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LETTER TO THE EDITOR
DISCUSSION, REVIEW,
SHORT COMMUNICATION, ...

A Letter from the IFPCS President
Dear IFPCS members,
I would like to thank all of you for the continued support for IFPCS. Especially, I would like to express profound
thanks to the IFPCS officers, Mauro Picardo, ESPCR (Vice-President), Caroline Le Poole, PASPCR (Treasurer),
and Prasad Kumarasinghe, ASPCR (Secretary). I am also grateful to Lluis Montoliu (webmaster) for his
enormous efforts in updating the IFPCS WEB Site (http://www.ifpcs.org). With the excellence of my colleagues,
various IFPCS matters are smoothly handled.
Time flies, indeed!
It has now been almost 2 years since I began my 3-year term as President of IFPCS. Taking this opportunity, I
also thank Shosuke Ito, ex-president of IFPCS, for his great contribution to IFPCS as well as to Pigment Cell &
Melanoma Research as Executive Editor. Perhaps, most of the IFPCS members know his outstanding work on
melanin chemistry. However, due to the general rule of universities in Japan, even a scientifically active professor
has to retire at certain age. I wish good luck with his retirement and a happy new life.
Pigment Cell & Melanoma Research
One of the important IFPCS activities is to support and promote the journal Pigment Cell & Melanoma Research
(PCMR). With the excellent editorship of Colin Goding, the journal's impact factor keeps improving (2008
Impact Factor: 4.634). On behalf of the IFPCS members, I want to thank Colin Goding and the two Executive
Editors (Shosuke Ito and Ze’ve Ronai) for their efforts in achieving great success of PCMR. Subsequently, the
new era with Ze’ve Ronai, Editor-in-Chief, has started, together with new Executive Editors, Heinz Arnheiter and
Glenn Merlino. I would like to ask each of IFPCS members to submit your next manuscripts to PCMR in order to
share your pigment cell research data with our colleagues. To further support PCMR, we have included electronic
mandatory subscription to the journal in our membership fees of 2010.
The 21th International Pigment Cell Conference (IPCC)
The website for the next (XXIth) IPCC conference, to be held in Bordeaux (France) on September 21-24, 2011,
has been opened by Alain Taieb at: www.ipcc2011.org (http://www.ipcc2011.org/). The main theme is ‘Skin and
Other Pigment Cells: Bridging Clinical Medicine and Science’.
Next IFPCS Council Meeting
The last 3 council meetings were held in Singapore in 2007, Sapporo in 2008, and Memphis in 2009. According
to the rotation, the next Council Meeting will be held in Cambridge UK during the ESPCR meeting (4-7
September 2010). I hope to see many of you in Cambridge.
I wish all of you a happy and peaceful year 2010.
Best wishes,
Shigeki Shibahara, M.D., Ph.D.
President, IFPCS
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Meeting Report
ESPCR 2009 Munster
(Continued)
Session V: Oxidative stress and pigment cells
Contributed by Dr N. Smit
The specific property of the pigment cells to produce the melanin polymers eumelanin and
pheomelanin during oxygen consuming melanin synthesis generating highly reactive quinone
intermediates makes these cells particularly interesting for studies on oxidative stress. The
maintenance of the balance in production and removal of reactive oxygen species (ROS) may be of
major importance for optimal functioning of the cell. On the other hand, an imbalance in the presence
of ROS could be responsible for various pathological conditions.
In his introductory lecture the (former) President of our society Prof M. Picardo presented an overview
of the defense mechanisms that may be specifically important for the melanocyte to deal with the
harmful effects of ROS. The eumelanin polymer may function as a good scavenger of ROS produced
in skin (by ultraviolet radiation). One of the enzymes with antioxidant function with a specific role in
the pigment cells is thioredoxin reductase that has been described as having much higher activity in
dark pigmented skin than in very fair skin (Schallreuter and Wood, JPPB 2001). Next to this, catalase,
responsible for the removal of hydrogen peroxide, is also positively correlated with the degree of
pigmentation in the skin which may represent a double (or even synergistic) protective function
(Maresca et al PCMR 2008). Also, the role of α-MSH as a proposed mediator of protection against
DNA damage and oxidative stress was discussed. α-MSH was found to be associated with the
induction of catalase. In this respect, the paper of Kokot and Böhm (Endocrinology, 2009) describing
the influence of α-MSH on induction of Nrf2 and Nrf2-dependent antioxidant enzymes further indicate
an overall protective role for α-MSH in melanocytes (also presented in session VII; on melanocortin
peptides by Prof Böhm). Furthermore, the role of α-MSH in reducing hydrogen peroxide and inducing
DNA repair (as recently reviewed in PCMR 2008 by Abdel Malek) is of interest for regulation of
oxidative stress in the pigment cells. The reduction in hydrogen peroxide was also proposed as a
protection against induction of the oxidative DNA lesions, 8-oxodG (Abdel-Malek, session VII).
Dr S. Pavel evaluated in depth the role of the different types of melanin produced inside the
melanocyte and atypical naevi. As already mentioned, eumelanin can act as a good radical scavenger
whereas phaeomelanin is much less effective. The melanin in the melanosomes of atypical naevi and
melanoma’s has been shown to contain more sulphur (from cysteine in phaeomelanin), iron and
calcium (Eur J Cancer 2004) which could be regarded as a sign of elevated oxidative stress in these
cells. The production of melanin and the leakage of melanin precursors from the melanosomes can
result in the liberation of iron from ferritin stores which offers a plausible basis why atypical naevus
cells can be considered as the mutator type of cells (with a much higher mutation rate than in normal
cells). The high rate of mutations may be caused by oxidative processes since iron and hydrogen
