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Rezumat

Regresia spontand in melanom este un fenomen relativ
frecvent cu semnificatie biologicd si prognosticd neclard.
Avind in vedere importanta tranzitiei epitelial-
mezenchimald (TEM) in progresia tumorald am analizat
expresia imunohiostochimicd in melanom a unor markeri
implicati in TEM: metaloproteinazele (MIMP).

Am analizat 93 melanoame (62 melanoame extensive
in suprafata; 31 melanoame nodulare), dintre care 39 au
prezentat regresie; am analizat componenta regresivid (CR)
si componenta non-regresivi (CNR) in melanoamele cu
regresie si masa tumorald principald in melanoamele fird
regresie (AR). Am comparat expresia fiecdrui marker in
CNR wversus CR in aceeasi tumord si CNR versus AR.

MMP1 si MMPI11 si-au diminuat expresia in CNR
versus AR (P=0.047, P=0.029); a fost o tendintd spre
reducerea expresiei MMP2, MMP3 si MMP13 in CNR
versus AR (P=0.047, P=0.029); s-a remarcat o tendintd
spre reducerea expresiei MMP2, MMP3 si MMP11 in CR
versus CNR. Anumite tipuri de regresie au asociat alterdri
specifice in expresia MMP. Melanomul cu regresie
segmentard (RS) a prezentat o expresie semnificativ mai
scazutd a MMP1 comparativ cu AR. Am demonstrat
diferente imunofenotipice in CR si zonele de CNR, CNR
fiind similar cu AR; cel mai probabil regresia in melanom
este o expresie fenotipicd a heterogenitdtii intratumorale,

Summary

Spontaneous regression in melanoma is a relatively
frequent phenomenon with unclear biologic and prognostic
significance. Considering the importance of the epithelial-
mesenchymal transition (EMT) in tumor progression we
analyzed immunohistochemical expression in melanoma of
several EMT-involved: metalloproteinases (MMP).

We analyzed 93 melanomas (62 superficial spreading
melanomas; 31 nodular melanoma), 39 of them presenting
regression; we analyzed regressed component (RC) and non-
regressed component (NRC) in melanoma with regression
and the main tumor mass in melanoma without regression
(AR). We compared the expression of each marker in NRC
versus RC in the same tumor and in NRC versus AR.

MMP1 and MMP11 had diminished expression in
NRC versus AR (P=0.047, P=0.029); there was a tendency
towards reduced expression of MMP2, MMP3 and
MMP13 in NRC versus AR; tendency towards diminished
expression of MMP2, MMP3 and MMP11 in RC versus
NRC was noted. Certain type of regression associated
specific alterations in MMPs expression. Melanoma with
segmental regression presented significant less expression
of MMP1 than AR. We demonstrated different
immunophenotype in RC and NRC areas, NRC being more
similar to AR; more likely regression in melanoma is one
phenotypical expression of intratumor heterogeneity, some
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unele forme de regresie asociind factori de prognostic
favorabili.
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Introducere

Melanomul este unul dintre cele mai agresive
cancere ale omului, cu un prognostic infaust intr-
o proportie mare de cazuri reprezentand astfel
una din cele mai mari provocdri in practica
actuald dermatologicd, patologicad si oncologica.
Tratamentul melanomului este bazat actualmente
pe stadiul tumoral cum este recomandat de AJCC
(American Joint Committee for Cancer -
versiunea 7 din 2010); principalii parametrii sunt
morfologici (grosimea tumorald, ulceratia,
metastazele limfoganglionare sau in alte organe)
si serice (lactat dehidrogenaza sericd) [1].
Prognosticul este foarte variabil, de exemplu in
cazul melanomului localizat mai gros de 1 mm
rata de supravietuire la 5 ani variaza intre 50 % si
90 % [2]. De asemenea, in cazurile avansate de
boald, tratamentul este foarte variat, folosindu-se
diferite clase de medicamente cu efect chimio-
terapeutic clasic precum dacarbazina, care
intervin in diferite cdi moleculare precum
vemurafenib sau imatinib si medicamente care
influenteazd rdaspunsul imun precum ipili-
mumab. Caracteristicile imunogenice ale melano-
mului sunt atat de importante incat multe trialuri
terapeutice folosesc vaccinuri impotriva unor
diferiti epitopi, unele dintre ele cu rezultate
promitatoare.

