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Abstract Pmell7/gp100-encoded tumor-associated ankey words Melanoma: Pmell7/gpl0OCG Immunotherapy
gens are recognized by cytotoxic T lymphocytes in mel&henotyping Expression analysis

noma patients and may represent attractive target antigens

for immuno- and gene-therapeutic strategies. An important

prerequisite for identifcation and monitoring of melanoma
pateints that could potentially benefit from Pmell7/gplOQntroduction

based immuno- and gene-therapies is the detailed knowl-

edge of Pmell7/gpl00 expression in vivo. Immunophentiz melanoma patients, cytolytic T cells (CTL) are able to
typing is considerably hampered by the different inmunomediate an immune response to autologous tumor cells
eactivities of Pmel17/gpl00-reactive antibodies. Thereforeither spontaneously or with an appropriate immunostimu-
we analyzed an extended series of different primary normatory manipulation. Anti-melanoma CTL have been de-
and malignant human tumor specimens for Pmel17/gpl@i0ed from tumor-infiltrating lymphocyte populations cul-
expression at the mRNA level. Transcripts were detectaliged from melanoma metastases and lymphocytes of drain-
in all malignant melanoma tissue specimens representing lymph nodes (reviewed in [9]), generated from periph-
all stages of tumor progression, with significant levels evesral blood of melanoma patients [30, 33, 36], and induced
in early and amelanotic melanoma lesions. In contrastom peripheral blood of normal patients [5, 11, 39]. In
normal melanocytes exhibited significantly less Pmell@tdition to lysing tumor cells directly, CTL may secrete
gpl00 mRNA in vivo, as determined by comparative in sitlymphokines, such as tumor necrosis factor and interferon
hybridization. Tissue specimens from the retina and sup-that may also contribute to the overall antitumor effect
stantia nigra also contained Pmel17/gpl00 mRNA, where@eviewed in [28]).

other normal and malignant human tissues were negative.Autologous tumor cells are recognized by CTL via cell-
As determined by comparative in situ hybridisation ansurface expression of tumor-associated antigens consisting
HMB-45 immunostaining, even tumor tissue lackingf short peptides, usually 9-10 residues long, presented at
Pmell7/gplO0 immunoreactivity contained Pmell7/gplQBe cell surface in the context of class | MHC molecules.
transcripts. Our results indicate a melanocytic-cell-lineagEnhanced expression of tumor-associated antigens may
restricted expression of Pmel17/gpl00 with significant tramcrease immunogenicity of tumor cells, while elimination
script levels in all stages of melanoma progression, includf genes coding for these antigens may lead to antigen-loss
ing early and amelanotic melanoma lesions, and a signifariants possessing diminished or absent immunogenicity
icantly differential expression between melanoma cells ag@viewed in [8]). Several genes encoding different poten-
normal melanocytes in vivo. Owing to its higher sensitivitytially immunogenic melanoma-associated antigens (MAA)
phenotyping of individual tumor specimens by mRN/ave been described thus far. These include antigens
expression analysis seems to be more valuable than phesteoded by the MAGE, BAGE, and GAGE gene families,
typing by immunostaining. which are expressed in human tumors of various histologi-
cal types but are not expressed in normal tissue, with the
exception of testis [6, 18, 37, 38]. A second group com-
prises differentiation antigens encoded by tyrosinase,
Melan-A/MART-1, TRP-1 and TRP-2 which are restricted

Ei,N;kWa%ngrfPﬁ)_ . Iff-__ngner-tTi S_ChU\llteWOml%f' M. GS%S“ o in their expression to the melanocytic cell lineage [10, 15,
INIK un OlIKIINIK TUr Dermatologie, venerologie un ergologie, . _ s
Universitasklinikum Essen, Hufelandstrasse 55, D-45122 Essen, 23, 42, 43, 44]'.A third group may represent tumor SpeCIfIC
Germany mutated proteins encoded bf-catenin, MUM-1, and

