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Background: Clinical outcome of high-risk melanoma patients is not reliably predicted from histopathological analyses of primary
tumours and is often adjusted during disease progression. Our study aimed at extending our previous findings in skin metastases
to evaluate the prognostic value of tyrosinase-related protein 1 (TYRP1) in lymph node metastases of stages III and IV melanoma
patients.

Methods: TYRP1 mRNA expression in 104 lymph node metastases was quantified by real-time PCR and normalised to S100
calcium-binding protein B (S100B) mRNA expression to correct for tumour load. TYRP1/S100B ratios were calculated and median
was used as cutoff value. TYRP1/S100B mRNA values were correlated to clinical follow-up and histopathological characteristics of
the primary lesion.

Results: A high TYRP1/S100B mRNA ratio significantly correlated with reduced disease-free (DFS) and overall survival (OS; Cox
regression analysis, P¼ 0.005 and 0.01, respectively), increased Breslow thickness (Spearman’s rho test, Po0.001) and the presence
of ulceration (Mann–Whitney test, P¼ 0.02) of the primaries. Moreover, high TYRP1/S100B was of better prognostic value (lower P-
value) for OS than Breslow thickness and ulceration. Finally, it was well conserved during disease progression with respect to high/
low TYRP1 groups.

Conclusion: High TYRP1/S100B mRNA expression in lymph node metastases from melanoma patients is associated with
unfavourable clinical outcome. Its evaluation in lymph node metastases may refine initial prognosis for metastatic patients, may
define prognosis for those with unknown or non-evaluable primary lesions and may allow different management of the two groups
of patients.
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Cutaneous melanoma is the less common (4%) and the deadliest
form of skin cancer; it causes the majority of deaths related
to skin cancer (75%), with an increasing incidence in the
last decades (Berwick et al, 2009). Early detection and
complete surgical excision of melanoma are the best
strategies to reduce mortality. However, about 15% of patients
diagnosed with primary melanoma develop distant metastases.
Treatment options for advanced melanoma are limited and
rarely curative with survival rates often below 15% (Miller and
Mihm, 2006). Importantly, although long-term survival for
patients with advanced melanoma is low, it is highly variable
(Balch et al, 2010). Many efforts are done to identify metastatic
melanoma patients with a longer life expectancy. Thus, it would
potentially be useful to classify melanoma that has already
metastasised into categories that more accurately predict patient
survival. Indeed, in the absence of effective therapy for the
late-stage melanoma, the early identification of patients of better
prognostic is critical.

The current melanoma AJCC staging system proposed clinical
and pathological prognostic factors to estimate the survival of
melanoma patients (Balch et al, 2009). However, a recent
multivariate analysis of prognostic factors among 2313 patients
with stage III melanoma demonstrated remarkable heterogeneity
of prognosis (Balch et al, 2010). Such results support the evaluation
of additional marker(s) in metastases of melanoma patients in
order to refine the initial prognosis and reclassify patients at the
time of melanoma progression. In this context, various groups
identified genes associated with survival (Mandruzzato et al, 2006)
or suggested the use of serum and tissue markers in order to
refine the prognosis of patients with high-risk melanoma, to
ensure adequate follow-up, and to predict the possible benefit from
a therapy. These markers, associated with a significant poorer
prognosis and a shorter survival, included high level of the
autophagosome marker LC3B (Lazova et al, 2012), elevated
cytoplasmic p27 levels (Chen et al, 2011), high p-proteasome
levels (Henry et al, 2010), both elevated S100B and MIA
(melanoma inhibitory activity; Dı́az-Lagares et al, 2011), high
vascular endothelial growth factor-C and its receptor VEGFR-3
(Mouawad et al, 2009), high percentage of protease inhibitor 9-
positive tumour cells (van Houdt et al, 2005), strong nuclear
ATF2 expression (Berger et al, 2003), high L-Dopa/L-Tyrosine
ratio and high Ki-67-labeling index (Stoitchkov et al, 2003).
However, most studies consist in small series requiring
additional evaluation in larger populations and thus, their results
have not been translated into a meaningful prognostic tool in
clinics up-to-now.