peroxide may cause a strong elevation of 8-oxodG levels in (calf thymus)DNA and which were also
indicated to be increased in cultures of dysplastic nevus cells (Pavel et al Melanoma Res 2003; Smit et
al Photochem Photobiol 2008 ).
The oxidative stress in the dysplastic nevus cells may play a role in the senescent phenotype that can
be observed in these cells in culture which often show the presence of multinucleated melanocytes
(Noz et al PP 1994, Smit et al PP 2008). The senescent state is considered a protection against tumor
formation and induction of the p16 INK4A tumor suppressor has been considered to play a role in the
mechanism although other factors have also been implicated (see also Dr Peeper and Dr Haferkamp,
Sessions XII and IV and Mooi and Peeper, NEJM 2006 and Haferkamp et al JID 2009).
Dr S. Meierjohann presented work of her group on oncogene-induced senescence based on the study
that was recently published (Leikam, C et al Oncogene 2008). Using melan-a mouse melanocytes with
different expression levels of RTK (Hmlo, Hmme, Hmhi) they showed that strong oncogenic signaling
induced senescence whereas weaker signals resulted in a more proliferative state. Activation of the
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oncogene induced senescence produced the giant multinucleated cells typical for a proportion of nevus
cells (see also above). Interestingly, expression of N-RAS was associated with elevated ROS
production in melanocytes and caused the multinucleated phenotype. Treatment of the cells with Nacetyl cysteine prevented senescence and improved proliferation of the Hmhi cells stimulated by EGF.
Thus, the question arises whether the (aberrant) melanogenesis in the melanocytes is responsible for
elevated ROS in melanocytes, leading to a high rate of mutations or, the oncogenes are responsible for
ROS mediated signaling. Possibly both mechanisms play a role in this vicious circle and the situation
becomes worse when (weak) signaling via the oncogenic pathways results in escape from senescence.
The use of antioxidants might have an adverse effect since it also seems to favor proliferation of the
cells.
In the paper presented by Prof Dr J Borovansky the total antioxidant status (TAS) of various
melanoma cell lines was studied. Interestingly, the melanoma cells demonstrated a high TAS
compared to other tumor cell lines. The TAS was tightly correlated with catalase activity and unlike
the situation in normal melanocytes (see Prof M. Picardo) there was no correlation of catalase activity
with the pigmentation of the melanoma cultures. The high TAS of the melanoma cells may represent
an adaptive response to chronic oxidative stress. As observed in the study by Leikam and Meierjohann
antioxidant treatment prevented senescence and resulted in a higher proliferative status of the melan-a
cells with high RTK expression (Hmhi). In the case of the melanoma cell cultures the tumor cells show
an adaptation to oxidative stress. Prof Borovansky proposed that therapy could be aimed at disturbing
the pro/antioxidant balance. Inhibition of catalase was demonstrated to be most effective, only
inducing cytotoxicity in the cultures with high catalase activity.
In a recent paper by Bechteld and Bauer (Anticancer Res 2009) inhibition of catalase was used to
induce optimal apoptosis in tumor cells. The production of superoxide radicals by NADPH oxidase
and generation of ROS/RNS has been the topic of different studies on cell signaling aimed at inducing
apoptosis in tumor cells (e.g. Bauer G and coworkers). NADPH oxidase and its role in skin cell
biology was the topic of the presentation by Dr C Kerkhoff. The ROS produced due to NADPH
oxidase activity act as an autocrine second messenger system and influences signaling pathways via
growth factor receptors and Ras proteins, protein kinases and phosphatases and transcription factors.
Effects of the NADPH oxidase has been studied mostly in HACAT keratinocytes (and HeLa epithelial
carcinoma cells) (Benedyk et al J Invest Dermatol 2007). Dr. Kerkhoff presented an overview on the
role of the NADPH oxidase (NOX) family of proteins in dermatological disease. Still, little is known
about the role of the NOX proteins in melanocytes. A recent paper, however describes Nox4 to
contribute to melanoma transformation and cell cycle progression. Both silencing or inhibition of
Nox4 and the removal of ROS by the ectopic expression of catalase reduced cell proliferation
(Yamaura M et al Cancer Res 2009).
Prof Schallreuter demonstrated proof that, next to the mutations in c-Kit, an imbalance in ROS exists
in piebaldism. In situ immunofluorescence showed reduced activities for catalase and methionine
sulfoxide reductase A (MSRA). Also low superoxide dismutase levels are reported for the piebaldism
patients (Vafaee T et al, Exp Dermatol 2009). The absence of MSRA prevents proper reduction of
disulfides in oxidized proteins which may cause their misfolding and dysfunctioning. The presented
data indicate that there is a hydrogen peroxide mediated stress in piebald skin that is different from
vitiligo skin where the insufficient reduction of hydrogen peroxide by thioredoxin reductase may be
involved.
Overall, the contributions to this exciting session clearly indicated an important role of redox signaling
and control of the (anti)oxidant status via natural antioxidants and pro- and antioxidant enzymes
(NADPH oxidase, catalase, superoxide dismutase, thioredoxin reductase, methionine sulfoxide
reductase and others) in the skin and the pigment cells. Furthermore, the storage of transition metal
ions is of high importance for the prevention of strong increase of the ROS levels that could give rise
to induction of protein oxidation, DNA damage and uncontrolled cell signaling.
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2009 ESPCR COUNCIL MEETING AGENDA
Sunday, September 20, 2009 08:30 – 09:30
Senate´s room
Aula of the Palace of Westfalian Wilhelms
Münster, Germany
1234-

