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ARTICLE INFO ABSTRACT

Keywords: Cripto-1 is a protein participating in tissue orientation during embryogenesis but has also been implicated in a
Cripto-1 wide variety of cancers, such as colon, lung and breast cancer. Cripto-1 plays a role in the regulation of different
CD44 pathways, including TGF-B/Smad and Wnt/fB-catenin, which are highly associated with cell migration both
Subcellular during embryonal development and cancer progression. Little is known about the detailed subcellular locali-
]:i};:;z:ilicas zation of cripto-1 and how it participates in the directional movement of cells. In this study, the subcellular
Vesicles localization of cripto-1 in glioblastoma cells was investigated in vitro with high-resolution microscopy techni-
EV ques. Cripto-1 was found to be localized to dynamic and shed filopodia and transported between cells through
Secretion tunneling nanotubes. Our results connect the refined subcellular localization of cripto-1 to its functions in cel-
In vitro lular orientation and migration.
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1. Introduction

Cripto-1 protein (TDGF1 gene) is a member of the evolutionarily
conserved epidermal growth factor-Cripto-1/FRL/Cryptic (EGF-CFC)
family, and is a co-receptor in several stemness-associated pathways
such as the TGF-B/Smad and Wnt/B-catenin pathways (Bianco et al.,
2010; Ravisankar et al., 2011; Strizzi et al., 2005). Both of these
pathways are highly involved in embryonic development, making
cripto-1 a co-regulator of embryogenesis (Warner et al., 2005). More
specifically, cripto-1 has been shown to become expressed during gas-
trulation in a polarized pattern, essential for orientation of the anterior-
posterior axis during embryonic development acting as a co-receptor
for Nodal (Beck et al., 2002; Ding et al., 1998). Cripto-1 was also crucial
for the formation of foregut endoderm, prechordal mesoderm and the
notochordal plate, and it was shown that cripto-1 could exogenously
exert these effects (Chu et al., 2005). Since most types of cancer harbor
subpopulations of cells with stem cell properties, re-expression of
cripto-1 has been discovered in several tumor types (Francescangeli
et al., 2015; Klauzinska et al., 2014; Liu et al., 2017a, b; Pilgaard et al.,
2014; Strizzi et al., 2013, 2005; Tysnes et al., 2013). Cellular processes
such as epithelial-mesenchymal transition (EMT), invasion and treat-
ment resistance have been associated with cripto-1 expression (Huang
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et al., 2015; Normanno et al., 2004; Strizzi et al., 2004).

In line with cripto-1 being associated with cellular invasiveness,
cripto-1 was also localized to migrating cells in extravillous trophoblast
in abnormal percreta placenta samples (Bandeira et al., 2014). The
mechanisms of cell migration in healthy and disease-related processes
rely on distinctive subcellular structures, including cellular protrusions
such as lamellipodia and filopodia. Lamellipodia are the largest of
cellular projections and filopodia are small protrusions typically formed
at the leading edge from lamellipodia (Jacquemet et al., 2015; Yang and
Svitkina, 2011). Filopodia have been shown to play a key role in cell
adhesion and sensing the surrounding environment, directing cellular
migration during embryonal development and tissue patterning
(Sanders et al., 2013; Stanganello et al., 2015; Steketee and Tosney,
2002). In ways similar to healthy cells, cancer cells use cellular pro-
trusions such as filopodia to invade surrounding tissue and metastasize
to distant sites (Arjonen et al., 2011; Jacquemet et al., 2015; Machesky,
2008).

Cripto-1 has become a popular prognostic biomarker in an array of
cancer types and shown to have a number of very different functions
(Jain et al., 2018; Pilgaard et al., 2014; Wei et al., 2015; Xu et al., 2017;
Zhang et al., 2018). However, not much is known about its detailed
subcellular localization in glioblastoma. In this study, we set out to
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explore the dynamics of cripto-1 localization with respect to distinct
subcellular structures that are linked to its reported function in the
literature. Interestingly, we discovered cripto-1 was highly expressed in
tunneling nanotubes, dynamic filopodia and shed filopodia/retraction
fibers. This novel finding, to the best of our knowledge, has not been
previously been reported for cripto-1 and could highlight an important
role for this protein in mitigating cell migration and invasion in GBM.