In our previous study combining microarray analysis and real-
time PCR in skin melanoma metastases, we found significant
correlation between tyrosinase-related protein 1 (TYRP1) expres-
sion and distant metastasis-free survival, overall survival (OS) and
Breslow thickness, suggesting that TYRP1 can be of a prognostic
value particularly useful when pathology parameters at the primary
lesion are lacking (about 20% of all cases of both unknown and
some ulcerated primaries; Journe et al, 2011).

In the current study, we extend our initial observations by
evaluating TYRP1 mRNA expression in 104 lymph node
metastases from melanoma patients by real-time PCR. As lymph
node biopsies may contain variable amounts of stroma and
tumour tissue, we related TYRP1 values to those of S100 calcium-
binding protein B (S100B) mRNA, a gene whose expression is
specific of melanocyte lineage, thus accounting for tumour
load. We calculated correlations between TYRP1/S100B mRNA
expression and disease-free survival (DFS), OS and conventional
histopathological parameters, such as Breslow thickness, ulceration
and lymph node involvement. Then, we compared the prognostic
value of TYRP1/S100B to those of Breslow thickness and
ulceration.

MATERIALS AND METHODS

Patients and tissue collection. Lymph node metastases were
collected from patients with stage III (n¼ 86) and IV (n¼ 18)
melanoma undergoing surgery as a part of the diagnostic work-up
or therapeutic strategy at Institut Jules Bordet (Brussels, Belgium)
from 1998 to 2009. Samples were collected randomly with no
inclusion or exclusion criteria. All were palpable lymph node
macrometastases confirmed by sonography and pathology exam-
ination. Immediately after surgery, specimens were snap-frozen in
liquid nitrogen and stored at � 80 1C until use. This study was
approved by the ethic committee of Institut Jules Bordet and
performed in accordance with the REMARK guidelines (Alonzo,
2005; McShane et al, 2005). The clinical characteristics of the
patients are outlined in Table 1.

RNA extraction. Frozen samples were homogenised using the
FastPrep-24 homogeniser system with lysing matrix D (MP
Biomedicals, Illkirch, France) in RLT buffer supplemented with
b-mercaptoethanol (RNeasy Mini Kit, Qiagen, Venlo, The Nether-
lands) at 4 1C, and then centrifuged with RNeasy spin column for
the separation of melanin from the total RNA. After washing steps,
RNA was collected in RNase-free water and subjected to DNase
treatment as described by the manufacturer. RNA concentration
was evaluated using a NanoDrop 1000 spectrophotometer
(Thermo Scientific, Wilmington, DE, USA). RNA quality was
assessed based on the RNA profile generated by a Bioanalyzer 2100
(Agilent Technologies, Santa Clara, CA, USA); all samples used in
this study had RNA integrity number values 46.

Real-time PCR. TYRP1, S100B and b-actin mRNA expression
were quantified by real-time PCR. cDNA was synthesised using a
standard reverse transcription method (qScript cDNA SuperMix,
Quanta Biosciences, Gaithersburg, MD, USA). Real-time PCR
reactions were performed using the SYBR Green PCR Master Mix
(Applied Biosystems, Foster City, CA, USA) and sequence-specific
primer sets designed from PrimerBank (http://pga.mgh.harvard.
edu/primerbank/) for TYRP1 (forward: 50-AGCCCTCAGTATCC
CCATGAT-30, reverse: 50-CCCGGACAAAGTGGTTCTTTT-30,
amplicon size: 214), for S100B (forward: 50-TGGCCCTCATCGAC
GTTTTC-30, reverse: 50-ATGTTCAAAGAACTCGTGGCA-30,
amplicon size: 248) and for b-actin (forward: 50-CATGTACGTT
GCTATCCAGGC-30, reverse: 50-CTCCTTAATGTCACGCACG
AT-30, amplicon size: 250; Life Technologies, Gent, Belgium).
The amplification was performed on a LightCycler 480 System
(Roche Diagnostics GmbH, Mannheim, Germany) using an initial
activation step (95 1C for 10 min) followed by 40 cycles of
amplification (95 1C for 15 s and 60 1C for 60 s). Melting curves
from 60 1C to 99 1C were assessed to evaluate PCR specificity.
A preliminary analysis demonstrated linear and similar ampli-
fication efficacies. Relative quantification was determined by
normalising the crossing threshold (CT) of TYRP1 and S100B
with the CT of b-actin (loading control) using the 2�DCT method.
Both relative mRNA expressions were then used to calculate
TYRP1/S100B ratio.