A patrunde in mecanismele intime folosite de
organism impotriva celulelor tumorale, repre-
zintd o problemd de primd importantd in a
proiecta noi regimuri terapeutice. O astfel de
abordare este reprezentata de studii privind
distructia celulelor tumorale din melanom de
cdtre infiltratul inflamator local — regresia
spontana. Regresia este reprezentatd de catre
disparitia completd sau partiald a tumorii dincolo
de limitele in care celulele tumorale pot fi
identificate fie morfologic fie imunohistochimic;
in zonele de regresie celulele tumorale sunt
inlocuite de un infiltrat inflamator limfocitar cu

Introduction

Melanoma is one of the most aggressive
cancers in humans with in faust prognosis in a
significant proportion of cases, thus representing
one of the most important challenges in current
dermatologic, pathologic and oncologic practice.
Treatment in melanoma is currently based on
stage of the tumor as it recommended by
American Joint Committee for Cancer (7t version
2010); the main parameters are morphologic
(tumor thickness and/or ulceration, metastases
in lymph nodes or other organs) and seric (serum
lactate dehydrogenase) [1]). Prognosis is highly
variable, for instance in case of localized
melanoma thicker than 1 mm the 5 years survival
rate varies from 50% to 90% [2]. Also, in
advanced cases, treatment is highly variable
using several types of drugs with classic chemo-
therapeutic effect as dacarbazine, intervening in
various pathways such as vemurafenib or
imatinib and influencing host immune response
as ipilimumab. The immunogenic characteristics
of melanoma are so important so many thera-
peutic trials use vaccines against different
epitopes, some of them with promising results.

Getting insites within mechanisms used by
the host against melanoma cells is a matter of
prime importance in designing new therapeutic
regimens. One such approach may be repre-
sented by studying the natural destruction of the
melanoma cells by local inflammatory infiltrate -
spontaneous regression. Regression is re-
presented by complete / partial disappearance of
tumor beyond the limit at which tumor cells can
be identified either morphologic or by immuno-
histochemistry; in the regressed area the tumor
cells are replaced by lymphocytic inflammatory
infiltrate with variable number of melanophages
in fibrotic background with prominent hyper-
plastic vessels; extreme cases present complete
disappearance of tumor cells - tumor melanosis.
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un numdr variabil de melanofage pe un fond
fibrotic cu hiperplazie vasculara; cazuri extreme
prezintd disparitia completd a celulelor tumorale
- melanoza tumorald. Regresia apare cu o
frecventd variabild, in functie de stadiul si tipul
de regresie: regresia partiald este relativ comund,
gdsindu-se in 10-35% din toate cazurile indiferent
de stadiul tumoral si in peste 60% din melanomul
mai subtire de 0.75 mm, in timp ce regresia
completd este extrem de rard (aproximativ 0.25%
in studii mari) [3-7] .

In ciuda frecventei mari, nu exist un consens
de opinii privind atat semnificatia biologica cat si
prognosticd a regresiei din melanom. Actual-
mente, sunt exprimate cateva opinii divergente,
de catre diferiti autori, privind prognosticul si
evolutia melanomului cu regresie: exista studii
care leaga regresia de un prognostic favorabil
[8,9], alte studii observa asocierea cu un
prognostic prost [10-14] in timp ce alte studii nu
au putut asocia nici un fel de prognostic favorabil
sau nefavorabil [3,15-17]. Nici unul dinte aceste
studii nu au descifrat mecanismele biologice
implicate in regresie si de asemenea sunt date
putine despre mecanismele folosite de unele
celule tumorale de a scdpa de acest raspuns
imun, de altfel specific; in ciuda acestor
incertitudini, diferite linii de imunoterapie si-au
dovedit eficacitatea in tratamentul oncologic:
ipilimumab in diferite cancere (melanomul
metastatic [18], cancerul renal metastatic [19] sau
adenocarcinomul pancreatic metastatic [20]),
imunizarea activd (vaccinuri) [21,22] sau
transferul imun celular adoptiv sau activarea
celulelor implicate in imunitate [23,24].
Coexistenta regresiei si a progresiei in aceeasi
tumord, indicd faptul cd micromediul si
interactiunea dintre tumord si tesutul din jur
influenteazd puternic evolutia tumorii si
eficacitatea rdspunsului imun antitumoral.
Astfel, am decis sd privim in ansamblu cativa
implicati in aceastd interactiune, factori de
asemenea responsabili pentru TEM.

Material si metoda

Am analizat 93 de melanoame diagnosticate
in departamentul de anatomie patologica al
Spitalului Clinic Colentina din ianuarie 2007
pana In decembrie 2008. Criteriul de selectie a

DermatoVenerol. (Buc.), 60: 133-145

Regression occurs with variable frequency,
depending on stage and type of regression:
partial regression is relatively common, occurring
in 10-35% of all cases irrespective of stage and up
to 60% of melanoma thinner than 0.75 mm) while
complete regression is extremely rare (about
0.25% in large studies) [3-7] .

