data, opinion or information contained of articles in the
E-Pub Ahead-of-Schedule.
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Submission Title: Combination of free software, light microscopy and non-specific dyes for a high-throug
hput analysis in live/dead cell count

Dear Mr. Luciano Favalessa Cardoso,

Thanks for submitting this manuseript.

We have reached a decision regarding your submission to Current Pharmaceutical Analysis. The manuscri
pt has been reviewed by the editorial board members of the journal and independent experts in the field.
Based on the reviewers3€™ comments, [ am delighted to inform you that the manuscripk is now accepted
for publication in the journal. On behalf of the Editorial Board, I would like te thank for your contribution
and hope that you will consider this journal for future manuscripts.

Again, T sincerely thank you for submission of the manuscript in Current Pharmaceutical Analysis.
Our decision Is to: Accept submission

With warm regards,

Editorial Office

Bentham Science Publishers

Current Pharmaceutical Analysis
http :/f bsp-cms.eurekasel ect. com/index. php/CRA

March 31, 2015 - 05:36 AM
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