Statistical analysis. Statistical correlation between two variables
was assessed using Spearman’s rho test. Statistical significance
between two independent groups was examined using the Mann–
Whitney test. Disease-free survival and OS were estimated using
the Kaplan–Meier method. Univariate and multivariate analyses
were performed by Cox regression model to estimate hazard ratios
(HRs) and 95% confidence intervals. Significance of the positive
predictive value was determined by Fisher’s exact test. P-values
o0.05 were considered as statistically significant. All statistical
analyses were performed using SPSS 15.0 Inc. (Chicago, IL, USA).
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RESULTS

Characteristics of melanoma patients. The clinical and patholo-
gical characteristics of melanoma patients whose lymph node
metastases have been evaluated in this study are reported in
Table 1. Samples were obtained from patients diagnosed between
1981 and 2007. The majority of the melanomas were of superficial

spreading or nodular histological subtypes. Eighty-nine percent of
patients had primary melanoma with Breslow thickness 41 mm.
Data for ulceration were known for about half of the patients
(52%). Disease-free survival and OS ranged from 0.1 to 25.7 and
from 0.8 to 29.3 years with median of 1.2 and 5.1 years,
respectively. Of note, OS refers to disease-specific survival. Four
patients were lost for follow-up for OS. In all, 81% of patients were
deceased at the time of the study, 19% were still alive. About one-
third of patients were only treated by surgery, whereas other
received additional chemotherapy (DTIC, cisplatin, etc.), immu-
notherapy (interferon a-2b or vaccine) or both therapies (Table 1).
These treatments did not affect OS (Mann–Whitney test,
P40.270). No patient included in the present study has been
treated with the recent anti-CTLA4 antibodies or the BRAF
inhibitors.

Evaluation of TYRP1/S100B ratio in lymph node metastases. To
rule out any possible bias due to variations in tumour tissue
content of lymph node samples, we calculated the specific
melanocyte marker S100B/b-actin ratio and corrected the
TYRP1/b-actin value by calculating a TYRP1/S100B ratio
(Table 1). Of note, S100B/b-actin ranged from 0.001 to 8.815
(median¼ 0.226) confirming a high variation in tumour load
among lymph node samples. In addition, we checked that TYRP1/
b-actin did not correlate with S100B/b-actin (r¼ 0.050, P¼ 0.615,
Spearman’s rho test), suggesting no direct relationship between the
expression of both genes.

Correlation of TYRP1/S100B ratio with pathological features of
the primary lesion. TYRP1/S100B mRNA expression (as a
continuous variable) in lymph node metastases significantly
correlated with Breslow thickness (Po0.001) and ulceration
(P¼ 0.023) of the primary lesions of melanoma patients
(Table 2), demonstrated that TYRP1/S100B is not an independent
factor. However, it did not correlate with the number of positive
lymph nodes detected at the time of excision of the primary
(P¼ 0.504). Moreover, we also found significant correlations
between TYRP1/S100B ratio and both DFS (P¼ 0.017) and OS
(P¼ 0.008; Table 2). Of note, although TYRP1/b-actin showed
excellent correlation with TYRP1/S100B (r¼ 0.888, Po0.001,
Spearman’s rho test) and OS (r¼ � 279, P¼ 0.005), it did not
significantly correlate with DFS (P¼ 0.123), supporting the fact
that normalisation of TYRP1 with S100B improved significance. Of
note, S100B/b-actin did not correlate with neither DFS (P¼ 0.07,
Cox regression analysis) nor OS (P¼ 0.39).