Despite its frequency, no unanimous opinion
exists about regression in melanoma concerning
both biologic significance and prognosis. To date,
several divergent opinions are expressed by
different authors regarding prognosis and
evolution of melanoma with regression: there are
studies linking regression to a favorable
prognosis [8,9], others identify an association
with a poor prognosis [10-14] while others failed
to associate any prognosis either favorable or
unfavorable [3,15-17]. Neither are deciphered the
biologic mechanisms involved in regression and
also there is little data about the mechanisms
used by some tumor cells to escape this otherwise
specific immune response; despite these
uncertainties, various lines of immunotherapy
proved efficacy in oncologic treatment: ipili-
mumab in different cancers (metastatic
melanoma [18], metastatic renal cell cancer [19] or
metastatic pancreatic adenocarcinoma [20]),
active immunization (cancer vaccines) [21,22] or
adoptive cell transfer of activated immune cells
[23,24]. The coexistence of regression and pro-
gression in the same tumor indicates that the
microenvironment and the interaction between
tumor and nearby tissue strongly influence the
evolution of the tumor and the efficiency of
antitumor immune response. Thus we decide to
look in detail to several factors involved this
interaction, factors also responsible for epithelial-
mesenchymal transition (EMT).

Material and method

We analyzed 93 melanomas diagnosed in the
Department of Pathology of Colentina University
Hospital from January 2007 to December 2008.
The criterion of selection was the histopathologic
confirmed presence of cutaneous melanoma.

All the cases were received for histo-
pathologic diagnosis; the fragments harvested
during the grossing of the specimens were
routinely processed and paraffin embedded. 3 p
sections were cut on; the sections were displayed
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fost confirmarea histopatologicd a prezentei
melanomului cutanat.

Toate cazurile au fost primite pentru
diagnosticul histopatologic; fragmentele recoltate
in timpul examenului macroscopic al pieselor au
fost procesate de rutind si incluse la parafina; au
fost efectuate sectiuni de 3 um; sectiunile au fost
etalate pe lame obisnuite pentru coloratii speciale
si de rutind HE si pe lame pretratate pentru teste
imunohistochimice. Din buletinele histopato-
logice am selectat citeva date precum tipul de
melanom, tipul de regresie, nivelul Clark si
indicele Breslow.

Au fost efectuate teste imunohistochimice
(IHC) pentru metaloproteinazele (MMP) 1,
MMP2, MMP3, MMP9, MMP11 si MMP13.
Detaliile specifice privind clona, gazda, sursa,
dilutia si pretratamentul sunt enumerate in
tabelul 1. Ca sistem de detectie am folosit
Novolink Polymer (Leica/ Novocastra) si
cromogen DAB.

Am evaluat nivelul de expresie pentru fiecare
marker folosind un scor semicantitativ cu patru
grade: ,absent” (-), ,slab pozitiv” (+), ,moderat
pozitiv” (++), ,intens pozitiv”’(+++) in functie de
nivelul de intensitate al coloratiei.

on regular slides for routine and special stains
and on precoated slides for immunohisto-
chemical tests. From the histopathologic reports
we selected several data including: type of
melanoma, type of regression, Clark level and
Breslow thickness.

Immunohistochemical (IHC) tests were
performed for metalloproteinase (MMP) 1,
MMP2, MMP3, MMP9, MMP11, MMP13. Specific
details about clones, host, source, dilution and
pretreatment are listed in Table 1. As detection
system we used Novolink Polymer (Leica/
Novocastra) and DAB chromogen. Immuno-
histochemical stains were analyzed using a
microscope Nikon 80i.

We evaluated the level of expression for each
marker using a semiquantitative score with four
levels , absent” (-), ,mild positive” (+), ,moderate
positive”(++), ,,intense positive”(+++) depending
on the level of the intensity of the staining.

The tumors were separated in two groups,
based on the presence of regression, irrespective
of type (partial or segmental) or its amount; the
expression of each marker was assessed in the
tumor cells from the tumor mass from melanoma
without regression (absence of regression — AR)
and in two parts of tumor in melanoma with

Tabelul 1. Caracteristicile anticorpilor primari

No | Anticorpul primar clona gazda sursa pretratament* dilutia
1. | MMP1 Policlonal Iepure Thermo Fischer - 0.3:250
2. MMP2 CA-4001 Soarece Thermo Fischer - 0.3:250
3. MMP3 Policlonal Tepure Thermo Fischer HIER, buffer citrate, pH 6 1:50
4. MMP9 15W2 Soarece Leica HIER, buffer citrate, pH 6 2:240
5. | MMP11 SL305 Soarece Thermo Fischer - 1:100
6. | MMP13 Collagenase-3 Soarece Thermo Fischer HIER, buffer citrate, pH6 | 1:25