56-

789101112-

1314-

Opening of the Meeting (M. Picardo)
Apologies for absence (M. Picardo)
Approval of the Minutes of the 2008 Council Meeting (M. Picardo)
President’s report (M. Picardo)
4a- General Remarks
4b- Status of the Society
4c- PCMR mandatory subscription
Secretary’s report and matters arising. (L. Larue)
5a- Report on election
5b- Report on Fritz Anders lecture designation
Treasurer’s report and financial matters. (J. Lambert)
6a- Statistics
6b- Income and outgoings
6c- Define the amount of money for travel award and poster prize
6d- Modification of the charge associated with the new charter
6e- Increment of the subscription – Poll among ESPCR members
ESPCR Bulletin report (G. Ghanem)
ESPCR Web site report (L. Montoliu)
Travel Awards Committee report and related matters. (F. Beermann)
Matters concerning the IFPCS (M. Picardo)
Maters concerning PCMR – (C. Goding)
ESPCR and IFPCS meetings
12a- 2009 ESPCR meeting report (M. Böhm)
12b- 2010 ESPCR Bath Meeting. (R. Kelsh)
12c- Venues for forthcoming ESPCR and IFPCS meetings (B. Wehrle-Haller and A. Taieb)
12d- Financial involvement of ESPCR in meeting organization
Any other business
Close of Meeting
o-0-o

1-Opening of the Meeting
M. Picardo, President of ESPCR, opened the meeting.
The president welcomed the Council members: Jose Carlos Garcia-Borron (ex - officio), Ghanem Ghanem, Jo Lambert
(Treasurer), Lionel Larue (Secretary), Lluis Montoliu, Alessandra Napolitano, and Alain Taieb.
2-Apologies for absence
Apologies for absence were received from Colin Goding and Miguel Seabra. Friedrich Beermann was invited to report the
travel awards status, he could not be there but sent us a written version of the 2009 travel awards status. The Council
accepted all apologies.
3-Approval of the Minutes of the 2008 Council Meeting (M. Picardo)
The Minutes of the Council Meetings in Sapporo were approved without amendments and signed by the President.
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4-President’s report
4a- General Remarks
The President recalled the situation of the society according the law. He reminded that under the time of Dot Bennett
presidency, the officers discovered that our Society was not legal and estimated the importance of the juridical issues.
Under the time of Jose-Carlos Garcia-Borron presidency, the officers worked out of the major issues. Finally, under the
time of Mauro Picardo presidency, a solution was found and solved.
4b- Status of the Society
Ghanem Ghanem was the main actor in the creation of the new society after it was decided to create ESPCR in Belgium. He
is our current delegated administrator.
@ Society : European Society for Pigment Cell Research, AISBL, is now an International non-for-profit Association, under
the Belgian law. ESPCR was created on June 23, 2009. ESPCR has an unlimited duration and the charter is as broad as
possible to make room for flexible internal rules.
@ Board : there is a Board of Directors (BD) (Council) : Administrators (minimum of 3 and a maximum of 12 members).
Officers : Chairperson (=President), Secretary and Treasurer. All appointed by the GA for 4 years
@ Members : There are 4 types of members 1- effective members (paid their fees for the year and are allowed to vote); 2associate members (did not pay their fees for the year and are not allowed to vote); 3- honorary members who do not pay
any membership (are allowed to vote) ; 4- supporting members who do not pay any membership (are not allowed to vote).
@ Running of the society :
4b1) Board : Representation of the Association, Minutes of BD (=council) meetings, Budget and Annual Accounts
4b2) Decisions, Reports, minutes
4b3) Approval by the general assembly (Vote if needed – simple majority of effective and honorary members present
or represented).
4b3a) Publication in the official Bulletin Available to the members on the web (www.espcr.org). Minutes, Annual
accounts. List of members (once a year)
4b3b) The delegated administrator transmit to Belgian authorities the Fiscal declaration, the copy of general assembly
minutes and the list of members.
The status of ESPCR will be published in Belgium Official Journal
All members of the board approved and acted the new ESPCR status as well as its logo.
Ghanem Ghanem accepted to become the delegated administrator of ESPCR.
The president and the board congratulate G. Ghanem for its efforts and input.
4c- PCMR mandatory subscription
According to the contract signed between IFPCS and Blackwell. There are two main consequences.
4c1- Each member will have access an online version of PCMR. This advantage will be associated with an increase of
the fees for a regular member : it was 70 euros in 2009, it will become 105 euros for 2010. For hard print copy, we
have to add 70 euros. Members wishing the hard copy must pay their subscription before Dec 31st, 2009.
4c2- The abstracts of ESPCR and IFPCS meetings must be published in PCMR.
5-

Secretary’s report and matters arising. (L. Larue)
5a- Report on election

5a1- Officer election
Nomination : September 12th, 2008 to November 15th 2008
Election : December 1st 2008 to February 22nd 2009
#
98
24

ESPCR Members with voting rights
ESPCR Members have voted

1997

%
100
34.62

ESPCR Members have not voted
Votes received

76
24

65.38
34.62

Candidates for next ESPCR President:
Lionel Larue
Blank

1
24
0

100
0

Candidates for next ESPCR Secretary:
Alain Taïeb
Blank

1
24
0

100
0

Candidates for next ESPCR Treasurer: 1
Lluis Montoliu
Blank

24
0

100
0

ESPCR Members with voting rights
ESPCR Members have voted
ESPCR Members have not voted
Votes received

