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Rezumat

Tranzitia epitelial mezenchimald reprezintd un proces
celular in care celulele epiteliale 1si pierd fenotipul epitelial
si capatd pe cel mezenchimal. Principala consecintd a
acestui proces este ruperea legiturilor intercelulare, celula
crescindu-si motilitatea individuald.

TWIST 1 reprezintd un factor de transcriptie care
inifiazd acest proces favoriziand metastazarea tumorald.

In studiul nostru am investigat un numdr de 20 de
pacienti cu melanom malign dintre care 12 cu tumord
primard (Clark IV-V, Breslow peste 1, Ki67 peste 60% si 8
pacienti cu tumord primard si adenopatie regionald. S-a
investigat prin metoda ELISA valoarea sericd a TWISTI.

Rezultatele au evidentiat cresterea valorilor TWIST1
la 18/20 pacienti investigati cu valori de aproximativ 2 ori
fatd de valorile lotului martor. Pacientii cu tumord primard
si adenopatie 8/20 au prezentat tofi valori serice crescute ale
TWIST1 cu o crestere de aproximativ trei ori fatd de valorile
normale.

Valorile serice crescute ale TWIST1 evidentiate in
stdrile initiale ale tumorii se asociazd markerilor biologici
cunoscuti in melanom (nivelul de invazie Clark, nivelul
Breslow, Ki67), cu mentiunea ci aceste valori pot avea o
evolutie variabild in timp.

Cuvinte cheie: EMT, TWIST1, melanom.

Intrat in redactie: 4.05.2016
Acceptat: 3.06.2016

Summary

Epithelial mesenchymal transition is a cellular process
in which epithelial cells lose their epithelial phenotype and
acquire the mesenchymal phenotype. The main consequence
of this process is the destruction of intercellular junctions
with increased individual cell motility.

TWIST1 is a transcription factor that initiates this
process, favoring tumor metastasis.

In our study we investigated a total of 20 patients with
malignant melanoma, of which, 12 with primary tumor
(Clark IV-V, Breslow over 1, Ki67 positive 60%) and 8
patients — with  primary  tumor and  regional
lymphadenopathy. TWIST 1 levels in the serum were
investigated by ELISA.

Our results showed increased values of TWISTT in the
serum of 18 patients from the 20 that we investigated, with
values approximately 2 times higher compared to control.
Patients with primary tumor and lymphadenopathy 8/20,
showed elevated levels of TWIST1, an increase of about
three times the normal values.

Elevated serum levels of TWIST1 highlighted in the initial
states of tumor are correlated with melanoma biomarkers (Clark
level of invasion, Breslow level, Ki67), noting that these values
can have a variable evolution over time.
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Tranzitia epitelial mezenchimald (EMT)
reprezintd un proces fiziologic in care celulele
epiteliale 1si pierd fenotipul epitelial si capata
fenotipul mezenchimal [1,2]. Existd si procesul
invers de tranzitie mezenchimal-epiteliald. EMT
este intdlnit ca proces fiziologic in cursul
dezvoltarii embrionare (migrarea melano-
blastelor din creasta neurald citre piele) sau in
cursul vindecdrii rdnilor sau in conditii
patologice In carcinogeneza si metastazare dar si
in procesele de fibrozare de la nivelul ficatului si
rinichiului [3].

Schimbarea fenotipului din celule epiteliale
in celule mezenchimale sau prezentarea de
caracteristici mezenchimale de cétre alte tipuri de
celule se face prin reprogramarea expresiei a
numeroase gene care duc la schimbadri la nivelul
cailor de semnalizare, cu schimbarea cito-
scheletului celulelor intrate in EMTI[4].

Cea mai importanta schimbare a celulelor
intrate In EMT este distrugerea legaturilor
intercelulare cu cresterea motilitdtii individuale a
celulelor[1].

Principala proteind de adeziune distrusa este
E-cadherina, proteina transmembranald care
realizeazd legaturi intercelulare prin legarea cu
un capdt intracelular de filamentele de actina si
cu un capat extracelular de proteinele similare ale
celulelor vecine [5]. Se distrug si alte proteine din
clasa cadherinelor : plakogliadina, desmogleind 1
si desmogleind 3 sau proteine care participd la
legaturile tight si gap (occludine, claudine,
conexine). O serie de proteine de adeziune cum
ar fi plakogliadinele nu au numai rol in
mentinerea unei diferentieri normale a
keratinocitelor [3,5,6].