Table 1. Characteristics of primary antibodies
No | Primary antibody clone host source pretratament* dilution
1. MMP1 Policlonal Rabbit Thermo Fischer - 0.3:250
2. MMP2 CA-4001 Mouse Thermo Fischer - 0.3:250
3. MMP3 Policlonal Rabbit Thermo Fischer HIER, buffer citrate, pH 6 1:50
4. MMP9 15W2 Mouse Leica HIER, buffer citrate, pH 6 2:240
5. MMP11 SL305 Mouse Thermo Fischer - 1:100
6. MMP13 Collagenase-3 Mouse Thermo Fischer HIER, buffer citrate, pH6 | 1:25
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Tumorile au fost impartite In doua grupuri, in
functie de prezenta regresiei indiferent de tipul
de regresie (partiald sau segmentard) sau de
cantitate; expresia fiecirui marker a fost evaluata
in celulele tumorale din masa tumorald fara
regresie (absenta regresiei - AR) si in doud zone
tumorale cu regresie (R) — in zonele fard regresie
(componenta non-regresatd a melanomului cu
regresie — CNR) si in zonele cu regresie (com-
ponenta regresatd a melanomului cu regresie —
CR); in CR coloratia a fost evaluata atat in celulele
tumorale Inca prezente in zonele de regresie
partiald cat si In celulele tumorale din imediata
vecinatate a zonelor de regresie segmentara.
Tipul de regresie tumorala a fost stabilit pe baza
urmadtoarelor criterii: regresia segmentara (RS) —
regresia completd a unui segment de melanom cu
prezervarea concomitentd a celulelor tumorale in
alte parti ale tumorii; regresia partiala (RP) —
disparitia unei parti a masei tumorale fara inlo-
cuirea completd a acesteia de celule inflamatorii,
melanofage si fibroza [7].

Am comparat expresia fiecirui marker IHC
din tabelul 1 in CNR versus CR in aceeasi tumora
si in CNR versus AR. Pentru diferentele dintre
CNR si CR am scazut scorul IHC pentru CR din
cel pentru CNR (de exemplu: CNR +++ si CR ++:
CNR/CR = +1; CNR ++ si CR +++: CNR/CR = -1).

Datele au fost analizate statistic cu Microsoft
Office Excel 2007 si EPIINFO; pentru analiza
statistica am folosit testul X2 cu un nivel de
semnificatie statisticd P<0.05.

Rezultate

a) Date generale

Am identificat in lotul nostru 62 de cazuri de
melanom extensiv in suprafatd (MES) (66.66%) si
31 de cazuri de melanom nodular (MN) (33.33%).
Regresia a fost identificatd in cazurile de MES in
39 de tumori (62.90%) dupa cum urmeaza: RS 13
cazuri (33.33%), PR 17 cazuri (43.58%) si RS-RP in
aceeasi tumord 9 cazuri (23.07%).

b) Expresia MMP

Expresin MMP in cazurile cu CNR versus AR.
MMP1 a fost supraexprimat in toate cazurile
cu AR, atat in MN cat si in MES. 84.16% din
cazurile cu regresie au prezentat pozitivitate
intensd (+++) pentru MMP1 in CNR, restul de
15.84% avand pozitivitate moderatd. Tendinta in

DermatoVenerol. (Buc.), 60: 133-145

regression (R) —in areas without regression (non-
regressed component of the melanoma with
regression — NRC) and in areas with regression
(regressed component of the melanoma with
regression — RC); in areas with regression (RC)
the stain was evaluated either in tumor cells still
present in areas of partial regression or in tumor
cells located in the immediate vicinity of the areas
of segmental regression. Type of regression was
establishing based on these criteria: segmentary
regression (SR) — complete regression of a
segment of a CM with concomitant preservation
of the tumor cells in other parts of tumor; partial
regression (PR) — disappearance of parts of the
tumor mass without complete replacement of the
tumor by inflammatory cells, melanophages and
fibrosis [7].

We compared the expression of each of the
immunohistochemical markers listed in Table 1
in NRC versus RC in the same tumor and in NRC
versus AR. For differences between NRC and RC
component we substracted the immunohisto-
chemical score for RC from that of NRC (i.e.: NRC
+++ and RC ++: NRC/RC = +1; NRC ++ and RC
+++: NRC/RC = -1).

The data were statistically analyzed with
Microsoft Office Excel 2007 and EPIINFO; for
statistical analyses we used X2 test with a level of
statistical significance P<0.05.

Results

a) General data

We identified in our lot of cases 62 superficial
spreading melanomas (SSM) (66.66%) and 31
nodular melanoma (NM) (33.33%). Regression
was identified in SSM cases in 39 tumors (62.90%)
as it follows: segmental regression (SR) 13 cases
(33.33%), partial regression (PR) 17 cases (43.58%)
and segmental and partial regression (SR-PR) in
the same tumor 9 cases (23.07%).

b) MMPs expression

MMPs expression in NRC component versus AR
cases.

MMP1 was over-expressed in all AR cases,
either NM or SSM. 84.16% of cases with
regression presented intense positivity (+++) for
MMP1 in NRC, the remaining 15.84% being
moderate positive. The tendency of reduced

137




DermatoVenerol. (Buc.), 60: 133-145

reducerea expresiei MMP1 in CNR versus AR
este semnificativ statisticd (P = 0.047) (Fig. A).
MMP11 a fost supraexprimat (+++) in toate
cazurile cu AR, In timp ce pozitivitatea intensa a
fost remarcatd In CNR in 74.35% din cazuri.
Supraexpresia MMP11 in AR versus CNR este de
asemenea semnificativ statistica (P = 0.029, Fig.
B). A fost o usoara tendintd de crestere a expresiei
MMP2, MMP3 in AR comparativ cu CNR dar
farda semnificatie statistici. MMP13 a fost
supra/exprimat in mai multe cazuri (94.87%) in
AR decat in cazurile cu regresie (87.17%) dar
diferentele nu au avut semnificatie statistica (P =
0.07, Fig. C).

