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In this study, we investigated the effects of microtubule-

targeting drugs, which either destabilize (the Vinca alkaloid

vincristine) or stabilize (the taxane derivative docetaxel)

microtubules, on the cell–cell and cell–matrix adhesive

junctions of Caco-2 tumor epithelial cells, using

fluorescence imaging and functional assays. We found that,

in sub-confluent (but not confluent) cells, vincristine (but

not docetaxel) affected cell–cell junction morphology.

Furthermore, docetaxel (but not vincristine) attenuated the

formation of the peri-junctional actomyosin ring and

enhanced the internalization of junctional adhesion

molecule-A. However, these effects of vincristine and

docetaxel did not translate into appreciable functional

changes during the opening and resealing of the cell–cell

junctions. We also found that vincristine caused

enlargement of focal adhesions (the major cell–matrix

junctions) without affecting cell adhesion onto the matrix.

Thus, we conclude that the microtubule-targeting drugs

interfere to variable degrees with the morphology

and/or function of the cell–cell and cell–matrix adhesive

junctions. In addition, the results highlight the importance

of considering the cellular context and dynamics (e.g. cell

confluence and junction opening, respectively), when

determining the final effects of microtubule manipulation

on cell adhesiveness. Anti-Cancer Drugs 22:234–244 �c
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Introduction
Normal cells adhere to the neighboring cells through

cell–cell junctions, such as tight junctions [1], adherens

junctions [2], and desmosomes [3], which together form

the junctional complex (JC). In addition, they adhere to

the extracellular matrix through cell–matrix junctions, such

as focal adhesions (FA) [4]. In contrast, in transformed

cells, junctions undergo profound changes [5,6], which is

thought to facilitate cell detachment from the primary

tumor, local invasion, and metastatic spreading. Thus,

understanding the mechanisms that underlie junction

regulation should facilitate the identification of key targets

for anticancer drugs. Among such mechanisms, putative

connections link junctions (both JC and FA) and micro-

tubules (MT), which is particularly promising, because

MT-targeting drugs are available for clinical use.

Three molecular pathways are potentially concerned

(Fig. 1a). First, MT disassembly releases the rho activator

GEF-H1 [7], thus leading sequentially to activation of

rho and rho-kinase, inactivation of myosin light chain-

specific phosphatase, increased levels of phosphorylated

myosin light chain [8], contraction of the peri-junctional

actomyosin ring [9], and traction on the JC [10]. Second,

MT disassembly releases kinesins, thus predictably

impairing the kinesin-mediated delivery of proteins to

both cell–cell [11] and cell–matrix [12] junctions, which

(assuming that internalization is not concomitantly de-

creased) should reduce the surface levels of JC and FA

components [13]. Third, MT disassembly releases MT-

associated LIM kinases, which causes sequential inhibition

of the actin-severing protein, cofilin, enhanced formation

of actin stress fibers [14], and traction on the FA [15].

Thus, as a net result, MT disassembly is expected to

interfere with the JC and FA and ultimately to weaken cell

attachment to both neighboring cells and extracellular matrix.

Representing signaling events as linear pathways that

impact on functional responses (as shown in Fig. 1a) may

suggest that drugs specific for key cellular targets should

invariably inhibit a given response. However, the identi-

fication of specific drug-target–response connections is

challenging, because of the limitations in our knowledge

of the signaling pathways, and of the biochemical and

biophysical mechanisms whereby signals are initially

relayed to structural molecules (e.g. phosphorylation of

cytoskeletal proteins) and subsequently translated into

functional responses (e.g. generation of contractile forces).

In addition, even a single molecular perturbation often

activates multiple pathways, thus possibly eliciting more

than one response. Finally, the same signal may induce

different responses depending on the cellular context and

on the dynamics of the biological process under scrutiny

[16]. As a consequence, pharmacological interventions (no
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matter how specifically targeted against a given molecule)

usually impact on complex networks of interconnected

pathways and often with unpredictable outcomes [17].

Here, to examine the pharmacological modulation of the

connection between MT and junctions in a reasonably

broad context, we have undertaken a multiparametric

study. As summarized in Fig. 1b, we have treated tumor

epithelial cells with two prototype MT-targeting drugs.

Further, we have performed experiments in different

cellular contexts (e.g. confluent versus sub-confluent cells)

and dynamics (e.g. junction opening versus resealing).