Initierea EMT se realizeaza prin intermediul a
TGFP care actioneazd asupra unor factori de
transcriptie dintre care cei mai importanti sunt
SNAIL, ZEB si TWIST1. Acesti factori de
transcriptie, translocati In nucleu actioneaza
asupra unor gene implicate in EMT. Are loc o
redirectionare a proceselor genetice care
actioneaza asupra citoscheletului si proteinelor
care efectueaza legéturile intercelulare. Are loc o
supresie a genelor care produc E cadherina,
claudina, occludina, desmoplakina, placofilina,
proteine care intrd in componenta jonctiunilor
intercelulare epiteliale. Totodata are loc o crestere
a expresiei proteazelor si activarea acestora cu
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The epithelial mesenchymal transition (EMT)
is a physiological process in which epithelial cells
lose their epithelial phenotype and acquire the
mesenchymal phenotype [1,2]. There is also the
reverse  process,  mesenchymal-epithelial
transition. EMT is met as a physiological process
during embryonic development (melanoblasts
migration from the neural crest to the skin),
during wound healing or in pathologic
conditions, such as carcinogenesis and
metastasis, but can also be met in fibrosis of the
liver and kidney [3].

Changing phenotype, from epithelial cells to
mesenchymal cells or owning mesenchymal
features by other types of cells, is done by
reprograming the expression of numerous genes
which leads to changes in the signaling pathways
and furthermore in changes of the cytoskeleton of
the cells that entered EMT[4].

The most important change of the cells that
entered EMT is the destruction of intercellular
junctions with increased individual cell motility
[1].

The main destroyed adhesion protein is E-
cadherin, a transmembrane protein that forms
intercellular links by tying an intracellular end
with actin filaments and an extracellular end with
proteins similar to those of neighboring cells [5].
There are also cadherin class proteins that are
being destroyed: plakogliadin, desmoglein 1 and
desmoglein 3 or proteins involved in tight and
gap junctions (occludine, claudine, connexin). A
number of adhesion proteins, such as
plakogliadins do not only play a role in
maintaining the normal differentiation of
keratinocytes [3,5,6].

EMT initiation is made through TGF( which
acts on some transcription factors, of which the
most important are SNAIL, ZEB and TWIST.
These transcription factors, translocated to the
nucleus, act on some of the genes involved in
EMT. There is a redirection of genetic processes
that act on the cytoskeleton and proteins that
perform intercellular connections. There’s a
suppression of the genes that produce E-
cadherin, claudin, occludin, desmoplakin,
placophyllin, proteins that are part of the
epithelial intercellular junctions. At the same
time there is an increase of expression of
proteases and activation with destruction of




distructia proteinelor de adeziune . E-cadherina
este Inlocuitd cu R-cadherina ceea ce scade
capacitatea de adeziune a celulelor [1,2,4].

TWIST reprezintd unul dintre cei mai
importanti factori de transcriptie in EMT.
Structural, acesta este alcituit din doud alfa
helixuri separate printr-o banda interhelicald cu
care se prinde de ADN. Capatul C-terminal este
responsabil de activitatea de transcriptie. TWIST
se prezintd sub doud forme TWIST 1 si TWIST 2,
intre ele existand diferente semnificative privind
efectele biologice [7,8,9].

La vertebrate TWIST se gaseste In tesutul
embrionar in special la nivelul crestei neurale
favorizand migrarea mieloblastelor in piele. Nu
se gdseste in tesuturile adulte sdndtoase dar
genele care il produc se activeaza in cursul
carcinogenezei [10,11].

Mutatiile de la nivelul genelor TWIST produc
perturbdri ale dezvoltarii embrionare iar in
absenta TWIST, embrionii de soarece mor in
primele stadii de viata [7].

TWIST induce EMT favorizand pierderea
polaritatii celulare, modificarea citoscheletului si
scdderea adeziunii celulare prin scdderea
productiei de E-cadherina.

Este foarte posibil ca TWIST sa promoveze
proliferarea tumorald prin activarea genelor c-
myc sau prin actiune asupra genelor
antiapoptotice [2].

in procesele tumorale, TWIST, in special
TWIST1, este exprimat in diverse tipuri de
cancere: gastric, pulmonar, melanom, cancer de
san, prostata [7].

Principalul mecanism de actiune este
reducerea E-cadherinei, la care se adauga
cresterea angiogenezei, favorizarea aparitiei de
celule stem [4].

In studiul nostru am investigat valorile
serologice ale TWIST 1 in mai multe forme clinice
de melanom malign, atadt in cazul tumorilor
primare, fard adenopatie, cat si in cazul tumorilor
cu adenopatie regionala.