Cazurile prezentand RS sau RS-RP ca tip de
regresie au prezentat o reducere semnificativa a
MMP1 comparativ cu melanoamele cu AR (P
RS/RA = 0.016; P RS-RP/AR = 0.003) sau cu
melanoamele cu RP ca tip de regresie (P RS/RP =
0.030; P RS-RP/RP =0.010) (Fig. D). Nu s-a
observat o asociere cu tipul de regresie penru
MMP2, MMP3, MMP11 si MMP13.

Expresia MMP in zonele regresate si nonregresate
din aceeasi tumord

Comparand expresia MMP1 in zonele
regresate si nonregresate din aceeasi tumora, am
identificat o usoard supraexpresie a MMP1. In
CNR in 30.76% din cazuri (MMP1 CNR vs CR
+1), In timp ce 69.24% din cazuri nu au ardatat
diferente in expresia MMP1. De asemenea,
supraexpresia MMP13 a fost consemnatd in
48.71% din cazuri (+1) in timp ce 51.29% din
cazuri au avut o expresie similard a MMP13 in
ambele componente. Pentru MMP2, MMP3 si
MMP11, majoritatea cazurilor cu regresie au
ardtat o supraexpresie pentru MMP in CNR
versus CR (supraexpresia MMP2 CNR/CR
58.97% - Fig. E, supraexpresia MMP3 CNR/CR
76.93% — Fig. F, supraexpresia MMP11 CNR/CR
58.97% - Fig. G).

Am cdutat de asemenea o asociere patternul
de expresie al MMP si un tip particular de
regresie. A fost o tendintd de asociere a
supraexpresiei MMP1 cu tipul partial de regresie
(supraexpresia MMP1 in CNR in RP 47.05% in
timp ce acelasi fenomen a fost prezent in 30.67%
din cazurile cu RS) dar diferentele nu au fost sem-
nificative statistic. MMP?2 a fost supraexprimat in
CNR a tumorii cu CR in cazurile cu RP(64.70%)
comparativ cu RS (23.07%) (Fig H, P = 0.023). Nu
a fost evidentiatda o diferentd semnificativ
statisticd cand am comparat expresia MMP3 si
MMP11 in CNR versus CR in diferite tipuri de
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expression of MMP1 in NRC versus AR cases is
statistically significant (P = 0.047) (Fig. A).
MMP11 was also over-expressed (+++) in all AR
cases, while intense positivity was noted in NRC
in 74.35% of cases. Overexpression of MMP11 in
AR versus NRC cases is also statistically
significant (P = 0.029, Fig. B). There was a slight
tendency of increased expression of MMP2,
MMP3 in AR than NRC but without statistical
significance. MMP13 was expressed in more
numerous cases (94.87%) in AR than cases with
regression (87.17%) but the differences were not
statistically significant (P = 0.07, Fig C).

Cases presenting SR or SR-PR type of
regression showed significantly reduced expres-
sion of MMP1 comparing with AR melanomas (P
SR/AR = 0.016; P SR-PR/AR = 0.003) or with
melanomas with PR type of regression (P SR/PR
= 0.030; P SR-PR/PR =0.010) (Fig. D). No as-
sociation with the type of regression was noted
for MMP2, MMP3, MMP11 and MMP13.

MMPS expression in regressed and non-regressed
areas in the same tumor

Comparing MMP1 expression in regressed
and non-regressed areas in the same tumor, we
identified mild over-expression of MMP1 in NRC
in 30.76% of cases (MMP1 NRC vs RC +1), while
69.24% of cases showed no difference in MMP1
expression. Also, MMP13 overexpression was
noted in 48.71% of the cases (+1) while 51.29% of
cases had similar expression of MMP13 in both
components. For MMP2, MMP3 and MMP11,
most of the cases with regression showed
overexpression of MMPs in NRC versus RC
(MMP2 overexpression NRC/RC 58.97% — Fig E,
MMP3 overexpression NRC/RC 76.93% — Fig E,
MMP11 overexpression NRC/RC 58.97% -
Fig G).

We looked also for an association between the
pattern of MMPs expression and a particular type
of regression. There was a tendency to associate
MMP1 over-expression with partial type of
regression (overexpression of MMP1 in NRC in
PR cases 47.05% while same phenomenon was
present in 30.67% of SR cases) but the differences
were not significant. MMP2 was over-expressed
in NRC part of the tumor than in RC in PR cases
(64.70%) than SR ones (23.07%) (Fig H, P = 0.023).
No significant differences occurred when
comparing MMP3 and MMPI11 expression in




regresie. Interesant este faptul ca MMP13 a fost
supraexprimat in CNR versus CR in toate
cazurile cu RS-RP in timp ce majoritatea cazurilor
cu RS (76.92%) si cele cu RP (58.82%) au avut o
expresie similard a MMP13 in ambele
componente (P RS/RS-RP = 0.0003; P RP/RS-RP
= 0.003. Fig. I).
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NRC vs RC in different types of regression.
Interestingly, MMP13 was over-expressed in
NRC vs RC in all SR-PR cases while most of the
SR cases (76.92%) and PR ones (58.82%) had
similar expression of MMP13 in both component
(P SR/SR-PR = 0.0003; P PR/SR-PR = 0.003.
Fig. I).