2. Materials and methods
2.1. Cell culture

U87MG cells were grown with Gibco DMEM-F12 with Glutamax
(Thermo Scientific; #10565018) supplemented with 10% Fetal Calf
Serum (FCS) and 1% penicillin-streptomycin. Detachment of cells
during passaging was done with trypsin/EDTA.

2.2. Stable transfection

U87MG cells were transfected with Lipofectamine 2000 (Thermo
Scientific; #11668027) using the wet-reverse approach (Rasmussen
et al., 2016). Briefly, 1 ug of plasmid DNA was mixed with lipid reagent
and DMEM medium and spread across the bottoms in a 6 well plate.
U87MG cells were then seeded on top of the lipid-DNA mixture for
transfection. After 48 h, selection pressure with G418 (Sigma; #A1720-
1 G; 400 pug/mL) was applied for 10 days or until all empty vector
controls were dead. Selection pressure was maintained with a half dose
of G418 (200 pg/mL). To generate empty vector controls, cripto-1 se-
quence was cut out with restriction enzymes and purified with GeneJET
Gel Extraction Kit (Thermo Scientific; #K0691) and concentration
measured with NanoDrop 2000 (Thermo Scientific). Cells were then
stably transfected with the empty vector as described above. Cripto-1
plasmid was kindly provided by Dr. David S. Salomon (Normanno et al.,
2004).

2.3. Western blot

Cells were lysed with RIPA buffer on ice and the lysate was subse-
quently centrifuged at 10.000 RCF for 10 min to clear cell debris and
large aggregates. Protein concentration was measured at A280 on
NanoDrop 2000 (Thermo Scientific). Lysates were then mixed with
Laemmli buffer (1x) and boiled for 5 min. Precast Mini-PROTEAN 4-20
% SDS-PAGE gels (BioRad; #4561094) were loaded with 100 pg, 50 ug
and 20 pg of protein from transfected and empty vector US87MG lysates
and run for 40 min. Blotting was done with Trans-Blot Turbo Transfer
System (Bio-Rad, #1704150) onto a nitrocellulose membrane using the
Mini-PROTEAN TGX protocol. Membrane was blocked with 5%
skimmed milk in TBS, washed, and stained with primary antibodies (see
Table S1) overnight at 4 °C on an orbital shaker. Membrane was washed
and incubated with secondary antibodies (Table S1) for 2 h at RT on an
orbital shaker.

2.4. Flow cytometry

Cells were dissociated with sodium citrate buffer (1.35M KCI,
0.15 M sodium citrate in dd water) for 5 min at 37 °C. The culture flask
was gently tapped to loosen cells and cells were resuspended in 1:1 PBS
and centrifuged at 300 RCF. Cells (~1 X 10°) were stained with Ms-
anti-cripto-1-PE antibody (R&D Systems; #FABP2772; 1:500, Table S1)
in ice cold PBS with 3% BSA for 30 min. at 4 °C. Stained cells were
washed three times in PBS and resuspended in PBS with 10% FCS and
immediately analyzed by flow cytometry (CytoFLEX S; Beckman
Coulter). Both empty vector and no-stain controls were included. Data
was analyzed and visualized with Kaluza Analysis software (Beckman
Coulter).
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2.5. Immunocytochemistry

Cells were grown on coverslips and fixed by adding 4% for-
maldehyde 1:1 to the well for pre-fixation for 5 min. and then postfixed
in 4% formaldehyde for another 10 min. Cells were washed and blocked
with 5% BSA in PBS for 1 h at RT and stained with primary antibodies
(see Table S1) overnight at 4°C on an orbital shaker. Cells were then
washed and stained with secondary antibodies (Table S1) for 2h at RT
on an orbital shaker. Nuclear stain (Hoechst33342; Thermo Scientific;
#62249; 1:3000) was added during the last 15 min. of secondary an-
tibody incubation. Coverslips were mounted on SuperFrost Plus slides
(Thermo Scientific; #J1800AMNZ) with Fluorescent Mounting Media
(DAKO/Agilent; #S3023). Slides were stored in the dark at 4 °C over-
night to let mounting medium harden. Images were acquired on a Zeiss
Observer Z.1 with Apotome.2. Apotome focus calibration was done and
apotome settings were set to take 5 images per Z plane. Z-stacks were
acquired through the whole cellular layer and Z-stack projection was
done with maximum intensity settings using Fiji (Schindelin et al.,
2012).