Fig. 1
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Microtubule (MT)-targeting drugs and cell junctions. In (a), the mechanisms that link MT and junctions are schematically represented. Solid and
dotted lines indicate positive and negative effects, respectively. In (b), the experimental design is shown. FA, focal adhesions; JC, junctional complex;
MLC, myosin light chain; TEER, transepithelial electrical resistance.
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Finally, we have measured six outcomes that reflect

morphological and functional changes in the cell–cell and

cell–matrix junctions. Even though we have selected a

limited number of drug-context–outcome combinations,

the approach has highlighted interesting combinations (e.g.

sensitivity of the junctions to MT disassembly in sub-

confluent cells) and an unanticipated robustness of cell

adhesion even in the face of a strong pharmacological

perturbation of the MT-based cytoskeleton.

Methods
Immunofluorescence microscopy

Epithelial Caco-2 cells (from human colon carcinoma)

were cultured in Dulbecco’s modified Eagle’s medium

(D-MEM; Gibco, Invitrogen Corporation, Carlsbad,

California, USA) supplemented with 20% fetal bovine

serum (Sigma, St Louis, Missouri, USA). To obtain

confluent and sub-confluent cells, the cells were seeded

onto glass cover slips at different densities (1.5 and

0.4� 105 cells/cm2, respectively) and grown for different

times (72 and 48 h, respectively). Then, the cells were

incubated (for 60 min at 371C) with either medium alone

or the drugs. The cells were fixed with 3.7% paraformal-

dehyde, permeabilized with 0.5% Triton-X-100, and blocked

with 1% bovine serum albumin (for 15, 3, and 60 min, res-

pectively). The cells were stained with primary antibodies

[mouse anti-a-tubulin monoclonal antibody (mAb) B-5-1-2,

Sigma; mouse anti-vinculin mAb hVIN-1, Sigma; rabbit

anti-zonula occludens-1 (ZO-1) serum (Zymed, San Francis-

co, California, USA)] and secondary antibodies (rhodamine-

conjugated anti-mouse and anti-rabbit IgG, Jackson, West

Grove, Pennsylvania, USA). Finally, cover slips were mounted

in 488-Mowiol and analyzed with a fluorescence microscope

[18,19].

The peri-junctional actomyosin ring was examined as

follows. In brief, to deplete extracellular calcium (and

induce formation of the ring), confluent Caco-2 cells were

incubated (for 60 min at 371C) with calcium-free Spinner

modification of the minimum essential medium (S-MEM)

in either the absence or presence of the drugs. Then, to

restore calcium, the cells were incubated with D-MEM (for

60 min). Finally, the cells were fixed and stained with

fluorescein isothiocyanate-conjugated phalloidin (Alexis,

Plymouth Meeting, Pennsylvania, USA).

Transepithelial electrical resistance

Caco-2 cells were plated (in 12-well plates) on transwell

polyester filters, with a pore size of 0.4 mm and a diameter

of 12 mm (Costar Corporation, Lowell, Massachusetts,

USA). In some experiments, for measuring dynamic

changes in transepithelial electrical resistance (TEER)

on cell–cell junction opening and resealing, the cells were

treated (for 20 min at 371C) with 2 mmol/l of ethylene

glycol tetra-acetic acid (EGTA; in PBS without divalent

cations), to induce junction disruption. Then, fresh

medium was added back, to induce junction resealing, as

described [20]. Before each TEER measurement, the

culture medium was replaced with fresh medium. Then,

TEER was measured (with a Millicell-ERS device,

Millipore Corporate, Billerica, Massachusetts, USA) by

averaging two measurements in each filter, subtracting the

blank value, and multiplying the result of the subtraction

by the effective surface area of the filter membrane

(1.12 cm2). TEER values are expressed as O cm2.

Internalization by fluorescence microscopy and

flow cytometry

For fluorescence microscopy, Caco-2 cells were seeded onto

glass cover slips (at a density of 1.5� 105 cells/cm2 in 24-

well plates) and grown to confluence for 3 days. Then, the

cells were incubated (at 371C for 60 min) in either the

absence or presence of the drugs (in complete culture

medium). After one wash with washing buffer (ice-cold

PBS with calcium and magnesium), the cells were

incubated (for 45 min on ice) with mouse anti-junctional

adhesion molecule-A (anti-JAM-A) mAb BV16 (Hbt, Uden,

the Netherlands). After three washes, the cells were

incubated (for 45 min on ice and protected from light) with

a rhodamine-conjugated IgG antiserum (all antibodies were

dissolved in cold washing buffer). After three washes, the

cells were treated with cold D-MEM (plus 20% serum).