Comparison of the prognostic values of TYRP1/S100B ratio,
Breslow thickness and ulceration. To find out the most relevant
cutoff point for TYRP1/S100B ratio, we divided the population into
two groups according to the median, the 25th and the 75th
percentiles. We found that the median cutoff point gave a lower
P-value than other cutoff points with a comparable HR for DFS
and OS (Cox regression analysis; Figure 1). Then, using the median
cutoff point, we defined a group with ‘low TYRP1’ and a group
with ‘high TYRP1’ and showed the corresponding Kaplan–Meier
curves in Figure 2 (top panel). High TYRP1 was significantly
associated with a shorter DFS and a shorter OS in univariate
analyses.

The prognostic power of TYRP1/S100B ratio was then
compared with those of Breslow and ulceration by considering a
median Breslow thickness of 2.3 mm and the presence/absence
of ulceration as cutoff points. Kaplan–Meier analyses and Cox
regressions showed that high Breslow thickness was significantly
correlated with a shorter DFS and a shorter OS (Figure 2,
medium panel). Similarly, ulceration of primaries was also
significantly associated with a shorter DFS and tended to be
significant with a shorter OS (P¼ 0.058) (Figure 2, bottom panel).
Altogether, comparing P-values and HRs for TYRP1, Breslow and

Table 1. Characteristics of lymph node metastasis samples and
melanoma patients

Median (range)
Number of
samples in
category

Frequency
(%)

Histology of primary 104

Unknown 14 13.5
Unclassable 10 9.6
SSM 46 44.2
NM 20 19.2
ALM 8 7.7
LMM 1 1.0
Mucosal 5 4.8

Gender 104

Male 47 45.2
Female 57 54.8

Age (years)a 52 (25–87) 104

15–39 26 25.0
40–64 49 47.1
X65 29 27.9

Survival data (years)

DFSb 1.2 (0.1–25.7) 104
OSc 5.1 (0.8–29.3) 100

Breslowd 2.2 (0.7–45.0) 94

r1.00 10 10.6
1.01–2.00 30 31.9
2.01–4.00 39 41.5
44.00 15 16.0

Ulceratione 54

Yes 33 61.1
No 21 38.9

Lymph node
involvementf

79

0 50 63.3
X1 29 36.7

Treatment 74 71.2

Chemotherapy 32 30.8
Immunotherapy 20 19.2
Chemo/immunotherapy 22 21.2

No treatment 30 28.8

TYRP1/S100Bg 8.7�10�3

(5.2� 10� 6–63.6)
104

Abbreviations: ALM¼ acral lentiginous melanoma; DFS¼disease-free survival; LMM¼
lentigo maligna melanoma; NM¼ nodular melanoma; OS¼ overall survival; Primary¼
primary lesion; S100B¼ S100 calcium-binding protein B; SSM¼ superficial spreading
melanoma; TYRP1¼ tyrosinase-related protein 1.
aAge at the diagnosis of primary (years).
bDFS (years): time between primary and the first (loco)-regional metastasis.
cOS (years): time between primary and patient death.
dBreslow is the thickness (mm) of primary tumours as determined by histopathological
examination.
eUlceration of primary.
fNumber of positive lymph node at primary.
gmRNA ratio, real-time PCR determination.
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ulceration, we found that all markers gave similar HRs but Breslow
thickness showed a lower P-value for DFS and TYRP1 demon-
strated a lower P-value for OS (Figure 3). These data suggest that
TYRP1 could be a more valuable marker to refine prognosis of
metastatic patients.