MMP11 expression in NRC
versus AR-55M

MMP13 expression in NRC
versus AR-55M
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Discutii

TEM este un proces functional progresiv care
apare in normal In timpul dezvoltdrii embrio-
nare; postpartum, are loc de asemenea, normal, in
repararea cicatriciald. In ambele situatii consta in
transformarea unei celule epiteliale intr-o celuld
mezenchimald cu doud caracteristici principale:
mobilitate si capacitate de a secreta componente
ale matricei extracelulare (MEC). Structural,
celulele epiteliale pierd jonctiunile intercelulare,
degradeaza membrana bazald si migreaza in
lamina proprie subiacentd; acest proces poate fi
urmdrit pe baza modificdrilor imunofenotipice
(pierderea citokeratinelor, e-cadherinei, lami-
ninei 1, zonula ocludens 1 etc si dobéandirea
vimentinei, actinei de muschi neted alpha,
fibronectinei, N-caderinei, beta-cateninei etc [25].
TEM este de asemenea implicatd in progresia
tumorald; capacitatea celulelor epiteliale neo-
plazice de a invada local si de a metastaza este
bazatd pe alterdrile TEM [26].

Am ales sd investigdm MMP atat ca puncte
nodale in TEM cat si ca biomolecule implicate in
reglarea de cai moleculare si procese celulare.

Matrix metalloproteinazele (MMP) sunt
endopeptidaze Ca si Zn cu functii biochimice
complexe, fiind implicate atdt in degradarea
proteinelor matricei extracelulare cat si in
modularea moleculelor bioactive; ele egaleaza
multiple cdi de semnalizare prin activarea
chemokinelor, degradarea receptorilor mem-
branari sau eliberarea moleculelor apoptotice [27-
29]. Alterarea functiilor MMP produce anomalii
tisulare la nivel matricial si fibrilar; Dereglarea
MMP este responsabild pentru o varietate de
procese patologice precum repararea cicatriciald,
boli cardiovasculare (ateroscleroza, anevrismul
aortic), boli degenerative cerebrale, ciroza, artrita,
boli periodontale [30-32]. In cancer, MMP
faciliteazd invazia si metastazarea prin inter-
medierea adeziunii celulare tumorale de struc-
turile matricei extracelulare, proteoliza matricei
extracelulare si ulterior migrarea celulelor
tumorale in ariile degradate [33]; de asemenea
contribuie la crearea unui mediu local capabil sa
furnizeze conditii propice pentru ca celulele
tumorale sd supravietuiascd in organul care
gdzduieste metastaza (“nisa metastaticd”) [34].
De asemenea, MMP se comportd ca mediatori
bioactivi si astfel regleaza proliferarea, apoptoza,
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Discussions

EMT is a progressive functional process that
normally occurs during embryologic deve-
lopment; postpartum, it also normally occurs
during wound healing. In both instances it
consists in transformation of an epithelial cell
into a mesenchymal cell with two main
characteristics: mobility and ability to secrete
extracellular matrix (ECM) components. Struc-
turally the epithelial cells losses intercellular
junctions, degrades the basement membrane and
migrates into subjacent lamina propria; this
process can be followed based on immuno-
phenotypic changes (loss of cytokeratins, e-
cadherin, laminin 1, zonula ocludens 1 etc and
acquiring of vimentin, alpha-smooth muscle
actin fibronectin, N-caderin, beta-catenin etc [25].
EMT is also involved in tumor progression;
neoplastic epithelial cells capacities to locally
invade and metastasis are based on alterations of
EMT [26].

We choose to investigated MMPs as both
nodal points in EMT and biomolecules involved
in regulating different pathways and cellular
processes.

Matrix metalloproteinases (MMPs) are Ca
and Zn endopeptidases with complex bio-
chemical functions, being involved both in
degrading extracellular matrix proteins and in
modulating bioactive molecules; they regulate
multiple signaling pathways by activating
chemokines, degrading membrane receptors or
releasing apoptotic molecules [27-29]. MMPs
functions alterations produce tissue anomalies on
matricial or fibrillar level; MMPs deregulation is
responsible for a variety of pathological processes
such as abnormal wound healing, cardiovascular
diseases (atherosclerosis, aortic aneurysm), brain
degenerative diseases, cirrhosis, arthritis, perio-
dontal diseases [30-32]. In cancer, MMPs facilitate
invasion and metastasis by intermediating tumor
cell adhesion to extracellular matrix structures,
proteolysis of extracellular matrix and sub-
sequent migration of tumor cells into the
degraded area [33]; also they contribute to the
creation of a local environment able to provide
suitable conditions for the tumor cells to survive
in the organ that host the metastasis (“metastatic
niche”) [34]. Also, MMPs act as bioactive me-
diators and thus regulate proliferation, apoptosis,




diferentierea, angiogeneza si rezistenta la pro-
cesele imune antitumorale [35-38].