Then, the plates were incubated for 45 min at either 37

or 41C (to allow and prevent internalization, respectively).

After one wash, the cells were treated twice for 2 min with

either cold antibody-stripping buffer (150 mmol/l of NaCl,

50 mmol/l of glycine) at pH 2.5 (to remove surface-bound

antibody) or cold washing buffer. Finally, the cells were

washed, fixed with 3.7% paraformaldehyde, and analyzed

by fluorescence microscopy.

For flow cytometry, the cells were seeded in six-well

culture plates, at a density of 4–9� 104 cells/cm2, and

grown to confluence. Then, the cells were treated as

described above, except that the antibodies were diluted

in cold culture medium plus serum, and that the cells

were stained with a fluorescein isothiocyanate-conjugated

secondary antibody. Subsequently, the cells were de-

tached with cold trypsin, suspended with cold D-MEM,

and kept on ice. Cell suspensions were centrifuged,

washed, fixed with 1% paraformaldehyde, and analyzed by

flow cytometry.

Cell–matrix adhesion assay

96-well plates were incubated (overnight at 41C) with

either fibronectin (dissolved in Tris-buffered solution;

TBS) or TBS alone (blank). Next, the wells were washed

with TBS and incubated (for 60 min at 371C) with 0.1%

heat-inactivated bovine serum albumin, to block non-

specific binding sites. In parallel, suspensions of Caco-2

cells were labeled with the fluorescent marker, 20,70-bis-

(2-carboxyethyl)-5-(and-6)-carboxyfluorescein-acetoxymethyl

ester (Sigma) during a 30-min incubation (at 371C) with

labeling buffer (Roswell Park Memorial Institute medium
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containing 10 mmol/l of Hepes, 0.1% albumin, and 5mg/ml

of 20,70-bis-(2-carboxyethyl)-5-(and-6)-carboxyfluorescein-

acetoxymethyl ester). Then, the labeled cells were washed

three times with TBS, suspended in assay buffer (TBS

containing 0.1% albumin and 2 mmol/l of glucose) and

treated in either the absence or presence of manganese

chloride and the drugs. Subsequently, 50 000 cells were

added to each well, and allowed to adhere by means of

incubation for 60 min at 371C. At the end of the incubation,

the wells were washed three times with warm TBS, to

remove all nonattached cells. Then, the fluorescence of

each well was measured with a microplate reader and

normalized by subtracting the average fluorescence of the

blank wells [21]. Finally, the number of adherent cells per

well was determined with the linear part of a calibration

curve, using PRISM 2.0 (GraphPad Software, Inc., La Jolla,

California, USA).

Results
Vincristine (but not docetaxel) affects cell–cell junction

morphology in sub-confluent cells

We first used fluorescence microscopy to analyze the

effects of treating Caco-2 cells with vincristine and

docetaxel (10mmol/l each, for 60 min) on cell–cell

junctions. We focused initially on sub-confluent cells,

which form partially mature junctions, and found that

vincristine caused morphological changes. Specifically,

while in control-treated and docetaxel-treated cells the

staining of the tight junction molecule ZO-1 was linear

and continuous, in vincristine-treated cells ZO-1 staining

was more irregular and discontinuous. In some cells, the

ZO-1-based junctions seemed to be delaminated (Fig. 2,

first row). Interestingly, the effect of vincristine re-

sembled the effect of the calcium-free medium S-MEM

(second row), which causes junction disassembly, thus

reinforcing the link between MT and junction stability.

However, when analyzing confluent cells, which form

more mature junctions, we found that, in docetaxel-

treated and vincristine-treated cells, the staining of ZO-1

(third row) was unaffected. As a control, we confirmed

that both drugs were effective on MT regardless of the

degree of cell confluence. Specifically, in both sub-

confluent (not shown) and confluent (fourth row) cells

alike, MT seemed to be thicker in docetaxel-treated cells

and more disorganized in vincristine-treated cells,

compared with control-treated cells. We thus hypothe-

sized that the ability of vincristine to selectively affect

cell–cell junctions in sub-confluent (but not confluent)

cells might reflect the presence of more stable cell–cell

junctions in confluent cells, which led us to investigate

the junction dynamics.