#
130
45
85
45

%
100
34.62
65.38
34.62

Rosalie M. Luiten
Marie-Dominique Galibert
Robert Kelsh
David Gawkrodger

38
36
35
22

84.44
80.00
77.78
48.89

Council BLANK

7

15.56

o-0-o
5a1- Council election
Nomination : September 12th, 2008 to May 15th 2009
Election : May 15th 2009 to February 22nd 2009

o-0-o
From September 22nd, 2009 to the end of general assembly of 2013, the board is the following
Anja Bosserhoff,
Marie-Dominique Galibert,
Robert Kelsh,
Jo Lambert,
Lionel Larue (President),
Rosalie Luiten,

(2007)*
(2009)*
(2009)*
(2004)
(2009)
(2009)*

Lluis Montoliu (Treasurer & Web Master)
Alessandra Napolitano,
Mauro Picardo (ex officio),
Miguel Seabra,
Alain Taieb (Secretary),

(2009)*
(2007)*

* First election
non-voting
permanent (Bulletin Editor) :
Delegated administrator :

(2007)*
(2009)

Ghanem Ghanem
Ghanem Ghanem

5b- Report on Fritz Anders lecture designation
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Markus Böhm, organizer of the 2009 Münster meeting, proposed to the board Greg Barsh for the Fritz Anders lecture. It
was accepted by the officers.
1998

1999

2000

16

18

18

Regular
Student
Honorary
Regular
Student

2001
106
97
9
6
18
14
4

Resignations
Out people

2002
113
99
9
6
19
13
6

2003
121
106
15
8
15
10
5

2004
99
89
10
8
20
16
4

6
12

4
7

13
12

2005
121
91
22
8
36
22
14

2006
122
92
22
8
38
26
12

2007
111
88
15
8
34
28
6

2008
98
71
14
13
23
13
10

2009
130
100
17
13
22
15
7

7
14

For the next ESPCR meeting, the organizer will proposed three names to the board. The board will designate one of them
after internal election. The result of this election will be given to the organizer. All this process must be completed for Dec
31st of the previous year meeting.
6-Treasurer’s report and financial matters. (J. Lambert)
6a- Statistics
Number of members on 8/26/2009
Members who paid subscription up to 8/26/2009:
Regular members
Student members
Honorary members

130
100
17
13

View on new members in 2009:
Regular members
Student members

22
15
7

6b- Income and outgoings
Income until 8/26/2009
Member subscriptions 2009
11,279.27
Pigment Cell Research subscriptions
Donations by members
Balance on 01/01/2009

20494.22

Outgoings
Atos Worldline
Atos Worldline
Atos Worldline
Atos Worldline
Membership FEE ESPCR 2008
Bank charges
Reimbursement trip Brussels Montoliu
Reimbursement Jo Lambert
Reimbursement Jo Lambert
BKBKESMM DINAHOSTING SL

45.16
45.16
46.80
46.80
2718.06
21.78
191.28
191.28
819.20
208.34

1/21/2009
2/24/2009
3/23/2009
4/9/2009
4/27/2009
4/27/2009
4/27/2009
5/6/2009
5/11/2009
5/24/2009

1999

Atos Worldline
Atos Worldline
Refund ESPCR meeting Ghanem
ADNVG Notarissen
Atos Worldline

46.80
46.80
402.20
1333.55
46.80

5/20/2009
6/16/2009
6/30/2009
7/5/2009
7/20/2009

Total outgoings

6210.01

Incomes
Return double payment Lluis
Income membership

191.28
11279.27

Total income

11470.55

Balance on 01/01/2009
Total incomes
Total outgoings
Balance on 8/20/2009

20494.22
11470.55
-6210.01
25754.76

5/15/2009
7/23/2009

6c- Define the amount of money for travel award and poster prize
Three thousand (3000 = 6 x 500) euros have been provisioned for the 2010 awards by the Society. The awardees are in
principle Ph.D. students or young postdocs, but the committee will handle the matter with flexibility. A diploma will be
given during the gala diner.
A poster prize
6d- Modification of the charge associated with the new charter
The charge associated with the new charter to officers and members will not dramatically change.
6e- Increment of the subscription – Poll among ESPCR members
Subscription for regular members is proposed to be
Subscription for student members is proposed to be
Subscription for regular members with a PCMR copy is proposed to be
Subscription for student members with a PCMR copy is proposed to be

105 €
70 €
175 €
140 €

This increment was accepted by all members of the council meeting,
7-

ESPCR Bulletin report (G. Ghanem)

G. Ghanem gave us the message that the bulletin is smoothly working.
The Council approved the report, and the President thanked G. Ghanem for his work.
8-

ESPCR Web site report (L. Montoliu)

L. Montoliu gave us the message that the Web site has been regularly updated and improved. It is now possible to perform
election through the web site and to pay the subscription through the web site. This is certainly an improvement.
The Council approved the report, and the President thanked L. Montoliu for his work.
9-

Travel Awards Committee report and related matters. (F. Beermann)