Pacienti si investigatii

Au fost luati in studiu 20 de pacienti cu
diagnosticul de melanom malign (clinic si
histopatologic) dintre care 12 barbati si 8 femei cu
varsta cuprinsa intre 47 si 72 de ani.
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adhesion proteins. E-cadherin is replaced with P-
cadherin which decreases cell adhesion ability
[1,2,4].

TWIST is one of the most important
transcription factors in EMT. Structurally it
consists of two alpha helices separated by an
interhelix band that binds it with the DNA. The
C-terminus end is responsible for the
transcriptional activity. TWIST is presented in
two forms TWIST 1 and TWIST 2, each with
significant differences on biological effects [7,8,9].

In vertebrates, TWIST is found in embryonic
tissue, especially in the neural crest, favoring the
migration of myeloblasts into the skin. It is not
found in healthy adult tissues, but the genes that
encode TWIST activate during carcinogenesis
[10,11].

Mutations in TWIST genes disturb the
embryonic development and in the absence of
TWIST, mouse embryos die in the early stages of
life [7].

TWIST induces EMT, favoring cell polarity
loss, modification of the cytoskeleton and
decreased cell adhesion by decreasing the
production of E-cadherin.

It is very possible that TWIST could promote
tumor proliferation by activating c-myc genes or
by acting on antiapoptotic genes [2].

In tumor processes, TWIST, especially
TWISTT1 is expressed on various types of cancers:
gastric, lung, melanoma, breast cancer, prostate
[7].

The main mechanism of action is reduction of
E-cadherin, which is added to increased
angiogenesis, promoting the emergence of stem
cells [4].

In our study, we investigated the serum
values of TWIST 1 in several clinical forms of
malignant melanoma, in both primary tumors
without lymphadenopathy and in tumors with
regional lymphadenopathy.

Patients and investigations

We included in the study 20 patients, with the
diagnosis of malignant melanoma (clinical and
histopathologically) of which 12 men and 8
women, aged between 47 and 72 years.

These patients were divided into several
categories:
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Acesti pacienti au fost impartiti In mai multe
categorii:

- pacienti cu tumora primara (TN M,) dintre
care 7 cazuri cu melanom nodular si 5 cazuri
de melanom superficial extins.

- pacienti cu tumord primard si adenopatie
T,N,M, respectiv un numadr de 8 pacienti

Toti  pacientii au fost investigati
histopatologic si imunohistopatologic. In toate
cazurile nivelul Clark a fost de IV-V iar indicele
Breslow peste Imm. MelanA si HMB45 au fost
pozitive, iar Ki67 pozitiv in peste 60% din cazuri.

Investigatia s-a efectuat la prezentare, inainte
de interventia chirurgicald in absenta oricarui
tratament (interferon, citostatice).

S-a investigat nivelul seric al TWIST1 prin
metoda ELISA. Valorile normale de 20 pg/ml au
fost stabilite prin investigarea unui lot de 20
indivizi sanatosi.

In afard de lotul de studiu de 20 de pacienti
cu melanom malign, s-a efectuat investigarea
valorilor serice ale TWIST1 la 8 pacienti care au
avut melanom malign fard metastaze si au fost
operati in urma cu 1-2 ani (5 formd nodulard, 3
forma superficiala cu Clark IV-V si Breslow). In
momentul examindrii acesti pacienti nu
prezentau metastaze.

Rezultate

Investigarea TWIST1 in ser la lotul de studiu
a evidentiat valori crescute in 18 cazuri, in medie
de 47 pg/ml (lotul martor 20 pg/ml).

In cazul pacientilor cu tumori primare
(T,N,M,) respectiv 12 cazuri, media valorilor
TWIST1 a fost de 42,5 pg/ml. Din acest lot, din 7
pacienti cu melanom nodular, 6 au prezentat
valori crescute, medie 48 pg/ml si 1 pacient cu
valoare normald. La pacientii cu melanom
superficial, 5 cazuri, 4 au prezentat valori
crescute, medie 37pg/ml iar un pacient a
prezentat valoare normala.

In cazul pacientilor cu adenopatie (T,N;M,),
din 8 cazuri investigate, toti pacientii au
prezentat valori crescute la determinarea
TWIST1, medie 56pg/ml (valori cuprinse intre
46pg/ml si 72pg/ml).