Docetaxel (but not vincristine) interferes with

junctional contractility

Conceivably, the assembly of junctions and MT con-

tributes to cell–cell cohesion, which opposes cell retrac-

tion. Conversely, the disassembly of junctions and MT

induces a contractile peri-junctional actomyosin ring,

which favors cell retraction [22]. Here, depletion

of extracellular calcium (with S-MEM) was used to

induce junction disassembly and ring formation, whereas

calcium restoration (with D-MEM) was used to reverse

both responses [23], with the aim of testing whether

the MT-targeting drugs might interfere with junction

dynamics.

Under control conditions (D-MEM), actin was organized

as stress fibers and cortical filaments (Fig. 3a, panel i). This

type of actin distribution was unaffected in vincristine-

treated (panel ii) and docetaxel-treated (panel iii) cells.

Then, after junction disassembly (S-MEM), the cortical

actin filaments reorganized into peri-junctional rings with

radiating cables (panel iv). Of note, although vincristine

(panel v) did not affect the rings and cables, docetaxel

slightly attenuated the appearance of both structures

(panel vi).

Next, to restore calcium, the cells were sequentially

incubated with S-MEM followed by D-MEM (panels vii–

ix), either in the absence or in the presence of the drugs.

As a control, the cells were incubated with D-MEM

followed by D-MEM (panels x–xii). Switching from

S-MEM back to D-MEM reversed the effects of calcium

depletion, with the nearly complete disappearance of

rings and cables and with the reappearance of cortical

filaments (panel vii). However, neither vincristine (panel

viii) nor docetaxel (panel ix) prevented any of the

changes induced by calcium restoration.

In addition, we analyzed the distribution of the junctional

component JAM-A by fluorescence microscopy. Although

S-MEM (but not D-MEM) induced the opening of the

JAM-A-based intercellular junctions, no differences were

observed among control-treated, vincristine-treated, or

docetaxel-treated cells, suggesting that the effects on

the actin ring and on the cell–cell junctions could be

dissociated (not shown).

Neither vincristine nor docetaxel interfere with the

barrier function of the tight junctions

The barrier function to paracellular permeability, which

mostly relies on tight junction assembly [24], translates

into the development of TEER [25]. When Caco-2 cells

were grown on filters, TEER increased steadily and

reached values greater than 1800O cm2 after approxi-

mately 3 weeks of culture, whereas the blank values

(filters alone) averaged 160O cm2 (not shown). Then,

the cells were incubated in either the presence or

absence of vincristine or docetaxel (10 mmol/l for 60 min).

Subsequently, the drug-containing medium was replaced

with fresh medium. The TEER was measured before

adding the drugs (T0), immediately after adding fresh

medium (T1), and after 6 h (T2) and 72 h (T3). As shown
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in Fig. 3b (top panel), the TEER remained constant

throughout the experiment and was not affected in the

presence of either vincristine or docetaxel.

Next, the extracellular calcium was first depleted and

then restored, to induce tight junction disruption and

formation, respectively [26]. In brief, after calcium

depletion with EGTA (2 mmol/l), the cells were incu-

bated (for 60 min) with either vincristine or docetaxel,

and then the drug-containing medium was replaced with

fresh D-MEM. As shown in Fig. 3b (bottom panel),

EGTA caused TEER to fall rapidly by more than 75% (T0

Fig. 2

Control Docetaxel Vincristine

Cell–cell junction morphology. Sub-confluent (first and second rows) and confluent (third and fourth rows) Caco-2 cells were incubated (for 60 min)
with either medium alone or the drugs, then fixed and stained with anti-zonula occludens-1 (first, second, and third rows) and anti-tubulin (fourth row)
antibody, followed by rhodamine-conjugated anti-rabbit and anti-mouse IgG, respectively. The second row shows the effect of calcium-free medium.
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Fig. 3
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S-MEM (iv–ix). In some experiments, cells were incubated for additional 60 min at 371C with D-MEM (vii–xii). Then, cells were treated (for 60 min)
with the drugs, fixed, stained with fluorescein isothiocyanate-conjugated phalloidin, and examined by fluorescence microscopy. (b) Caco-2 cells were
grown on filters until reaching stable transepithelial electrical resistance (TEER) values (T0). Then (top panel), cells were treated (for 60 min at 371C)
with the drugs (10mmol/l). TEER was measured 1h (T1), 6 h (T2), and 72 h (T3) after drug treatment. Otherwise (bottom panel), cells were incubated
with EGTA (for 20 min at 371C). Finally, cells were incubated (for additional 60 min at 371C) with the culture medium and treated with the drugs
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calcium levels. Values, which are expressed as Ocm2, represent mean ± standard deviation from a representative experiment.
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and T1). Neither drug, however, interfered with TEER

recovery, which was completed 24 h after calcium

restoration (T4).