L. Larue reported for F. Beermann
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Travel awards committee 2009 : Nico Smit, Lionel Larue and Friedrich Beermann (chair).
Standard diffusion of the information and deadlines : The existence of travel awards was included on the conference
website by Markus Böhm. Following the general instructions, the deadline for the travel awards was set 8 weeks in head of
the early registration deadline, which was June 1st (which coincided with the abstract deadline). Since the latter was
postponed for 2 weeks, we also accepted applications arriving till June 15.
Process : In summary, we had obtained 12 applications. Since no awards were given in 2008, we were lucky enough to
support a considerable number of young scientists (n=8) to attend the meeting. Since there were many good and reasonable
applications, we decided to grant 500 Euro to each of the chosen 8 applicants (coming from 5 different countries).
The awardees are: Paola Zanna (ITALY), J.G. van den Boorn (NL), Stuart Gallagher (F), Laura Richardsen (AU), Iraz
Aydin (CH), Barbara Bellei (ITALY), Giorgia Greco (ITALY), M.W. Kroon (NL)
The ESPCR President thanked Friedrich Beermann for his work as chair of the travel awards since 2004.
10-Matters concerning the IFPCS
Caroline Lepoole, treasurer of IFPCS requested the IFPCS board to decide on the waivings of PCMR subscriptions, based
on her list uptil June 2009.
Formerly we used to handle the following criteria for sponsored subscriptions :
- Student members
- Bulletin editors (excluding those already receiving an institutional subscription)
- Members from economically less favoured European countries
- New members (receiving a 50% reduction for two consecutive year)
Therefore we would indicate these 10 persons waived (corresponding to 10 waived copies @ 49 USD/piece = - 490 USD) :
- Roger Bowers, Somesh Gupta, Vincent Hearing, Sho Ito, Richard King, Yutaka Mishima as ESPCR honorary.
- Delphine Javelaud, Paris as a new member
- Daniel Hedberg, Göteborg as a student
- Nico Smit, Leiden (as Bulletin Editor, not having an institutional subcription)
- Jan Borovansky, Prague (as Bulletin Editor, not having an institutional subcription)
Summary :
116 members x (28 USD (for membership) + 49 USD (for mandatory subscr)) = 8932 USD
18 hard copies PCMR @ 70 USD/piece = 1260 USD
10 waived copies @ 49 USD/piece = - 490 USD
In total the amount to be paid to IFPCS for memberships 2009, and subscriptions will now be : 9702 USD. This transfer
will be done beginning October to IFPCS, HSBC Bank in London.
11-Maters concerning PCMR – (C. Goding)

L. Larue reported for C. Goding
2009 impact factor up to 4.6 but likely to increase further on appeal to ISI. A revised figure should be available by
November 2009.
Submissions up 3 to 4-fold.
Reviews update : Three non melanoma reviews in the current issue, but no melanoma reviews. Issue 6 will contain 3
melanoma reviews and one on tyrosinase and related proteins. Several non-melanoma reviews were commissioned by Colin
Goding or Sho Ito as executive editor, but the authors have so far failed to produce on such topics as melanocyte migration,
Endothelins, Insect pigmentation, pigmentation genes,and Zalfa will write a review for later in the year on MC1R and DNA
repair.
Last Issue update (6 of 2009) is currently being put together and is the last issue that I am responsible for. All new
submissions are being handled by Ze'ev Ronai.
Editor in Chief : Colin Goding stepped down and Ze'ev Ronai is his replacement

2001

Pigment Cell Biology Executive Editor : Sho Ito has also stepped down as and Heinz Arnheiter is his replacement.
Melanoma Excutive editor : Ze'ev Ronai stepped down as and Glenn Merlino is his replacement
The ESPCR President thanked Colin Goding for his work as a fantastic Editor in chief of PCR then of PCMR. An
envelop of 1,000 euros was credited to find a proper gift to thank him in the respect.
12-ESPCR and IFPCS meetings
The venue of the 2009 XVth ESPCR Meeting is Münster (Germany) was organized by Markus Böhm. The final
figures will be presented in 2010 at the Cambridge meeting.
The venue of the 2010 XVIth ESPCR Meeting is Cambridge (England), organized by Robert Kelsh. It will be in
4-7 September 2010.
The venue of the next IPCC Meeting will be held in Bordeaux, France, organized by Alain Taieb. It will be
from 21-24th of September 2011.
The venue of the 2012 XVIIth ESPCR Meeting is Geneva (Switzerland), organized by Bernhard Wehrle-Haller.
It will be in September 2012.
The financial involvement of ESPCR for the 2010 ESPCR Cambridge meeting organization will remain identical as
previously.
13-Any other business
None
14-Close of Meeting
With no other matters to discuss, Mauro Picardo closed the meeting.

o-0–o

2nd ESPCR BOARD OF DIRECTORS MEETING
Monday September 21, 2009

Palace of Westfalian Wilhelms University of Münster, Senate room. 13.00-15.00
Present : A Bosserhof, MD Galibert, G Ghanem, R Kelsh, J Lambert, L Larue (President), R Luiten, L
Montoliu (Treasurer), A Napolitano, M Picardo (ex-officio), A Taïeb (Secretary).
Excused : M Seabra
Invited : F Beerman (previous travel award committee chair)
1-

Opening of the Meeting

2-

Apologies for absence

3-

Presentation of the new officers and new board members

4-

Travel awards board

The board nominated A Napolitano (Chair), A Bosserhof, MD Galibert for a 4 year term corresponding to that
of the Board of Directors. F Beerman, the previous president of the past committee, was appointed as ad hoc
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external consultant of the new committee. The President expressed his gratitude to F Beerman for serving on
this committee the Society since 1999. Three thousand (3000 = 6 x 500) euros have been provisioned for the
2010 awards by the Society. The awardees are in principle Ph.D. students or young postdocs, but the committee
will handle the matter with flexibility. The new bylaws do not allow donations and how the awards will be
given should be modified accordingly.
5-