Din lotul de 8 pacienti cu melanom malign
operat iIn urmd cu 1-2 ani si fard tumord,
metastaze si tratament In momentul investigatiei,

- patients with primary tumor (T1NOMO) of
which 7 cases with nodular melanoma and 5
cases of superficial spreading melanoma;

- patients with  primary tumor and
lymphadenopathy (T1N1MO), respectively a
total of 8 patients.

All patients had histopathological and
imunohistopathological tests. In all cases the
Clark level was IV-V and Breslow index over
1mm. MelanA and HMB45 were found positive
and Ki67 was positive in over 60% of all cases.

The investigation was performed at
presentation, prior to surgery, in the absence of
any treatment (interferon, chemotherapy).

TWIST1 levels in the serum was investigated
by ELISA. Normal values of 20 pg / ml were
established by investigating a group of 20 healthy
individuals.

Apart from the study lot of 20 patients with
malignant melanoma, serum levels of TWIST1
were performed in 8 patients that had malignant
melanoma, 1-2 years ago (5 nodular ,3 superficial
with Clark IV-V and Breslow over 1Imm), excised
and without metastases until the study.

Results

The investigation of TWIST1 in the serum of
the study group showed to be increased in 18
cases, an average of 47 pg / ml (the control group
20 pg / ml).

In patients with primary tumors (T,N;M,) ,
respectively 12 cases, TWIST1 average was 42.5
pg / ml. Of this group, 7 patients with nodular
melanoma, 6 had elevated values, an average of
48 pg / ml and 1 patient had normal value.
Patients with superficial melanoma, a total of 5
cases, had elevated values in 4 cases, an average
of 37pg / ml and lcase with normal value.

In patients with lymphadenopathy (T,N,M,),
from 8 investigated cases, all had increased
TWIST1, average 56pg / ml (range between 46pg
/ ml and 72pg / ml).

From 8 patients with malignant melanoma
operated 1-2 years ago, with no tumor or
metastases at the time of the investigation, and
without treatment, 3 patients had TWIST1 values
above normal, an average of 32 pg / ml.
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un numdr de 3 pacienti au prezentat valori
TWIST1 peste normal, medie 32 pg/ml.

Discutii

In prezent se considera EMT un proces
esential in aparitia metastazelor in cursul
evolutiei unei tumori. Aparitia de celule
tumorale libere in singe este consecinta EMT
totale in cazul celulelor epiteliale sau partiale in
cazul altor tipuri de celule [2]. Se considera cd in
afard de ruperea legaturilor intercelulare EMT ar
induce si fenotipul de celuld stem in cazul
celulelor metastatice ficand ca acestea sd fie
rezistente la chimioterapie si la radioterapie [12].
Totodatd celulele metastatice ajunse prin
intermediul sangelui sau limfei in diverse zone
ale organismului suportd un proces invers de
tranzitie mezenchimal epiteliald si dupa
traversarea endoteliului vascular se fixeazd in
tesuturi realizdnd o noud tumora [13].

TWIST1 este un factor important in inducerea
EMT avand per ansamblu o actiune puternica
prometastaticd si foarte posibil, implicat in
proliferarea  tumorald  propriu-zisa [2].
Experimental s-a demonstrat cd scdderea
expresiei TWIST scade capacitatea de
metastazare a liniilor de celule tumorale de
melanom malign [14,15].

In studiul nostru investigarea TWIST1 la o
tumora cu mare potential de metastazare, chiar in
fazele primare de evolutie, a evidentiat valori
serice crescute la 18 pacienti din 20 investigati.
Valorile serice obtinute la lotul de studiu au fost
duble comparativ cu lotul martor sugerand o
legatura semnificativa intre valorile TWIST1 si
prezenta tumorii. In cazul pacientilor cu
adenopatie, din 8 pacienti investigati toti au
prezentat valori crescute la TWIST1 de aproape
trei ori mai mari decat valorile lotului martor.
Prezenta adenopatiei pare strans legatd de
prezenta valorilor crescute ale TWISTT.

Nu a existat o diferentd semnificativd intre
pacientii cu formd nodulard de melanom si cei cu
forma superficiala. La ambele grupe de pacienti
au existat cate un pacient cu valori normale ale
TWIST1. Este de presupus cd nivelul de invazie
Clark si indicele Breslow, cu valori asemédnatoare
la ambele grupe de pacienti, prezinta o mai mare
importantd in momentul examinarii in
comparatie cu forma clinicd a melanomului chiar

DermatoVenerol. (Buc.), 61: 97-103

Discussions

Currently, EMT is considered an essential
process in the emergence of metastases during
tumor evolution. The appearance of free tumor
cells in the blood is the consequence of a total
EMT in the case of epithelial cells, or partial EMT
when it comes to other cell types [2]. It is
believed, that in addition to the breaking of
intercellular junctions, EMT might induce stem
cell phenotype in the case of metastatic cells,
making them resistant to chemotherapy and
radiation therapy [12] However, metastatic cells
reaching various parts of the body through blood
or lymph, suffer a reverse process of
mesenchymal- epithelial transition and after
crossing the vascular endothelial tissue, snap into
tissues making a new tumor [13].