Fax: +49 201 723 5935 CDK4 [16, 32, 43] and a fourth group may contain
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melanoma antigens encoded by ubiquitously expresg@imary malignant human melanoma tissue specimens

genes such as p15 [31]. representing all stages of melanoma tumor progression
Recently, Pmell7 and its highly homologous splicend compared it to that observed in normal cultured and

variant gpl00 have been identified to encode sevetaicultured melanocytic cells and in a variety of normal and

epitopes recognized by melanoma-specific CTL [3, 4, 1lihalignant primary human tissue specimens of different

22, 24]. Pmell7/gp100-encoded epitopes seem to represeigin.

attractive target antigens for the development of immu-

notherapeutic strategies for several reasons. First, adoptive

transfer of Pmell7/gp100-reactive CTL lines resulted i

significant tumor regression when infused into autologoMaterials and methods

patients in combination with interleukin-2 (IL-2) [22, 24].

Second, Pmel17/gp100-encoded epitopes may represksfue specimen collection

shared tumor antigens recognized by CTL derived fro . : . _

. . . uman tissue samples were obtained from freshly excised surgical
different me!anoma patients [17, 2_4]- Third, Pmel17/gp10Qpsecimens or during pathological dissection (substantia nigra, fetal
encoded epitopes are presented in the context of HLA-Ai#ain). A representative portion of each tissue sample was removed
which is present in 49% of Caucasian individuals [4, 17, 2f29m the center of the lesion, fixed in 10% buffered formalin (pH 7.0),

24]. Fourth, mice immunized with recombinant Pmell d embedded in paraffin wax for histological examination. The rest of
' ’ specimen was immediately frozen in liquid nitrogen and subjected

.- - t
gp100 cDNA-contammg adenoviral vectors were pmteclt%FRNA extraction and in situ hybridisation analysis. Histopathological
from subsequent murine melanoma challenge [46]. Fiftfagnosis and classification of all tissue specimens were performed
intradermal vaccination of HLA-A2 melanoma patients independently by two of the authors. The specimens included 52
with Pmel17/gp100-derived peptides led to objective tum@fimary and metastatic cutaneous malignant melanoma tissue speci-

. . : P - ns representing all stages of tumor progression, 2 uveal melanoma
regression when administered in combination with syste ecimens, 15 junctional nevocellular nevus tissue samples, 8 dermal

granulocyte/macrophage-colony-stimulating factor [20]. nevocellular nevus tissue samples, 5 normal skin specimens (obtained

The value of MAA as targets in immuno- and genefrom patients undergoing plastic skin surgery), and a variety of normal
therapeutic strategies not only depends on the immunogé’md malignant human tissue samples of different origin. The tissue
city of MHC-presented peptide sequences but also on thefPles analyzed are listed in Table |.
expression pattern in vivo. Tumor-cell-specific expression
with considerable amounts of MAA in each tumor cell
highly conserved expression in all stages of tumor progre
sion, even in early melanoma lesions, and differentighiman melanoma cell lines HT-144 (established from non-pigmented
expression between melanoma cells and their normal courelanoma, metastasis to subcutaneous tissue), SK-Mel-2 (pigmented
terparts are also important determinants. By using diﬁeréﬁg:gggmgi Tv??;t%stjtsaitr?efjki?r)é ;“?thA'\T/'g'(':Zfz Fg%iggﬁlgtEerg?”gﬂzm
Pmell?/gplOO-reactlve MAD, |mmu_n0h|§tochemlstry fch ltured as monolayers in McCoy’s 5a medium plus fetal calf serum
analysis of Pmell7/gp100 expression in vivo revealgfics) and antibiotics and in Eagle’s minimal essential medium plus
significantly differing results [19, 40] including false pos+CS and antibiotics respectively. Melanoma cell lines WM35 (primary
itive results in epithelial tissues and tumors [7, 26Jnelanoma, radial growth phase) and WM115 (primary melanoma,
Furthermore, immunoreactivity to Pmel17/gp100 is depegﬁ;rtlcal_growth phase) were kindly provided by Dr. Meenhard Herlyn