Moreover, high TYRP1, high Breslow and ulceration predicted,
respectively, 88% (P¼ 0.049, Fisher’s exact test), 94% (P¼ 0.003)
and 100% (P¼ 0.006) of first relapse before 5 years and 82%
(P¼ 0.003), 81% (P¼ 0.007) and 91% (P¼ 0.035) of mortality
before 10 years. Globally, TYRP1 evaluated in lymph node

metastases and Breslow/ulceration at the diagnosis showed similar
predictive performances, especially for OS.

Multivariate analyses of TYRP1, Breslow and ulceration (as
dichotomous variables) vs DFS and OS showed a significant
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Figure 1. Identification of a cutoff point for TYRP1/S100B ratio.
Population (n¼104) was classified with regard to ascending TYRP1/
S100B ratio that was divided into two groups according to the median,
the 25th percentile and the 75th percentile. P-values and hazard ratios
(HR) were calculated (Cox regression) for DFS and OS for each cutoff
point.

O
S

O
S

O
S

D
F

S
D

F
S

D
F

S

Time (years) Time (years)

P=0.005

HR=1.80

P=0.011

HR=1.87

P<0.001
HR=2.23

P=0.04
HR=1.63

P=0.004
HR=2.47

P=0.058
HR=1.89

High TYRP1 (n=52)
High TYRP1

(n=50)

Low TYRP1
(n=52)

Low TYRP1
(n=50)

High Breslow (n=47)

Low Breslow
(n=47)

High Breslow
(n=47)

Low Breslow
(n=45)

Ulceration (n=33)

No ulceration
(n=21)

No ulceration
(n=21)

TYRP1/S100B

Breslow

Ulceration

95% CI=1.20–2.72

95% CI=1.46–3.41 95% CI=1.02–2.60

95% CI=0.98–3.65

Ulceration
(n=33)

95% CI=1.33–4.57

95% CI=1.15–3.02

1.0

0.8

0.6

0.4

0.2

0.0

0 5 10 15 20 25 30

1.0

0.8

0.6

0.4

0.2

0.0

0 5 10 15 20 25 30

1.0

0.8

0.6

0.4

0.2

0.0

0 5 10 15 20 25 30

1.0

0.8

0.6

0.4

0.2

0.0

0 5 10 15 20 25 30

1.0

0.8

0.6

0.4

0.2

0.0

0 5 10 15 20 25 30

1.0

0.8

0.6

0.4

0.2

0.0

0 5 10 15 20 25 30

Figure 2. Survival curves for TYRP1/S100B ratio, Breslow and
ulceration. DFS and OS curves (Kaplan–Meier analysis) were
determined according to high/low TYRP1, high/low Breslow and yes/no
ulceration. Cox regressions were used to calculate P-values, hazard
ratios (HRs) and 95% confidence intervals (CIs). ‘þ ’ symbol indicates
patients alive at the time of analysis.

Table 2. Association of TYRP1 mRNA expression in lymph node
metastases with pathological parameters of primaries

TYRP1/S100B

DFSa

N 104
r �0.235
P 0.017

OSa

N 100
r �0.265
P 0.008

Breslowa

N 94
r 0.410
P o0.001

Lymph nodea,b

N 79
r 0.076
P 0.504

Ulceration (yes/no)c

N 54
P 0.023

Abbreviations: DFS¼disease-free survival; OS¼ overall survival; S100B¼S100 calcium-
binding protein B; TYRP1¼ tyrosinase-related protein 1
aCorrelation test (Spearman’s rho test).
bNumber of positive lymph nodes at primary.
cNon-parametric test (Mann–Whitney test).
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Figure 3. Comparison of the prognostic value of each of TYRP1/S100B
ratio, Breslow and ulceration. P-values and hazard ratios (HRs) were
calculated (Cox regression) for each prognostic markers and were
compared according to DFS and OS.
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correlation only between Breslow and DFS (P¼ 0.003). Neither
TYRP1, Breslow thickness nor ulceration was significant with
regard to OS. This is most probably due to the small number of
residual samples in this test (n¼ 53, 42 events for OS) lowering
significance. Indeed, univariate analysis of the same 53 samples did
not show any significance neither (data not shown).

