
tion-dependent stress sensitivity: cell stasis (no growth) is reached at 
lower stress levels for proportionally lower substrate concentrations 
(i.e., lower initial growth rate). This is due to growth-related damage 
dilution: the higher the substrate availability, the highest the growth 
rate, the fastest the dilution of damaged proteins by newly synthe-
sized proteins, the highest the stress that can be tolerated until the 
inactive pool retains all the cell resources necessary for growth. When 
the REP component is considered, resource optimization favors its 
higher expression at lower substrate availabilities. Consequently, maxi-
mal stress protection (i.e. higher REP-induced growth recovery) is 
obtained at low nutrient conditions where growth-related damage 
dilution is less effective. Overall, these results show that GRR can be 
explained by the interplay among three general principles. Namely, (a) 
natural selection for maximal growth rates, (b) inevitability of damage 
or errors, inactivating cellular components and thus decreasing 
growth, and (c) damage dilution by the growth-associated synthesis 
of new components.
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Abstract

The process of microscopic animal cell counting can be a time-con-
suming process, resulting in a subjective analysis varying according to 
the researcher’s perception. Regarding the ideal moment to divide the 
cells, the decision is performed in an empirical manner and is affected 
by the complexity of cell morphology and density. Searching for a way 
to overcome these problems, and considering the decreasing costs of 
computational data processing, a window was found for new method-
ologies to quickly characterize a given structure.
Advances in digital imaging allow the extraction of quantitative infor-
mation, opposite to the qualitative and subjective evaluation of human 
analysis. Thus, microscopy image analysis techniques have gained, 
during the last years, an unquestionable role in several fields of 
research. The purpose of an image processing step resides in obtain-
ing a final image holding significant information for a given application. 
These techniques should be automated as much as possible to avoid 
subjectivity. Thus, several segmentation techniques have been already 
proposed. For segmentation to take place, usually a threshold value(s) 
must be defined to allow the differentiation between the objects and 
background. Other methods, such as region growing, mathematical 
morphology and watershed are also used for this purpose. These are 
simple algorithms that when appropriately used can provide promising 
results and oftentimes with a low computation complexity. Neverthe-
less, the previous methods have some limitations, including non-uni-
form intensity variations, low-contrast images, irregular segmentation 
and over-segmentation. More sophisticated methods based on frame-



works of active contours (e.g. snakes, level-sets) or graph-cuts can 
also be applied to segment cells with positive results. Nonetheless, 
these algorithms present high computational complexity.
The main goal of this work was to develop an image processing tool 
using several algorithms in order to improve cell segmentation pro-
cessing for different morphological cells and densities. For that pur-
pose, different cells were used ‒ MDA-MB-231 and -435, both 
cancer cell lines, and MCF-10-2A, a non-tumorigenic line. Cells were 
observed in a Leica DM IL inverted contrasting microscope, in 
phase-contrast at 100x total magnification, coupled with a Leica 
D-LUX 3 camera, ensuring the same acquisition conditions. Despite 
the variability in their morphology, preliminary results demonstrated 
that the segmentation process was fairly successfully. As a result, the 
previously described flaws were minimized, leading to more efficient 
animal cell culturing with less variability.
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Abstract

During the past two decades cancer biology knowledge has widely 
increased and shifted the paradigm of cancer treatment from nonspe-
cific cytotoxic agents to selective, mechanism-based therapeutics. 
Initially, cancer drug design was focused on compounds that rapidly 
killed dividing cells. Though still used as the backbone of current treat-
ments, these highly unspecific targeting drugs lead to significant 
toxicity for patients, narrowing the therapeutic index, and frequently 
lead to drug resistance. Therefore, cancer therapies are now based on 
cancer immunotherapy and targeted agents, whereas novel treat-
ments are strategically combining both to improve clinical outcomes.
Despite the nanotechnology advances dictating the development of 
targeted therapies in diverse classes of nano-based carriers, 
virus-based vectors still remain highly used due to its biocompatibility 
and specificity for the target.
Particularly, bacteriophages are an interesting alternative ‘nanomedi-
cine’ that can combine biological and chemical components into the 
same drug delivery system. The great potential of this novel platform 
for cancer therapy is the ability to genetically manipulate the virus-vec-
tor to display specific targeting moieties.
Phage display technology, a general technique used for detecting 
interfaces of various types of interacting proteins outside of the immu-
nological context, allows the target agents to locate the target (with an 
increased selection process for the specific binding‒ termed biopan-