Docetaxel enhances junctional adhesion molecule-A

internalization

Trafficking of junctional molecules is another mechanism

of junction regulation that might be sensitive to MT-

targeting drugs. For instance, MT stabilization may favor

the delivery of junctional molecules to the cell surface

and thus the de novo assembly of the junctions [23], as it

was shown after the disruption of pre-existing junctions

[27]. Here, we examined the constitutive internalization

of the junctional molecule JAM-A. By internalization, we

refer to the amount of antibody-bound antigen that

becomes resistant to stripping after being internalized

inside the cell (during a 371C incubation). By fluores-

cence microscopy, we could confirm that, on a 371C

incubation followed by stripping, only internalized JAM-A

was visible. In contrast, both junctional and internalized

JAM-A were detectable on a 371C incubation not followed

by stripping. Furthermore, neither junctional nor interna-

lized JAM-A was detectable on a 41C incubation followed by

stripping, whereas only junctional JAM-A was detectable on

the 41C incubation not followed by stripping (not shown).

Subsequently, to quantify JAM-A internalization, we

measured by fluorescence-activated cell sorting analysis

(FACS) the mean fluorescence intensity (MFI) of each

experimental point (i.e. 371C vs. 41C, stripping vs. washing

buffer, and absence vs. presence of the drugs). Then, for

each internalization condition (i.e. incubation at 371C

followed by stripping), the MFI was normalized by

subtracting the background MFI (i.e. incubation at 41C

followed by stripping) and by dividing the result by the total

cell surface MFI measured before internalization (i.e.

incubation at 41C without stripping). Finally, the amount

of internalized JAM-A (during a 45-min incubation) was

expressed as a percentage of the total cell surface levels.

FACS analysis confirmed that a fraction of surface JAM-A

was internalized, as the profile of internalized JAM-A was

shifted to the left compared with the profile of total cell

surface JAM-A. With either vincristine or docetaxel, the

internalization curve was shifted to the left as well,

indicating that JAM-A was still internalized even in the

presence of the drugs. However, docetaxel increased

JAM-A internalization, because the shift of docetaxel-

treated cells was less pronounced compared with control-

treated and vincristine-treated cells (Fig. 4). As a control,

in either the absence or presence of vincristine and

docetaxel, similar profiles for the total cell surface and

background conditions (as defined above) were obtained.

Vincristine affects cell–matrix junction morphology but

not function

Cells adhere to the extracellular matrix, in a way that

depends on adhesion molecules (e.g. integrins) and FA

components (e.g. vinculin). We first used fluorescence

microscopy to analyze the effects of vincristine and

docetaxel (10 mmol/l) on FA in Caco-2 cells that had been

plated onto fibronectin. In sub-confluent cells, vinculin-

based FA were small and peripheral in control-treated and

docetaxel-treated cells, whereas they increased in num-

ber and size in vincristine-treated cells (Fig. 5a, panels

i-iii). In contrast, in confluent cells, FA were homo-

geneous in size and distributed evenly, regardless of the

treatment with the MT-targeting drugs (panels iv–vi).

The effect of vincristine on FA morphology led us to

investigate the possible effects on cell–matrix adhesion.

To this aim, we used an in-vitro adhesion assay, both under

resting conditions and on stimulation with manganese,

which is a known integrin activator [28]. Preliminary

experiments indicated that Caco-2 cells constitutively

adhered to fibronectin-coated (2.5mg/ml) wells and that

the addition of manganese chloride (0.5 mmol/l) strongly

enhanced the fraction of adherent cells. Increasing the

concentration of either fibronectin or manganese did not

enhance any further the fraction of adherent cells. In any

case, we found that neither vincristine nor docetaxel

affected the constitutive and the manganese-stimulated

adhesion to fibronectin (Fig. 5b).

Discussion
This multiparametric study was undertaken to evaluate the

effects of a prototype Vinca alkaloid (vincristine) and

a prototype taxane (docetaxel) on the cell–cell and cell–

matrix adhesive junctions in tumor epithelial cells.