Relatia MMP cu melanomul nu este integral
descifratd. In majoritatea cazurilor, expresia
MMP se coreleazd cu agresivitatea tumorald [39].
Expresia MMP1 in melanom a fost corelatd cu
capacitdtile metastatice si invazive [40,41] dar si
cu un raspuns favorabil la chimioterapie [42]; de
asemenea, nivelurile serice ridicate de MMP1 la
pacientii cu melanom se coreleazd cu progresia
rapidd a bolii [43]. Expresia MMP3 a fost corelatd
cu o supravietuire scdzuta la pacientii cu
melanom [44]. Expresia MMP13 este prezentd in
melanoamele invazive in timp ce tumorile
benigne melanocitare sunt negative [45]; de
asemenea, studiile in vitro au aratat interventia
MMP13 in progresia ciclului celular, jucand astfel
un rol in progresia melanomului [46]. MMP2 este
exprimat atat in melanom cat si in celulele
stromale fara a evidentia o legdturad cu un anumit
prognostic [47].

Studiul nostru a ardtat o diminuare globala a
expresiei MMP1 si MMP11 in CNR comparativ cu
corespondentul cu AR, astfel fiind probabil
favorizat un comportament agresiv mai scazut in
aceste cazuri. De asemenea, regresia In melanom
este corelatd cu diminuarea expresiei MMP2,
MMP3 si MMP11 in CNR decat in CR.

Anumite tipuri de regresie au asociat alterari
specifice in expresia MMP. Melanomul cu RS
(atat RS izolatd sau In conjunctie cu RP RS-RP) a
prezentat o expresie semnificativ mai scdzutd a
MMP1 comparativ cu melanoamele cu AR.

Melanomul cu PR ca tip de regresie a
supraexprimat MMP2 in CNR comparativ cu CR;
de asemenea, CNR a supraexprimat MMP13
comparativ cu CR In melanoamele cu RS-RP ca
tip de regresie.

Toate aceste date au ardtat cd expresia tuturor
acestor markeri este extrem de variabild. Tehnic,
am identificat un polimorfism semnificativ al
tumorii in ceea ce priveste expresia MMP; totusi,
este un subtip de melanom cu regresie ce arata un
pattern de expresie sugestiv pentru un prognostic
mai bun. De fapt, datele recente dintr-o serie
mare de pacienti sustin relevanta regresiei ca un
factor de prognostic favorabil independent, cel
putin in melanoamele din stadiile I-II AJCC [48].

Am studiat in prealabil regresia in melanom
pe baze morfologice si am concluzionat ca sunt
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differentiation, angiogenesis and resistance to the
antitumor immune processes [35-38].

MMPs relation with melanoma is not entirely
deciphered. In most cases, MMPs expression
correlates with tumor aggressivity [39]. MMP1
expression in melanoma was correlated with
invasive and metastatic capacities [40,41] but also
with favorable response to chemotherapy [42];
also, elevated serum levels of MMP1 in patients
with melanoma correlates with rapid disease
progression [43]. MMP3 expression was cor-
related with short survival in patients with
melanoma [44]. MMP13 expression is present in
invasive melanomas while benign melanocytic
tumors are negative [45]; also, in vitro studies
show intervention of MMP13 in cell cycle pro-
gression, thus playing a role in melanoma
progression [46]. MMP2 is expressed both in
melanoma and stromal cells without evidence
towards a link to a certain prognosis [47].

Our study showed an overall diminished
expression of MMP1 and MMPI11 in non-
regressed tumor comparing to AR counterpart,
thus maybe favoring a less aggressive biologic
behavior for those cases. Also, regression in
melanoma is correlated with diminished
expression of MMP2, MMP3 and MMP11 in
regressed component than in non-regressed one.

Certain type of regression associated specific
alterations in MMPs expression. Melanoma with
segmental regression (either isolated SR or in
conjunction with partial regression SR-PR)
presented significant less expression of MMP1
than melanoma AR.

Melanoma with PR type of regression over-
expressed MMP2 in NRC comparing with RC;
also, NRC over-expressed MMP13 comparing
with RC in melanomas with SR-PR type of
regression.