2.6. Scanning electron microscopy

U87MG were seeded onto silicium slides and fixed by 2% for-
maldehyde and 2% glutaraldehyde in PBS for 30 min. at RT. Cells were
washed and subsequently dehydrated in a series of ethanol concentra-
tions (50%, 60%, 70%, 80%, 90% and 100%) each for 10 min. Samples
were then dried and Au-coated before imaging with a Zeiss EVO 60
scanning electron microscope at 8 kV.

2.7. Live-cell spinning disk confocal imaging

U87MG cells were grown on coverslips and stained with CellMask
Deep Red (Thermo Scientific; #C10046; 1:1000) in growth medium for
10min. at 37°C. Cells were washed and mounted in the confocal
chamber with growth medium containing residual dye. Imaging was
performed with a Zeiss Observer Z.1 mounted with a motorized stage
and live cell incubator with temperature, gas and humidity control. The
microscope was equipped with a spinning disk confocal system (CSU-
X1; Yokogawa) and Ixon3 EMCCD camera (Andor) for live-cell acqui-
sition. Acquisition was done using Colibri LED illumination and an
alpha Plan-apochromat 100x/1.46NA oil objective (Zeiss). Exposure
time was 60 ms and time series were done with 2-10 s between frames.

3. Results
3.1. Cripto-1 localizes to tunneling nanotubes and filopodia

Induced expression of cripto-1 was verified with western blot and
flow cytometry which showed approximately 20% of cells stably ex-
pressing cripto-1 (Fig. 1 A-B). Since cripto-1 has been implicated in
tissue organization and orientation during embryogenesis (Ding et al.,
1998), we hypothesized that cripto-1 could be localized to invadopodia
and filopodia. Here, we defined invadopodial puncta as small cell
protrusions containing both cortactin and F-actin as shown in Fig. 1C.
However, cripto-1 did not colocalize with Cortactin in invadopodial
puncta (Fig. 1D). Instead, it was observed that cripto-1 was present in
tunneling nanotubes, seemingly transported between cells (Fig. 2A),
and highly expressed in filopodia which seemed to be shed from the
cells at the trailing edge resembling a cellular “snail trail” (Fig. 2B).
With scanning electron microscopy, both tunneling nanotubes (yellow
arrow) and filopodia could be visualized. Filopodia were extending
from a lamellipodium (white arrows), confirming these structures
contained plasma membrane (Fig. 2C).
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Fig. 1. A) Western blot of lysates from cripto-1 overexpressing cells. Cripto-1 is present in the overexpressing cells and shows a band under 25 kDa. B) Flow cytometry
of cripto-1 overexpressing cells showing around 20% stably transfected. C) Cortactin and F-actin co-localization in invadopodial puncta (white arrows). D) Cortactin
and cripto-1 co-staining showing no co-localization. White arrows indicate cortactin, yellow indicate cripto-1. Scale bars = 10 um. (For interpretation of the re-
ferences to colour in this figure legend, the reader is referred to the web version of this article).

3.2. Cripto-1 and CD44 colocalize in shed cellular fragments

We consistently observed cripto-1-positive shed fragments close to
cripto-1 overexpressing cells (Fig. 3A). We hypothesized that these
structures could be involved in the cellular interaction with extra-
cellular matrix (ECM) and were left behind during cell movement. With
regard to this interesting observation, we wanted to see if the shed
fragments were a result of cripto-1 expression. Cripto-1 overexpressing
cells were co-stained with cripto-1 and CD44 and we discovered that
CD44 was located to these fragments (Fig. 3B, white arrows). Here, we
observed that both CD44 +cripto-1 and CD44-only fragments were
present, and hence we could distinguish the fragments from cripto-1
overexpressing and non-expressing cells (Fig. 3B, yellow arrows).

Using live-cell spinning disk confocal imaging, we determined the
nature of the shed fragments by examining their dynamics in U87MG
cells stained with the lipophilic membrane stain CellMask Deep Red.
The fragments were easily identified and present to a varying extent
attached to or around all cells. We managed to capture images of cells
actively making the cell fragments and observed that lamellipodia-like
structures of the cells were retracted within a few seconds and in that
process, membrane-derived fragments were left behind attached to
adhesion spots (Fig. 4A, Video S1). Interestingly, smaller filopodia-like
cell protrusions were left behind cell-derived fragments after retraction
of the protrusion (Fig. 4B, Video S2).