Assessment of TYRP1/S100B ratio in thin melanoma. The
current study included the analyses of lymph node metastases from
10 patients with thin melanomas. As expected, we found that these
patients had significantly longer DFS (median: 4.6 years) and OS
(14.6 years) compared with patients with thick lesions (Breslow
41 mm, n¼ 84; median DFS: 1.1 and median OS: 4.6 years,
P¼ 0.011 and 0.009 for DFS and OS, respectively, Mann–Whitney
test). Moreover, the lymph node metastases of thin melanomas
have a significant lower TYRP1/S100B ratio as compared to thick
melanomas (n¼ 84; median 1.1� 10� 4 vs 260� 10� 4, Po0.001,
Mann–Whitney test), and belonged to the group of ‘low TYRP1’
(ratioocutoff) associated with a better prognosis. This finding
further supports the prognostic value of TYRP1/S100B and its
association with Breslow.

TYRP1/S100B ratio in two recurrent lymph node metastases of
the same patient. TYRP1/S100B was measured in two metastases
obtained at different points in time (median: 2.1 years, range: 0.1–
25.8) from each of 12 patients (Figure 4). We found that the
TYRP1/S100B ratio remained within the same group of poor or
good prognosis for 10 out of the 12 patients. Out of these 10
patients, 3 progressed from stage III to IV without any significant
impact on TYRP1/S100B ratios. This further supports that TYRP1/
S100B ratio has a prognostic value regardless of the time of
metastases occurrence and suggests a well-conserved ratio during
tumour progression.

DISCUSSION

Our current study aimed at evaluating the prognostic value of
TYRP1/S100B mRNA expression in lymph node metastases and to
compare its predictive performance to those of pathological
parameters from the primary melanoma (Breslow, lymph node
involvement, ulceration). We demonstrated that high TYRP1/

S100B ratio significantly correlates with shorter survival (DFS and
OS) as well as with high Breslow thickness and the presence
of ulceration in primary lesions. Moreover, it was well
conserved during melanoma progression according to high/low
TYRP1 groups. Our findings, linking TYRP1 and melanoma
progression, are in line with recent studies reporting that TYRP1
variants were associated with melanoma risk (Nan et al, 2009;
Chatzinasiou et al, 2011).

Importantly and unlike in skin metastases, tumour cells within
lymph nodes can be subcapsular, parenchymal or multifocal
(Dewar et al, 2004), so that corresponding snap-frozen tissue
samples are likely to contain various amounts of stroma. Of note,
the wide distribution range of S100B/b-actin values that we
observed among our samples confirms and underlines a high
variation in tumour load among lymph node metastases. Therefore
and to account for tumour load, we normalised TYRP1 transcript
against the one of S100B. Indeed, S100B is a gene whose expression
is specific of melanocyte lineage and glial cells. It has many cell
functions and is mainly involved in cytoskeleton integrity, cell cycle
regulation (Millward et al, 1998) and apoptosis through its
interaction with p53 (Markowitz et al, 2005). Importantly, serum
S100B provides a good indication of tumour burden, disease
progression as well as the response to chemotherapy in stage IV
melanoma patients (Hamberg et al, 2003), through a release
mechanism related to cell damage or cell death (Ghanem et al,
2001). More recently, it was reported that serial determination of
serum S100B in stage IIb–III melanoma patients is a strong
independent prognostic marker, even stronger compared with
stage and number of positive lymph nodes (Bouwhuis et al, 2011).
Our data confirmed the valuable use of S100B as an indicator of
tumour load (Kruijff and Hoekstra, 2012).