All these data show that there is highly vari-
ability in expression of all of these markers.
Technically, we identified significant poly-
morphism of tumor in respect of MMPs
expression; however, there is a subtype of
melanoma with regression showing a pattern of
expression suggestive of better prognosis. In fact,
recent data form a large series of patients support
the independent favorable prognostic relevance
of regression, at least in stage I-II AJCC
melanomas [48].
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diferite procese care implicd inflamatia si
distructia celulelor tumorale, regresia partiald si
segmentard pdrand cd apartin unui spectru de
alterare diferit, ultima avand un potential mai
favorabil prognostic [7]. Cazurile cu RS au
prezentat diminuarea expresiei MMP1 in CNR
comparativ cu cazurile cu AR (potential mai
putin agresiv); totusi, intrucat rolul MMP2 in
progresia melanomului este necunoscutd, nu
putem specula privind semnificatia acestor
rezultate.

De fapt, regresia (disparitia spontand a
celulelor tumorale si inlocuirea lor cu infiltrat
iflamator) ar putea reprezenta un factor de
prognostic favorabil. Totusi, asa cum am
mentionat anterior existd o lipsd de consens
privind semnificatia biologicd a regresiei in
melanom, unele opinii legand regresia de un
prognostic favorabil in timp ce altele, exact
opusul, de un prognostic nefavorabil. Datele
noastre aratd ca existd tipuri diferite de regresie;
de asemenea, am ardtat cd in melanomul cu
regresie existd diferite clone tumorale, in unele
cazuri regresia din tumord obtine un rdspuns
potential favorabil in masa tumorald non-
regresatd. Toate aceste rezultate sustin ipoteza ca
existd un tip specific de melanom in curs de
regresie cu o evolutie favorabild.

Concluzii

Am descris diferente de expresie a mai
multor biomolecule legate de TEM in ariile
regresate si in ariile non-regresate din melanomul
cu regresie (cu tendinta de reducere a expresiei
MMP1, MMP2, MMP3, MMP11, MMP13 in
zonele non-regresate ale melanomului cu regresie
cand sunt comparate cu melanoamele fara
regresie (CNR versus AR)); de asemenea, a existat
o tendintd spre diminuarea expresiei MMP1,
MMP2, MMP3, MMP11, MMP13 in ariile
regresate versus non-regresate (CR versus CNR).
De fapt, studiile noastre au demonstrat
imunofenotipuri diferite in ariile cu regresie si
fard regresie In melanom, ultimele fiind mai
similare cu melanomul fara regresie; astfel am
identificat regresia in melanom ca expresie a
heterogenitdtii intratumorale, unele forme de
regresie avand o semnificatie prognosticdi mai
favorabila.
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We previously studied regression in
melanoma on a morphologic basis and concluded
that there are various processes comprising
inflammation and tumor cells destruction, partial
and segmental regression seeming to belong to
different spectrum of alteration, the latter bearing
a more favorable potential [7]. SR cases present
diminished expression of MMP1 in NRC than AR
cases (potentially less aggressive); however, since
the role of MMP2 in melanoma progression is
unknown we cannot speculate about the
significance of these results.

In fact, regression (spontaneous disap-
pearance of tumor cells and replacement by
inflammatory infiltrate) should represent a good
prognostic factor. However, as we previously
stated there is a definite lack of consensus in
biologic significance of regression in melanoma,
some opinions relating regression to a favorable
prognosis while other, exactly the opposite, to an
unfavorable one. Our own data showed that
there are different types of regression; also, we
shown that in melanoma with regression there
are different clones of tumor, in some cases
regression within the tumor eliciting a potentially
favorable inflammatory response within non-
regressed tumor mass. All these findings support
the hypothesis that there is a specific type of
melanoma undergoing regression with favorable
evolution.

Conclusions

We described differences in expression of
several EMT-related biomolecules in regressed
areas and non-regressed areas of melanoma with
regression (with a tendency towards reduced
expression of MMP1, MMP2, MMP3, MMP11,
MMP13 in non-regressed areas of melanoma with
regression when compared with melanomas
without regression (NRC versus AR)); also, there
was a tendency towards and a reduced
expression of MMP1, MMP2, MMP3, MMP11,
MMP13 in regressed versus non-regressed areas
(RC vs NRC). In fact, our studies demonstrated
different immunophenotype in areas with
regression and without regression in melanoma,
the latter being more similar to melanoma
without regression; thus we identified regression
in melanoma as expression of intra-tumor




Datele noastre curente si stabilite anterior
despre diversitatea regresiei In melanom (ambele
sub aspect morfologic, al infiltratului imun
celular si al imunofenotipului celulelor tumo-
rale), coroborate cu opinia divergentd despre
semni-ficatia prognostica a regresiei indica faptul
cd exista o categorie identificabila de melanoame
cu regresie cu un prognostic mai favorabil si, mai
mult, predispusa la chimio si imunoterapia
specifica.
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heterogeneity, some forms of regression bearing
more favorable prognostic significance.

Our current and previously established data
about diversity of regression in melanoma (both
in morphologic appearance, immune cells
infiltration and tumor cells immunophenotype),
corroborated with the divergent opinion about
prognostic significance of regression indicate that
there is an identifiable category of melanomas
with regression with more favorable prognosis

and, moreover, prone to specific chemo and/or
immunotherapy.
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