3.3. Cripto-1 localizes to dynamic filopodia

On several occasions, the transfer of cripto-1-positive vesicle-like
structures to cripto-1 negative cells via tunneling nanotubes was ob-
served (Fig. 5A). Similarly, we captured images of cripto-1-positive
vesicle-like structures attached to the cell membrane in what appeared
to be a process like cellular expulsion of these vesicles (Fig. 5B). In
addition, cripto-1 was present in similar vesicle-like structures with a
longer membrane actin-based attachment, resembling cripto-1 rosebuds
on an actin stalk (Fig. 5C). Thus, we hypothesized that cripto-1 could be
incorporated into cell-derived vesicles such as exosomes or micro-
vesicles. The most widely used marker for exosomes and multivesicular
bodies (in which exosomes are formed) is CD63. Therefore, we did a co-
staining of cripto-1 and CD63. Cripto-1 did not appear to localize to the
same intracellular structures as CD63, hence excluding packaging into
exosomes, leaving us to believe it was microvesicle-based secretion
(Fig. 5D). However, looking at live-cell imaging, it became apparent
that these structures weren’t extracellular vesicles, but rather attached
to the cells in what appeared to be two different structures (Fig. 6,
Video S3-6). One structure resembled the longer structures observed in
Fig. 5C, which were attached to the cell membrane resembling highly
dynamic filopodia, moving rapidly in all dimensions (Fig. 6A-C white
arrows, Video S3-5). The other structure looked like a temporary bul-
ging of the plasma membrane, also happening within a few seconds
(Fig. 6C-D yellow arrows, Video S5-6). Contrary to shed filopodia, the
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Fig. 2. Cripto-1 in tunneling nanotubes and filopodia. A) Cripto-1 and F-actin co-staining showing cripto-1 transfer from cripto-1 overexpressing cell to cripto-1
negative cell via tunneling nanotube. White arrows indicate cripto-1-positive focal points along a tunneling nanotube between two cells. Scale bars = 20 um. B)
Multinuclear cripto-1 overexpressing cell with cripto-1 positive filopodia extending from the trailing edge. White arrows point to cripto-1-positive filopodia attached
to the cell. Yellow arrows indicate cripto-1-positive focal points shed from the trailing edge. Scale bars = 20 um. C) Scanning electron micrographs of tunneling
nanotube and filopodia extending from a cellular lamellipodium. Scale bars in picture 1 = 10 um and in zoom-in = 2 um. (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of this article).

dynamic structures were easier to visualize when the focal plane of the
confocal microscope was above the bottom of the culture dish, to enable
visualization of cellular structures that were not in contact with the
surface of the dish. As captured in the videos, both structures were
highly active during cytokinesis, the last stage of cell division. The
dynamic filopodia were also highly present in larger cellular protru-
sions. It could be shown that these structures could interact with the
shed filopodia / retraction fibers, as illustrated by dynamic filopodia
protruding from a lamellipodia pulling strings from shed, static filo-
podia (Fig. 7, Video S7-8).

4. Discussion

Cripto-1 has a broad portfolio of cellular functions both in health

A--
| --

and disease and has been investigated extensively in relation to cancer.
The involvement of cripto-1 in the facilitation of tumor progression,
and the distribution within malignant cells with respect to cellular lo-
calization would shed light on some the reported functions. In this
study, we mapped the subcellular localization of cripto-1 by structured
illumination microscopy in U87MG cells overexpressing cripto-1 in vitro
and investigated the dynamics of the cripto-1-enriched structures by
live-cell confocal microscopy.