Next ESPCR meetings

5a. 16th ESPCR Meeting Hinxton (Cambridge, UK) 4-7 Sept 2010. Robert Kelsh presents the current status of
the preparation of the meeting, which will be generously hosted and managed for the first time by the Welcome
Trust, plus a 20,000 British Pounds contribution for invited speakers. The board agrees on the proposal of a
registration fee of 477 British Pounds including catering, accommodation and gala evening for students (577
British Pounds for academics).
5b. Proposal of a one-shot joint meeting with the PASPCR in a reciprocal manner. For Europe, Geneva 2012
would be the site. The proposal to hold such a meeting is made by the President after preliminary contacts with
the President-elect of the PASPCR (G Barsh) and the agreement of the organizer of the Geneva meeting (B
Wehrle-Haller). After a long discussion, a decision could not be reached, and an ad hoc committee (Picardo,
Lambert, Luiten) is appointed to summarize pros and contras of the Americo-European meeting and will be
reported to the board in due time on this matter.
5c. ESPCR symposium at the ESDR meetings. M Picardo reported that the two last sessions in Zurich (2007)
and Budapest (2009) were well attended and that this initiative should be continued probably every 2 years
under E Healy, president-elect of ESDR and member of our Society. M Picardo envisages the next session in
Barcelona, Spain 2011 (7-10 Sept) or Venice, Italy 2012 (19-22 Sept). Decisions should take into account the
dates of the ESPCR meetings and IPCC Bordeaux 2011 (21-24 Sept). This issue will have to be solved during
the next council meeting after previous agreement with ESDR.
6-

Any other business

6a During the ESPCR Münster meeting, Marco d’Ischia (Naples, Italy) informed members of the council that a
group of scientists decided to create a network of melanin experts (Eumelanet). The wish of Eumelanet is to be
patronized by ESPCR, to hold working sessions at ESPCR meetings on the model of the VETF, and to get an
internet link with the ESPCR website (www.espcr.org). No financial support is requested. The general principle
was accepted by the board. After obtaining from M. d’Ischia a more detailed report on the objectives and
relationships with ESPCR of this new melanin expert consortium, the board will be able to go ahead. Email
decision will be taken on this issue to allow an immediate activation of an internet link with www.espcr.org.
The formal final decision will be taken at the next council meeting and will have to be approved during the
general assembly (Cambridge, 2010).
6b A 2 hour meeting is requested for the council meeting to be held on Sept 4, 2010 in Cambridge.
7-

Close of the Meeting

o-0-o
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2009 ESPCR GENERAL ASSEMBLY MEETING AGENDA
Tuesday, September 22, 2009 17:15 – 18:15
Aula of the Palace of Westfalian Wilhelms
Münster, Germany

1-

Opening of the Meeting (M. Picardo)

2-

Approval of the minutes of 2008 general assembly Meeting (M. Picardo)

3-

President’s report (M. Picardo)
4a- General Remarks
4b- Status of the Society
4c- PCMR mandatory subscription

4-

Secretary’s report and matters arising. (L. Larue)
4a- Report on election
4b- Report on Fritz Anders lecture designation

5-

Treasurer’s report and financial matters. (J. Lambert)
5a- Statistics
5b- Income and outgoings

6-

ESPCR Bulletin report (G. Ghanem)

7-

ESPCR Web site report (L. Montoliu)

8-

Travel Awards Committee report and related matters. (F. Beermann)

9-

Maters concerning PCMR – (C. Goding)

10-

ESPCR and IFPCS meetings
10a) 2009 ESPCR meeting report (M. Böhm)
10a) 2010 ESPCR Bath Meeting. (R. Kelsh)
10b) Venues for forthcoming ESPCR and IFPCS meetings
(B. Wehrle-Haller and A. Taieb)
10c) Financial involvement of ESPCR in meeting organization

11-

Any other business

12-

Close of Meeting
o-0-o

1-Opening of the Meeting
M. Picardo, President of ESPCR, opened the meeting. The president welcomed ESPCR members
2-Approval of the Minutes of the 2008 General assembly Meeting (M. Picardo)
The Minutes of the General assembly Meeting in Sapporo were approved without amendments and signed by the President.
3-President’s report