. RN . e Wistar Institute, Philadelphia, Pa.) and cultured as monolayers in

dent on posttranslational modifications that are not requirgf:pg 153/ eibovitz's L-15 medium plus FCS and insulin. Normal
for MAA presentation by MHC [2, 21], and the inhomo-human epidermal melanocytes (NHEM) were obtained from Promo-
geneous distribution of HMB-45 immunoreactivity in indi-Cell (Heidelberg, Germany) and cultured in melanocyte growth med-
vidual tissue samples suggested that Pmel17/gp100 rep8t
sents a minor favorable MAA for immunotherapeutic
strategies as compared with other MAA exhibiting a more _ _
homogeneous distribution [12]. Thus, immunoreactivit§"\A Preparation and Northern blot analysis
may not necessarily reflect the expression of Pmellfia cellular RNA was prepared from tissue specimens by guanidi-
gpl00 and Pmell7/gp100-encoded MAA in vivo and @um thiocyanate extraction and cesium chloride centrifugation [13].
detailed expression analysis at the mRNA level may giv&@mples comprising 15g total cellular RNAwere size-fractionated on

significant additional information to immunohistochemicg}* agarose, 2 M formaldehyde gels and transferred to nylon mem-
studies. ranes by vacuum blotting. Membranes were UV-cross-linked (Strata-

o . . linker, Stratagene, Heidelberg, Germany) and prehybridized in the
The presence of significant transcript levels in melan@gresence of 4SSPE (XSSPE is 180 mM NaCl, 8 mM NaiRQs,

ma cell lines and epidermal melanocytes in vitro [1-3, 25, mM EDTA), 1% sodium dodecyl sulfate (SDS)xBbenhardts

41] has led to the consideration that Pmel17/gp100 me"?ution, 500 pg/ml denatured salmon DNA, and 50% deionized

: : I : : ; rmamide. RNA was hybridized to random-primed-$2P]dATP-
represent a tissue differentiation antigen with high exprese icq cona probes at{rz:; any residual proﬁe Wa;[fer]noved by

sion levels in melanoma cells and also in normal melan@gh-stringency washing, finally twice for 60 min in 6BSC, 0.1%
cytes. However, the expression pattern of Pmel17/gp160s at 65°C for Pmel17/gp100 and 6€ for B-actin, and filters were
transcript levels in normal and malignant human tissues snbjected to autoradiography as described [41].

; ; ; For hybridization, a full-length 2.1-kb Pmel17 cDNA fragment was
vivo has not been thoroughly investigated thus far. In tm%e , previously cloned by immunoscreening a SK-MEL-28 cDNA

present study, we have analyzed Fhe expression patternPhry with mouse monaoclonal antibody HMB-45 [41]. Control
Pmel17/gp100 at the mRNA level in an extended series igfridization for RNA integrity and RNA loading was performed

ultured cell lines
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Table 1 Pmell7/gp100 mRNA expression in tissue samples and cell lines

Normal tissue/cell lines No. of Tumor tissue or cell line No. of
positive/total positive/total
samples samples
Melanocytes (in vitro) 5/5 Melanoma cell lines 5/5
Melanocytes ++a Junctional nevocellular nevus 15/15
(tumor-surrounding) tissue samples
Melanocytes (in vivo) () Dermal nevocellular nevus 0/8
tissue samples
Melanoma tissue samples 52/52
(inc. amelanotic samples)

Skin (+y/5 Squamous cell carcinoma, skin 0/16
Merkel cell carcinoma 0/1

Retina 1/1 Uveal melanoma 2/2

Kidney 0/3 Renal cell carcinoma 0/33

Lung 0/1 Small cell lung cancer 0/4

Non small cell lung cancer 0/12

Bronchus 0/1 Bronchial carcinoid 0/1

Colon 0/3 Colon adenocarcinoma 0/15

Adenomatous colorectal polyp or7

Stomach 0/2 Gastric adenocarcinoma 0/15

Liver 0/2 Liver cancer 0/6

Breast 0/2 Breast cancer 0/22

Thyroid 0/1 Medullary thyroid carcinoma 0/3

Adrenals 0/1 Pheochromocytoma 0/1

Lymph node 0/3 Non-Hodgkin's lymphoma 0/5

Fetal brain 0/1 Neuroblastoma 0/1

Substantia nigra 1/1

a Determined by in situ hybridization
b Low level

with the 3.6-kb Hindlll fragment of human -actin sequences
(pAHac69) [29]. Results