Cripto-1 was found to be expressed in tunneling nanotubes and fi-
lopodia with highest signal intensity at the filopodia tip as a round
cripto-1-positive ‘spot’. Filopodia have previously been characterized in
cultured U87MG and other glioblastoma cells by scanning electron
microscopy, cementing the importance of these structures in vitro
(Albuschies and Vogel, 2013; Memmel et al., 2014). In vivo, filopodia

Merge +

Fig. 3. Cripto-1 positive filopodia shed from trailing edge. A) Cripto-1 in shed filopodia from the trailing edge (white arrows). B) Cripto-1 and CD44 co-localize in
shed filopodia from cripto-1 overexpressing cells (white arrows). Yellow arrows point to CD44-positive/Cripto-1-negative shed filopodia. Scale bars = 20 um. (For
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article).
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Fig. 4. Live cell imaging of shed filopodia / retraction fibers. A) Retraction of a lamellipodium leaves membranous structures behind (white box). B) Retraction of
filopodium leaves membranous structure behind (white arrow). Scale bars = 10 um.
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Fig. 5. Vesiculation of cripto-1. A) Transfer of cripto-1 positive vesicle-like structures via tunneling nanotubes. B) Donut-shaped cripto-1 positive vesicle sprouting
from the plasma membrane. C) Actin-rich filopodia with donut-shaped cripto-1 positive vesicle-like structures at the tip. D) Cripto-1 and CD63 do not localize to the
same intracellular vesicles. White arrows indicate cripto-1-positive structures. Yellow arrows indicate CD63 and cripto-1 co-localization, most likely an artifact of Z-
stack projection. Scale bars = 20 um. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article).

play a role in cellular communication, sensing the surrounding en-
vironment for directional migration during angiogenesis and cancer cell
migration and invasion (Arjonen et al., 2011; Fantin et al., 2015; Sagar
et al., 2015). Here, we observed that the cells shed cripto-1 and CD44-
positive fragments from the trailing edge that seemed to be derived
from the trailing edge filopodia. Live-cell confocal imaging with lipo-
philic dye showed that these shed structures also retained the dye, an
indication that the plasma membrane was still intact. A study published
in 2004, observed and discussed a highly similar process with CD44 and
Integrin Pl-positive cell fragments shed from the trailing edge of

melanoma cells embedded in a collagen matrix in vitro (Mayer et al.,
2004). They reported that this process was Integrin f1-dependent and
suggested that this represents a fundamental mechanism for cell de-
tachment from adhesive substrates (Mayer et al., 2004). Endoglin
(CD105) and CD31 were observed in similar structures in endothelial
cells during vascular sprouting in samples from human fetal tele-
ncephalon, indicative of this not being limited to cultured cells in vitro
but also present in vivo (Virgintino et al., 2012). These structures re-
semble what is termed ‘retraction fibers’ in other studies, which were
first described in 1945 (Porter et al., 1945). To date, while not many
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Fig. 6. Live cell imaging of dynamic cellular protrusions. A) Highly dynamic filopodia structures (white arrows) visible at a focal plane in the middle/top of the cell
(Video S3). B) Dynamic filopodia reaching in all directions (white arrow) while larger lamellipodia interacts with shed filopodia/retraction fibers from another cell
(Video S4). C) Dynamic filopodia (white arrows) and membrane bulging (yellow arrows) in a cell in the final stages of cytokinesis. Focal plane at the bottom at cell-
dish interface. (Video S5). D) Same cells undergoing cytokinesis with the focal plane in the middle of the cell. Membrane bulging shown in yellow arrows (Video S6).
Scale bars = 10 um. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article).

Fig. 7. Dynamic filopodia pulling the shed filopodia/retraction fibers from another cell (white arrow, Video S7). Scale bars = 10 um.

studies have been published on these structures, a few have in-
vestigated retraction fibers and the structures in the studies look highly
similar to what we have observed (Amieva and Furthmayr, 1995;
Cramer and Mitchison, 1997; Ma et al., 2015; Mitchison, 1992; Taylor
and Robbins, 1963). One paper studying microspikes, filopodia and
retraction fiber dynamics, suggested that these structures are the same
just pictured at different points in time, and thus collectively referred to
them as filopodia (Svitkina et al., 2003). In relation to these cellular
protrusions, a study noticed microvesicle-like structures, which they
believed to be shed from the cells, much resembling our own

observations reported here (Virgintino et al., 2012). Similarly, CD44-
positive vesicle-like structures were reported to be shed from filopodia
in gastric carcinoma cells in vitro and in vivo (Harkonen et al., 2019).
However, we observed in our fluorescence images that most of these
vesicle-like structures were attached to actin-fibers, and live-cell ima-
ging confirmed that these structures were indeed dynamic protrusions
of the plasma membrane or static cell-derived fragments/retraction fi-
bers. Instead of being shedding microvesicles, this could indicate that
the structures observed could in fact be filopodia. This is supported by a
study conducted by Ma et al. who characterized these shed cellular
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Fig. 8. Illustration of cripto-1-positive structures found in this study.