In our study, univariate analyses demonstrated that TYRP1/
S100B ratio (P¼ 0.01), Breslow thickness (P¼ 0.04) and ulceration
(P¼ 0.06) were predictive of OS with comparable HRs (range
1.6–1.9). Unfortunately, multivariate analyses were limited by
the relatively small sample size of patients with available
information for all of TYRP1/S100B, Breslow and ulceration
(n¼ 42). Our data are partly in accordance with a recent
multivariate analysis of prognostic factors showing that the
number of tumour-containing nodes, primary ulceration and
patient age, but not Breslow thickness, independently predicted
survival (Po0.01) in a population of 268 stage III melanoma
patients with nodal macrometastases (Balch et al, 2010). Of note,
our population contained 18% of stage IV melanoma patients,
which may impact on our observations.

It is unclear how TYRP1 expression alters cell behaviour.
TYRP1 is involved in maintenance of melanosome structure and
may affect melanocyte proliferation and death (Sarangarajan and
Boissy, 2001). However, the link between TYRP1 and patient
survival is not known yet. Actually, TYRP1 could affect melanoma
progression by stabilising tyrosinase (Kobayashi et al, 1998) and
protecting melanocyte against toxic melanin intermediates pro-
duced by tyrosinase (Rad et al, 2004). In this context, an in vitro
study from our group is on going to better understand the impact
of TYRP1 on melanoma cell proliferation, migration and invasion
(Mogha et al, 2011). The expression of TYRP1 is classically
regulated by the microphthalmia-associated transcription factor,
which is the master transcription factor involved in cell
differentiation/melanogenesis, proliferation and apoptosis (Fang
et al, 2002). However, additional regulatory processes could
implicate microRNA. In particular, miR-155 (Li et al, 2012) and
miR-137 (Dong et al, 2012) have been recently identified as
downregulators of TYRP1 and microphthalmia-associated tran-
scription factor, respectively, opening new perspectives for
prognostic marker discovery. TYRP1 is also a melanocyte
differentiation antigen that is important for both autoimmune
destruction of melanocytes resulting in depigmentation or vitiligo,
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and anti-melanoma immune response. In this context, Liu et al
(2009) reported that immunisation with a lentivector stimulated
potent CD8 T cell responses against melanoma self-antigen TYRP1
and generated anti-tumour immunity in mice. In addition, active
mouse immunisation against TYRP1-induced melanoma rejection
and higher survival (Takechi et al, 1996). More recently, a new
fully human anti-TYRP1 monoclonal antibody (20D7) has been
developed, which recognises native TYRP1 in melanoma cells and
significantly suppresses the growth of human melanoma xenografts
in nude mice (Patel et al, 2007). These data allowed the activation
of a phase I clinical trial that is still open using the 20D7 antibody
(recently called flanvotumab, IMC-20D7S; http://clinicaltrials.gov/
ct2/show/NCT01137006).

About 3–5% of patients with thin melanoma (r1.0 mm)
develop distant metastases (Kalady et al, 2003). Additional
prognostic markers could be valuable to enable more accurate
stratification of such patients with regard to survival, clinical
management and follow-up regimens (Murali et al, 2012). Our
data showed that 10 patients with thin primary melanoma had low
TYRP1/S100B mRNA expression in lymph node metastasis, which
is consistent with a better prognosis, and that these patients have
effectively a longer survival, as expected with a low Breslow. These
observations suggest that TYRP1 marker could be also of value for
patients with thin melanomas, confirming a better prognosis.

In addition, by examining 12 patients with two lymph node
metastases occurring at different dates, 10 remained within the
same group of high or low TYRP1/S100B. First, this supports the
correlations found with DFS and OS, as all samples have been
collected randomly regardless of the time of their occurrence.
Second, it indicates that such ratio can be used not only as a
valuable prognostic marker but also as a potential target for
therapy specially that TYRP1 expression is conserved during
disease progression.

In conclusion, our present study, performed in melanoma
lymph node metastases, extends and confirms our previous
findings in skin metastases as to a significant association between
TYRP1/S100B mRNA ratio and patient survival. Its measurement
in lymph node metastases of stages III and IV melanoma patients
may have important clinical implications to refine initial prognosis,
to establish prognosis for those with unknown or non-evaluable
primaries, and possibly to impact the management of high-risk
patients with TYRP1-positive lymph nodes.
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