_ o Pmell17/gp100 mRNA expression in primary human tissue
In situ hybridization specimens

In situ hybridization was performed as described [41]. Briefly; [ .
355]dATP-labeled single-stranded antisense and sense cDNA proR#Bel17/gpl00 mRNA could be detected in all of 52

were obtained by reverse transcription of sense and antisense cRiN#mary cutaneous malignant melanoma specimens includ-
transcripts generated by in vitro transcription of the full-length 2.1- g amelanotic variants and metastatic tumor samples, in

(F;g]li?.l)l.7 cDNA subcloned in pBluescript Il SKStratagene, La Jolla, both of the 2 uveal melanoma specimens, and in all of 15

Cryosections of 8um were incubated with the respectivés- junctional neVoce”!J'ar nevus tissue Samplgs. Primary
labeled cDNA probe (1.810* cpmfl) at 52°C for 12 h. Residual human tumor specimens derived from a variety of non-
radioactive probe was removed by high-stringency washing (SOfgelanocytic tissues did not express Pmell17gp100 tran-

deionized formamide, 300 mM NaCl, 10 mM TRIS/CIl, 10 mM. ., :
NaPQ, 5 mM EDTA, and 10 mM dithiothreitol) at 52, After scripts at a detectable level (Fig. 1, Table 1). Normal

graded dehydration, slides were covered with LM-1 autoradiograpti¢iman tissue specimens known to contain melanocytic
emulsion (Amersham, Braunschweig, Germany) and exposed for @@lls, such as normal skin, retina, and substantia nigra,

days. exhibited Pmell7gp100 transcripts at low levels, whereas
other normal human tissue specimens lacked detectable
Pmell7/gp100 expression at the mRNA level (Fig. 1,
Table 1). These results indicate a melanocytic-cell-lin-

Immunohistochemistry was performed with mAb HMB-45 (DAKO.eage-restricted expression of Pmel 17/gp100.
Hamburg, Germany) and visualized by alkaline phosphatase/anti-alka-
line phosphatase staining as described [41].

Immunohistochemistry

Pmell17/gp100 mRNA expression in different stages of
melanoma progression

The panel of melanoma samples analyzed included mela-
noma in situ and radial-growth-phase melanoma, represent-
ing early stages of tumor progression, as well as vertical-

growth-phase and metastatic melanoma, representing ad-
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12 34567 8910111213 Pmell17/gp100 immunoreactivity and transcript expression
pattern in situ

We have analyzed the expression pattern of Pmell17/gp100

285 —| AR ; Ik
¥ in individual tumor specimens at the cellular level by in situ
hybridization and compared it with HMB-45 immunoreac-
tivity. A small subgroup including primary and metastatic

88 —§ melanoma lesions showed an inhomogeneous distribution

with tissue areas or single cells containing very high
transcript levels (Fig. 2a). Despite this inhomogeneous
distribution, almost all of the metastatic and primary
melanoma cells exhibited Pmell17/gp100 transcripts at a
- e - ® o detectable level (Fig. 2b). Most of the primary melanoma
tissue specimens, however, exhibited a homogeneous dis-
a tribution of Pmel17/gp100 transcripts at the cellular level
even in tissue areas obviously lacking HMB-45 immuno-
reactivity (Fig. 2c, d). Furthermore, even metastatic mela-
noma specimens completely lacking HMB-45 immuno-
285 — reactivity contained significant amounts of Pmell17/gp100
mMRNA, as determined by Northern blot analysis (Table 1).
These results indicate a differential detection pattern of
188 — Pmell17/gp100 expression by means of immunohistochem-
istry and in situ hybridization/Northern blot analysis.