fragments ultrastructurally, and found that they are indeed long
membrane-derived filopodia-like fragments (or retraction fibers) which
may contain intracellular vesicles (Ma et al., 2015). In search of what
others have reported on similar vesicle- or spot-like patterns, we came
across a few studies showing similar structural distribution (Almagro
et al., 2010; He et al., 2017; Watanabe et al., 2010). These studies all
reported that myosin-X contributes to filopodia formation through
multiple elongation cycles, and orchestrates in a phenomenon known as
‘myosin-X spots’ which are highly similar to the vesicle-like structures
and the shed cell fragments reported in this study and others (Almagro
et al., 2010; He et al., 2017; Watanabe et al., 2010). Since filopodia are
formed through multiple elongation cycles and at each point of elon-
gation a myosin-X spot is formed, we hypothesize that these myosin-X
spots and the cripto-1 positive spots observed here could be focal ad-
hesion spots that at some point might be “left behind” or shed from the
cells dependent on the cells’ decision on the direction of migration
(Jacquemet et al., 2015). This is supported by myosin-X playing a
crucial role in transport of Integrin B1 to filopodia and the presence of
Integrin B1 in the shed filopodia-like structures (Arjonen et al., 2011;
Mayer et al., 2004; Zhang et al., 2004). Furthermore, focal adhesion
spots have been shown ultrastructurally to be arranged in round,
hollow structures (Patla et al., 2010). Hence, all cripto-1-positive
structures observed in this study seem to be affiliated with filopodia,
filopodia-based focal adhesion and shed filopodia / retraction fibers.
Cripto-1 has been observed to elicit paracrine and autocrine functions
by being cleaved from the plasma membrane by phospholipase D
(Watanabe et al., 2007; Watanabe and Salomon, 2010). The results
presented in this study could represent an additional mechanism of
paracrine cripto-1 signaling by shedding cripto-1-positive filopodia for
surrounding cells to interact with.

Cripto-1 has been associated with the dynamic regulation of stem-
ness in cancer as a co-receptor in the Wnt/p-catenin and TGF-$1/
Activin receptor pathways which are highly associated with epithelial-
mesenchymal transition (EMT) and cancer cell invasion and migration
(Francescangeli et al., 2015; Liu et al., 2017b; Lo et al., 2018). More-
over, cripto-1 has also been shown to be required for correct tissue
orientation of the anterior-posterior axis in the mouse embryo (Ding
et al., 1998), rationalizing the subcellular distribution of cripto-1 to
filopodia since morphogen transport during embryonal development
has been shown to be done via filopodia (Fairchild and Barna, 2014). In
line with this, Wnt proteins have been shown to localize to filopodia in
vitro and in vivo in a spot-like fashion similar to what we have described
here (Luz et al., 2014; Mattes et al., 2018; Moti et al., 2019). One study
even showed that Wnt8a colocalized with myosin-X in filopodia in a
zebrafish embryo in vivo (Stanganello et al., 2015). This all sub-
stantiates our findings of cripto-1 localization to filopodia. In summary,
we have illustrated our findings on how cripto-1 subcellular localiza-
tion looks within a migrating cancer cell in 2D cell culture (Fig. 8). We

propose that the abundance of highly dynamic filopodia in culture is
restricted to 2D culturing, as we would expect them to interact with
other cells or ECM in the event of a 3D setting and thus become less
dynamic and less abundant due to higher turnover. In future experi-
ments, the cripto-1 field of research would benefit from an examination
of the wildtype nature of cripto-1 in GBM using more clinically relevant
GBM cell models and complex 3D setups in vitro supported with in vivo
GBM xenograft experiments (Gudbergsson et al., 2019).

5. Conclusion

In conclusion, we have mapped cripto-1 protein to distinct sub-
cellular structures related to cellular migration, namely filopodia,
which has not been previously reported in any type of cell. Cripto-1 was
present in dynamic filopodia, focal adhesion-like spots in filopodia and
in shed filopodia, all involved in different stages of cellular migration.
We thus conclude that the subcellular localization of cripto-1 fits well
with the reported functions of migration of cells in health and disease.
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