TWIST1 is an important factor in inducing
EMT with an overall strong pro-metastatic action
and it is possibly involved in tumor proliferation
[2]. Experimentally it was shown, that decreasing
TWIST expression lowers the metastatic capacity
of tumor melanoma cell lines [14,15].

In our study investigating TWIST1 in a tumor
with great potential for metastasis, even in the
early stages of development, showed elevated
levels in 18 patients from the total of 20. The
values are double compared with controls,
suggesting a significant link between TWIST1
and the presence of tumor.

From the 8 patients with lymphadenopathy
that we investigated, all experienced increased
TWIST1 values, almost three times higher than
control. Lymphadenopathy seems linked to the
presence of elevated TWIST1 values.

There was no significant difference between
patients with nodular melanoma and those with
superficial melanoma. In both groups of patients,
there was 1 patient with normal values of
TWIST1.

It is assumed that Clark level of invasion and
Breslow index, with similar values in both groups
of patients, have a greater importance when
examining the patient, compared to the clinical
form of melanoma, even if it is known that the
nodular form by its vertical growth presented
from the beginning, has a higher capacity of
metastasis.

In patients with regional lymphadenopathy,
TWIST 1 values were almost two times higher
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daca se cunoaste ca forma nodulard, prin
cresterea verticala prezintd de la inceput o
capacitate de metastazare mai mare. In cazul
pacientilor cu adenopatie regionald, valorile
TWIST 1 au fost aproape de doud ori mai mari
decét la lotul martor, la toti pacientii, sugerand ca
TWIST 1 are un rol important In procesul de
metastazare.

O mentiune speciala pentru grupa de pacienti
cu tumora excizatd si fara metastaze in momentul
investigatiei, care au fost operati In urma cu 1-2
ani. Dintre acestia, 5 au prezentat valori serice
normale ale TWISTT1 iar trei dintre ei au prezentat
valori serice crescute, medie 32pg/ml.

Aceste valori au fost Insa mai mici decat
valorile TWIST 1 obtinute la pacientii purtatori
de tumora din lotul propriu-zis de studiu.

Este foarte greu de precizat sursa care ar
produce TWIST1, posibil o tumord metastatica
nedescoperitd, posibil un nev transformat.

De asemenea este importantda semnificatia
acestor valori crescute care poate fi evaluata
numai tindnd sub observatie acesti pacienti o
lunga perioadd de timp.

* %

*

Studiul nostru apreciaza valorile serice ale
TWIST1 la pacientii cu tumori prezente, tumori in
care parametri clinici, histopatologici si
imunhistopatologici evidentiaza o posibilitate de
metastazare crescutd si un prognostic infaust. In
acest mod valorile serice ale TWIST1 se asociaza
parametrilor mentionati si valorii de markeri
biologici ai acestora. Valoarea sericd a TWIST1 la
pacientii cu melanom poate constitui un marker
biologic si de prognostic numai In situatia
urmdririi evolutiei pacientilor dupa excizia
tumorii primare.
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than the control group, suggesting that TWIST 1
has an important role in metastasis.

The group of patients with non-metastatic
tumor, excised and free of metastasis at the time
of investigation, which were operated 1-2 years
ago, should be mentioned. Of these, 5 had normal
TWIST1 serum levels and 3 had elevated levels,
an average of 32pg / ml. However, these values
were less than the values obtained in patients
with an existent tumor.

It is very difficult to determine the source that
would produce TWIST1 possibly, an undetected
metastatic tumor, transformed nevi. Also, the
meaning of these elevated values is important
and can only be assessed by taking these patients

under observation for a long time.
* %

*

Our study assessed serum TWIST1 values in
patients with tumors, tumors in which the
clinical, histopathological and immunohisto-
chemical parameters highlight the possibility of
increased metastasis and a poor prognosis. In this
way, TWIST1 serum values are associated with
these parameters as biological markers.

The levels of TWIST1 found in the serum of
patients with melanoma might be a biological
marker and a prognosis one, only in the situation
where post-surgery follow-up is possible.
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