14 15 16 17 18 19 20 21 22 23 24 25 26

ae .. . e W L - Pmell7/gp100 mRNA expression in normal and tumor-
b ' surrounding melanocytes in vivo

Fig. 1a, b Northern blot analysis. RNA of paired primary normal andCultured normal human epidermal melanocytes (NHEM)
malignant human tissue specimebtpper paneRNA was hybridized express Pmell17/gp100 transcripts at levels comparable to
with a Pmel17 cDNA probe as specified in Materials and methods. Th§gse observed in melanoma tissue specimens and cell lines

migration positions of 18S and 28S rRNA are indicatedwer panel . .
control of RNA loading and RNA integrity by rehybridization with (Fig. 1, Table 1). However, Northern blot analysis revealed

B-actin CDNA probea Lanes 1 breast; 2 breast cancer; 3 malignan®nly low levels of Pmel17/gp100 mRNA in normal skin
melanoma; 4 dermal nevocellular nevus; 5 normal skin; 6 cultur¢fFig. 1, Table 1). This apparent difference may be due either

melanocytes; 7 kidney; 8 renal cell carcinoma, clear cell type; 9 rengl the dilution of the mRNA signal by other cell types

cell carcinoma, chromophilic cell type; 10 lymph node; 11 nodul : : : :
non-Hodgkin lymphoma; 12 bronchus; 13 bronchial carcindid: Present in normal skin and/or to low expression levels in

Lanes 14 colon; 15 colon adenocarcinoma; 16 stomach; 17 gastf@fmal human epidermal melanocytes in vivo. To address
adenocarcinoma; 18 lung; 19 small-cell lung cancer; 20 non-small-c#iis question, we analyzed Pmell7/gp100 expression of

lung cancer; 21 retina; 22 neuroblastoma; 23 thyroid; 24 medullafpormal melanocytes with that of malignant melanoma
thyroid carcinoma; 25 adrenals; 26 pheochromocytoma cells by comparative in situ hybridization. Figure 3a dem-
onstrates the result for Pmel17/gp100 in situ hybridization
of normal skin treated absolutely identically to the malig-
nant melanoma shown in Fig. 2c. Only sporadic Pmell7/

vanced stages of tumor progression. Pmel17/gp100 tr&R100 transcript signals were detected in normal epidermal
scripts were detected in all stages of tumor progression witiglanocytes in vivo and, if present, signal intensities were
significant expression levels in melanoma in situ and wigiignificantly less than those obtained in malignant melano-
high expression levels in the radial and vertical growtfa cells (Fig. 2c). A completely different situation could be
phases as well as in metastatic melanoma (Fig. 1, Tablea@hserved in melanoma-surrounding melanocytes. As de-
Cultured human melanoma cell lines established frofonstrated by Pmel17/gp100 in situ hybridization, mela-
different stages of melanoma progression also contdl@ma-surrounding melanocytes contained Pmell7/gp100
significant amounts of Pmel17/gp100 mRNA. Cell line§Y'RNA at levels significantly higher than those observed
WM35 and WM115, established from radial- and verticai normal melanocytes in vivo (Fig. 3b, Table 1).
growth-phase melanoma respectively, as well as the mela-

notic SK-Mel2 and SK-Mel28, and the amelanotic HT144

cell lines, derived from metastatic melanoma, expressed

Pmell7/gp100 transcripts at high levels (Table 1).



243

Fig. 2a In situ hybridization of a
metastatic melanoma tissue sam-
ple representing a subgroup with
inhomogeneous Pmel17/gp100
expression. Note single cells
containing very high transcript
levels.b Close-up of the same
tissue section as in, note auto-
radiographic grains overlying al-
most all melanoma cells.

¢, d Comparative in situ hybrid-
ization ) and HMB-45 immu-
nohistochemistryd). ¢ In situ
hybridization of a tissue sample
representing the majority of mel-
anoma lesions. Note strong ex-
pression in melanoma cells.

d Comparative HMB-45 immu-
noreactivity on a serial cryostat
section. Note strong expression of
Pmell17/gp100 transcripts even in
tissue areas lacking detectable
HMB-45 immunostaining.
ax260,bx1050,c, dx520
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Fig. 3a Comparative in situ hy-

bridization. Primary tissue speci- :

men of normal skin that was o b : R
treated absolutely identically to | A IS R i
the malignant melanoma demon-_
strated in Fig. 2c. Note only
sporadically weak autoradio-
graphic signal overlying normal
melanocytes at levels signifi-
cantly below those obtained in
malignant melanoma cells.