2004

3a- General Remarks
The President recalled the situation of the society according the law. He reminded that under the time of Dot Bennett
presidency, the officers discovered that our Society was not legal and estimated the importance of the juridical issues.
Under the time of Jose-Carlos Garcia-Borron presidency, the officers worked out of the major issues. Finally, under the
time of Mauro Picardo presidency, a solution was found and solved.
3b- Status of the Society
Ghanem Ghanem was the main actor in the creation of the new society after it was decided to create ESPCR in Belgium. He
is our current delegated administrator.
@ Society : European Society for Pigment Cell Research, AISBL, is now an International non-for-profit Association, under
the Belgian law. ESPCR was created on June 23, 2009. ESPCR has an unlimited duration and the charter is as broad as
possible to make room for flexible internal rules.
@ Board : there is a Board of Directors (BD) (Council) : Administrators (minimum of 3 and a maximum of 12 members).
Officers : Chairperson (=President), Secretary and Treasurer. All appointed by the GA for 4 years
@ Members : There are 4 types of members 1- effective members (paid their fees for the year and are allowed to vote); 2associate members (did not pay their fees for the year and are not allowed to vote); 3- honorary members who do not pay
any membership (are allowed to vote) ; 4- supporting members who do not pay any membership (are not allowed to vote).
@ Running of the society :
4b1) Board : Representation of the Association, Minutes of BD (=council) meetings, Budget and Annual Accounts
4b2) Decisions, Reports, minutes
4b3) Approval by the general assembly (Vote if needed – simple majority of effective and honorary members present
or represented).
4b3a) Publication in the official Bulletin Available to the members on the web (www.espcr.org). Minutes, Annual
accounts. List of members (once a year)
4b3b) The delegated administrator transmit to Belgian authorities the Fiscal declaration, the copy of general assembly
minutes and the list of members.
The status of ESPCR will be published in Belgium Official Journal
All members of the general assembly approved and acted the new ESPCR status as well as its logo.
3c- PCMR mandatory subscription
According to the contract signed between IFPCS and Blackwell. There are two main consequences.
3c1- Each member will have access an online version of PCMR. This advantage will be associated with an increase of
the fees for a regular member : it was 70 euros in 2009, it will become 105 euros for 2010. For hard print copy, we
have to add 70 euros. Members wishing the hard copy must pay their subscription before Dec 31st, 2009.
3c2- The abstracts of ESPCR and IFPCS meetings must be published in PCMR.
4-

Secretary’s report and matters arising. (L. Larue)
4a- Report on election

4a1- Officer election
Nomination : September 12th, 2008 to November 15th 2008
Election : December 1st 2008 to February 22nd 2009
ESPCR Members with voting rights
ESPCR Members have voted
ESPCR Members have not voted
Votes received

#
98
24
76
24

%
100
34.62
65.38
34.62

Candidates for next ESPCR President:
Lionel Larue
Blank

1
24
0

100
0

Candidates for next ESPCR Secretary:

1
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Alain Taïeb
Blank

24
0

100
0

Candidates for next ESPCR Treasurer: 1
Lluis Montoliu
Blank

24
0

100
0

ESPCR Members with voting rights
ESPCR Members have voted
ESPCR Members have not voted
Votes received

#
130
45
85
45

%
100
34.62
65.38
34.62

Rosalie M. Luiten
Marie-Dominique Galibert
Robert Kelsh
David Gawkrodger

38
36
35
22

84.44
80.00
77.78
48.89

Council BLANK

7

15.56

o-0-o
4a2- Council election
Nomination : September 12th, 2008 to May 15th 2009
Election : May 15th 2009 to February 22nd 2009

o-0-o
From September 22nd, 2009 to the end of general assembly of 2013, the board is the following
Anja Bosserhoff,
Marie-Dominique Galibert,
Robert Kelsh,
Jo Lambert,
Lionel Larue (President),
Rosalie Luiten,
Lluis Montoliu (Treasurer & Web Master)
Alessandra Napolitano,
Mauro Picardo (ex officio),
Miguel Seabra,
Alain Taieb (Secretary),
* First election
non-voting
permanent (Bulletin Editor) :
Delegated administrator :

(2007)*
(2009)*
(2009)*
(2004)
(2009)
(2009)*
(2009)*
(2007)*
(2007)*
(2009)

Ghanem Ghanem
Ghanem Ghanem

4b- Report on Fritz Anders lecture designation
Markus Böhm, organizer of the 2009 Münster meeting, proposed to the board Greg Barsh for the Fritz Anders lecture. It
was accepted by the officers.
For the next ESPCR meeting, the organizer will proposed three names to the board. The board will designate one of
them after internal election. The result of this election will be given to the organizer. All this process must be
completed for Dec 31st of the previous year meeting.
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5-Treasurer’s report and financial matters. (J. Lambert)
5a- Statistics
Number of members on 8/26/2009
Members who paid subscription up to 8/26/2009:
Regular members
Student members
Honorary members

130
100
17
13

View on new members in 2009:
Regular members
Student members

22
15
7

5b- Income and outgoings
Income until 8/26/2009
Member subscriptions 2009
11,279.27
Pigment Cell Research subscriptions
Donations by members
Balance on 01/01/2009

20494.22

Outgoings
Atos Worldline
Atos Worldline
Atos Worldline
Atos Worldline
Membership FEE ESPCR 2008
Bank charges
Reimbursement trip Brussels Montoliu
Reimbursement Jo Lambert
Reimbursement Jo Lambert
BKBKESMM DINAHOSTING SL
Atos Worldline
Atos Worldline
Refund ESPCR meeting Ghanem
ADNVG Notarissen
Atos Worldline

45.16
45.16
46.80
46.80
2718.06
21.78
191.28
191.28
819.20
208.34
46.80
46.80
402.20
1333.55
46.80

Total outgoings

6210.01

Incomes
Return double payment Lluis
Income membership

191.28
11279.27

Total income

11470.55

Balance on 01/01/2009
Total incomes
Total outgoings
Balance on 8/20/2009

20494.22
11470.55
-6210.01
25754.76

1/21/2009
2/24/2009
3/23/2009
4/9/2009
4/27/2009
4/27/2009
4/27/2009
5/6/2009
5/11/2009
5/24/2009
5/20/2009
6/16/2009
6/30/2009
7/5/2009
7/20/2009

5/15/2009
7/23/2009

2007

6-

ESPCR Bulletin report (G. Ghanem)

G. Ghanem gave us the message that the bulletin is smoothly working.
The Council approved the report, and the President thanked G. Ghanem for his work.
7-