Although the direct target of these drugs is the MT-based

cytoskeleton, biochemical evidence (summarized in Fig. 1)

justifies investigating their effects on indirect targets also,

such as the two junctional adhesion systems. Actually,

investigating the effect of MT-targeting drugs on cell

adhesion is not unprecedented. To give a few examples,

actomyosin ring contraction (in human SK-CO-15 colon

cancer cells) was found to be sensitive to docetaxel,

paclitaxel, and (albeit at higher concentrations) nocodazole

[23]. Furthermore, TEER (in endothelial cells cocultured

with astrocytes) was reported to decrease in response to

vinblastine and (to a lower extent) paclitaxel [29]. Finally,

the morphology and function of the cell–matrix FA were

reported to change in cells treated with various MT-

targeting compounds [30–32].

The major conclusions from this study are that vincristine

and docetaxel affected (or failed to affect) a variety of

adhesion-related experimental readouts and, importantly,

that the final outcome depended on the general context of

the cell (e.g. degree of confluence) and on the dynamics of

its adhesive structures (e.g. degree of junction strength).

Specifically, although the drugs induced the expected

modifications in their direct target, that is, MT thickening

(docetaxel) and disassembly (vincristine), these evident

changes in MT were associated with changes in the two
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adhesion systems only under specific experimental condi-

tions. As summarized in Fig. 6a, vincristine (but not docetaxel)

affected the morphology of both cell–cell and cell–matrix

junctions in sub-confluent cells, but not in confluent cells.

Furthermore, docetaxel (but not vincristine) reduced acto-

myosin ring formation on cell–cell junction opening (but not

ring disappearance on junction resealing) and increased the

internalization rate of the junctional component JAM-A.

Nevertheless, despite the effect of vincristine on cell–cell

junction morphology and despite the effects of docetaxel

on ring formation and junctional molecule internalization,

neither vincristine nor docetaxel affected the overall cell–

cell adhesive function, as evaluated with measurements

of stable TEER (in resting cells) and dynamic TEER (on

junction opening and resealing). Similarly, in spite of the

effect of vincristine on cell–matrix junction morphology,

the drug did not affect the overall cell–matrix adhesive

function, as evaluated in the cell adhesion assay.

To provide a schematic overview, we outlined the rules in

the form of ‘if, and if, then’ conditional statements, which

may help predict the outcome of the pharmacological

modulations of MT under different conditions of cellular

context and adhesion dynamics (Fig. 6b). In addition,

with the model depicted in Fig. 6c, we propose that

Fig. 4
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taking into account both the cellular context and junction

dynamics may help to explain some of the apparent

discrepancies that emerge when one tries to draw general

conclusions from different experimental assays (e.g. the

effect of vincristine on cell–cell junction morphology and

its lack of effect on TEER measurements). Specifically,

the model shows that junction strength increases

gradually during the relatively slow phase of junction

maturation, when sparse cells become sub-confluent and

then confluent (on a timescale of days). Then, after

reaching confluence, junction strength declines and

increases abruptly, during the rapid phases of experimen-

tally induced opening and resealing of the junctions (on

a timescale of minutes and hours, respectively). In

this framework, it seems that the ability of vincristine

to affect junction morphology (as detected in sub-
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confluent cells) may not easily translate into the inhibition

of TEER, as TEER is measured either in confluent cells

or in cells undergoing rapid opening and resealing of the

junctions. Similarly, the high degree of junction strength

(in confluent cells) may easily overshadow the conse-

quences (e.g. on stable TEER) of the docetaxel-

dependent increase of JAM-A internalization. Again, the

rapid decrease of junction strength (on junction opening)

may overshadow the consequences (e.g. on the declining

phase of dynamic TEER) of the docetaxel-dependent

inhibition of actomyosin ring formation. Analogous con-

siderations may account for the discrepancy between the

Fig. 6
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effect of vincristine on cell–matrix junction morphology

and its lack of effect on cell–matrix adhesion. In this case,

the vincristine-dependent effect on FA morphology (as

detected in sub-confluent cells) may no longer be evident

in the functional evaluation of the cell adhesion assay,

which deploys cell suspensions derived from confluent cells

and strong integrin activation with manganese.

In conclusion, collectively, these data and considerations

draw attention to the need for a comprehensive and system-

level evaluation of cell contexts and junction dynamics,

when analyzing the effect of drug treatments even in

apparently simple and highly controlled in-vitro assays.
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