b Tumor-surrounding normal
epidermal melanocytes exhibiting
significant Pmel17/gp100 tran-
script level. Note autoradio-
graphic signal decreasing from
right to left with increasing dis- “i _
tance to the adjacent melanoma |
lesion.ax680,bx510 %,‘

tional modifications [2]; this is supported by the observa-

tion of abrogation of HMB-45 immunoreactivity in tissue

sections pretreated with neuraminidase [21]. Third, Pmel17/
100-reactive antibodies may give false positive immu-

Discussion

Recently we and others have identified Pmel17/gp100

representing the antigen recognized by melanoma-reactiyei-ining results in breast and other epithelial tissues and
monoclonal antibodies (mAb) HMB-45, HMB-50, an LMors [7g 26]. P

NKI-beteb [2, 41]. These antibodies are valuable diagnostic |, {he present study, we have analyzed the expression of

markers of malign_a_nt melanom_a but, becauge of thﬁi{e MAA-encoding gene Pmell7 at the mRNA level in a
heterogeneous staining pattern in melanoma tissue sp

94fiety of primary human tissue specimens of different
mens, Pmell7/gpl00 has been suggested to represegfidn’ (rig. |, Table I). The detection of Pmel17/gp100

minor favorable antigenic target for tumor vaccination &g, nseripts in all primary malignant melanoma specimens,
compared to other MAA exhibiting a more homogeneoys jnctional nevocellular nevus tissue samples, and in
distribution, for example tyrosinase [12]. However, ther,

. < . Subsets of normal epidermal melanocytes, but not in
are several reasons why immunoreactivity obtained by Us,qr and normal tissue specimens derived from a variety
of these antibodies may not necessarily reflect the exprgs-,

X A . onmelanocytic tissues, strongly implies a melanocytic-
sion pattern of Pmell17/gp100 in vivo. First, the Cu"entlgell-lineage-restricted expression of Pmell7/gpl00.

available Pmel17/gp100-reactive mAb exhibit significantly \ thermore. Pmel17/ ; ;
) . o , gpl00 transcripts were detected in
different immunoreactivity [19, 40]. Second, Pmell?/gplgigsue specimens as well as in cell lines established from all

protein is highly glycosylated and the immunoreactivity ges of tumor progression [14], with significant expres-
these mAb has been suggested to depend on posttrar@t@ﬁ levels in melanoma in situ and with high expression
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levels in the radial and vertical growth phases as well asamoma-surrounding, so-called activated, epidermal melano-
metastatic melanoma. Even amelanotic tissue specimens;ydes [34]. Thus, it seems reasonable to assume that the
well as amelanotic melanoma cell lines, expressed Pmelbitjh Pmell17/gp100 transcript levels in cultured NHEM and
gpl00 transcripts at high levels. Taken together, theise melanoma-surrounding normal epidermal melanocytes
results indicate that the expression of Pmell7/gp100 nsy be induced by growth factors substituted in vitro or by
highly conserved in all stages of melanoma progressitite presence of growth factors that have been implicated in
with the presence of significant transcript levels even imelanoma growth and progression in vivo (i.e. insulin-like
early and amelanotic melanoma lesions. growth factor 1 and EGF) (reviewed in [27]).

Our results also imply that immunoreactivity may not In view of the low levels of Pmel17/gp100 transcripts in
necessarily represent Pmel17/gp100 expression in indivitsrmal melanocytes and the strong and highly conserved
ual tumor specimens. By comparative in situ hybridizatioexpression in all stages of melanoma tumor progression, it
and immunohistochemistry, a differential expression pattemtempting to speculate that Pmel17/gp100 may potentially
of Pmell7/gp100 was observed at the cellular level rehave as a tumor-specific antigen in vivo. The inflamma-
individual tumor specimens. This is most probably due tory conditions at the tumor site, with the presence of
the higher sensitivity of techniques for detecting Pmell@ytokines and costimulatory molecules in combination
gpl100 expression at the mMRNA level. Thus, most primawith a highly increased Pmel17/gp100 expression in mel-
melanoma tissue specimens exhibited a homogeneous dismma cells, may help to overcome autoimmune tolerance
tribution of Pmel17/gp100 transcripts at the cellular levéd Pmell7/gp100. And, indeed, the expression pattern of
even in tissue areas obviously lacking immunoreactivitPmel17/gp100 conforms well to the pattern of immune
Even individual melanoma specimens completely lackingsponses clinically observed against malignant melanoma
immunoreactivity contained significant amounts obr nevocellular nevus lesions. Expression of Pmel17/gp100
Pmell7/gp100 mRNA, as determined by Northern blin melanoma cells themselves may correlate with sponta-
analysis. The higher sensitivity of in situ hybridizationheous regression, perilesional vitiligo with Pmel17/gp100
Northern blot analysis as compared to immunostainirgxpression in “activated” tumor-surrounding melanocytes,
indicates that Pmel17/gp100 expression in melanoma tissuel Pmel17/gp100 expression in nevocellular nevi with the
samples can be analyzed more precisely at the mRNA lewddvelopment of so-called Halo-nevi. The recognition of
Neither immunostaining nor mRNA analysis can giv®mell7/gp100-encoded peptides by CTL lines associated
direct information about the presence of CTL-recognizesith in vivo tumor regression, the identification of shared
peptides presented at the cell surface. But in view of tifmell17/gp100-encoded melanoma antigens, the in vivo
different staining patterns of the currently availablegjection of melanoma transplants after immunization
Pmell7/gp100-reactive mAb, their glycosylation-dependentth adenoviral vectors containing Pmell17/gp100 cDNA,
immunoreactivity and the glycosylation-independent HL&he tumor regression observed in melanoma patients after
class | presentation of Pmel17/gp100 encoded peptides, ithteadermal vaccination with Pmel17/gp100-derived pep-
false positive results obtained by immunostaining, and thides in combination with GM-CSF, the highly conserved
higher sensitivity of measurements at the mRNA levedxpression of Pmell7/gp100 in all stages of melanoma
analysis at the transcript level seems to be more valuablenor progression with significant transcript levels even
for typing of individual tissue specimens than immunophén early lesions and in almost all tumor cells, the quantita-
notyping. tively differential expression of Pmell7/gpl00 between

Cultured normal human epidermal melanocytewelanoma cells and normal melanocytes in vivo, and the
(NHEM) express Pmell7/gp100 transcripts at levels comresentation of Pmell7/gpl100-encoded peptides by HLA-
parable to those observed in melanoma cells; howevAg indicate that Pmel17/gp100-encoded MAA could be a
Northern blot analysis of normal skin and comparative ipromising target for immuno- and/or gene-therapeutic stra-
situ hybridization revealed only low — if any — expression itegies in melanoma patients. Our results also indicate that
normal human epidermal melanocytes in situ. These resuttinal pigment cells as well as the substantia nigra could
indicate significant differentially quantitative Pmell7 geneepresent potential sites of adverse effects and, therefore,
expression between melanoma cells and their normal cosheuld be monitored accurately in patients receiving
terparts in vivo, with low transcript levels in normalPmell7/gp100-targeted immuno- and/or genetherapies.
epidermal melanocytes and high transcript levels in mela-
noma cells. A possible explanation for the high transcripcknowledgements We are grateful to Drs. Atkinson and"Her,
levels in cultured NHEM is provided by data on th echnical University Munich, and Drs. Schorr and Schwechheimer,
immunoreactivity of cultured NHEM. Normal epidermal r?g{g;%ﬁi%f;iﬁ’ for providing tissue samples, and to H. Apel for
melanocytes in vivo are not immunoreactive with mADb
HMB-45; however, in cultured NHEM, HMB-45 immuno-
reactivity is inducible by usually substituted growth factors,
for example insulin and epidermal growth factor (EGF
[35]. Similarly, melanoma-surrounding melanocytes al
contain significant amounts of Pmel17/gp100 mRNA In1. Adema GJ, Boer AJ de, Hullenaar R van't, Denijn M, Ruiter DJ,

vivo (Fig. 3b, Table I) correlating well with the previously ™ \ngel AM, Figdor CG (1993) Melanocyte lineage-specific anti-
described induction of HMB-45 immunoreactivity in mel-  gens recognized by monoclonal antibodies NKI-beteb, HMB-50,
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