ESPCR Web site report (L. Montoliu)

L. Montoliu gave us the message that the Web site has been regularly updated and improved. It is now possible to perform
election through the web site and to pay the subscription through the web site. This is certainly an improvement.
The Council approved the report, and the President thanked L. Montoliu for his work.
8-

Travel Awards Committee report and related matters. (F. Beermann)

L. Larue reported for F. Beermann
Travel awards committee 2009 : Nico Smit, Lionel Larue and Friedrich Beermann (chair).
Standard diffusion of the information and deadlines : The existence of travel awards was included on the conference
website by Markus Böhm. Following the general instructions, the deadline for the travel awards was set 8 weeks in head of
the early registration deadline, which was June 1st (which coincided with the abstract deadline). Since the latter was
postponed for 2 weeks, we also accepted applications arriving till June 15.
Process : In summary, we had obtained 12 applications. Since no awards were given in 2008, we were lucky enough to
support a considerable number of young scientists (n=8) to attend the meeting. Since there were many good and reasonable
applications, we decided to grant 500 Euro to each of the chosen 8 applicants (coming from 5 different countries).
The awardees are: Paola Zanna (ITALY), J.G. van den Boorn (NL), Stuart Gallagher (F), Laura Richardsen (AU), Iraz
Aydin (CH), Barbara Bellei (ITALY), Giorgia Greco (ITALY), M.W. Kroon (NL)
The ESPCR President thanked Friedrich Beermann for his work as chair of the travel awards since 2004.
9-Maters concerning PCMR – (C. Goding)
L. Larue reported for C. Goding
2009 impact factor up to 4.6 but likely to increase further on appeal to ISI. A revised figure should be available by
November 2009.
Submissions up 3 to 4-fold.
Reviews update : Three non melanoma reviews in the current issue, but no melanoma reviews. Issue 6 will contain 3
melanoma reviews and one on tyrosinase and related proteins. Several non-melanoma reviews were commissioned by Colin
Goding or Sho Ito as executive editor, but the authors have so far failed to produce on such topics as melanocyte migration,
Endothelins, Insect pigmentation, pigmentation genes,and Zalfa will write a review for later in the year on MC1R and DNA
repair.
Last Issue update (6 of 2009) is currently being put together and is the last issue that I am responsible for. All new
submissions are being handled by Ze'ev Ronai.
Editor in Chief : Colin Goding stepped down and Ze'ev Ronai is his replacement
Pigment Cell Biology Executive Editor : Sho Ito has also stepped down as and Heinz Arnheiter is his replacement.
Melanoma Excutive editor : Ze'ev Ronai stepped down as and Glenn Merlino is his replacement
The ESPCR President thanked Colin Goding for his work as a fantastic Editor in chief of PCR then of PCMR. An
envelop of 1,000 euros was credited to find a proper gift to thank him in the respect.
10-ESPCR and IFPCS meetings
The venue of the 2009 XVth ESPCR Meeting is Münster (Germany) was organized by Markus Böhm. The
final figures will be presented in 2010 at the Cambridge meeting.
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The venue of the 2010 XVIth ESPCR Meeting is Cambridge (England), organized by Robert Kelsh. It will be
in 4-7 September 2010.
The venue of the next IPCC Meeting will be held in Bordeaux, France, organized by Alain Taieb. It will be
from 21-24th of September 2011.
The venue of the 2012 XVIIth ESPCR Meeting is Geneva (Switzerland), organized by Bernhard Wehrle-Haller.
It will be in September 2012.
The financial involvement of ESPCR for the 2010 ESPCR Cambridge meeting organization will remain identical as
previously.
11-Any other business
None
14-Close of Meeting
With no other matters to discuss, Mauro Picardo closed the meeting.
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Not many new reports on melanin structure and properties in the first months of this year, whereas the interest in
depigmenting agents remains unabated. Besides flavonoids (Ohguchi et al Biol Pharm Bull), isoflavones (Park
et al Bioorg.Med Chem Letts), phenolic compounds like the new origanoside reported by Liang et al (J
Dermatol Sci) and fatty acids (Akihisa et al J. Oleo Sci; Koo et al. Mol Med Reports), new entries in the
structural scaffolds exhibiting melanogenesis inhibition are monohydroxyindoles (Yamazaki et al J Biosci) and
nitrogenous heterocycles featuring a thione C=S functionality (Thanigaimalai et al Bioorg Med Chem 18, 15551562 and ibidem 1135-1142). The antioxidant activities of low molecular weight hydrolysates of the gel
forming polysaccharides from the sea cucumber (Wang J et al J. Ocean Univ China) make this low cost material
an interesting new ingredient for functional food and cosmetic applications.
The adsorption properties of synthetic melanins toward water and ethanol were examined by Paul Meredith’s
group at Brisbane (Langmuir) showing high interactions and providing an explanation for the marked
differences in the electrical conductivity properties of melanins depending on the hydration state reported in
previous studies.
Of interest are also the efforts to develop new non-invasive methodologies for determination of melanin levels
in normal skin and lesions. The study reported by Zonios et al (Photochem Photobiol ) carried out on 1379
common nevi, dysplastic nevi and malignant melanoma skin lesions revolves on reflectance spectra taken in the
visible and near-IR spectral regions, using a spectral imaging system. Melanin quantity determined by chemical
analysis is used to produce a calibration curve against which data from diffuse reflectance spectra are evaluated
in a 3D model skin (Sota et al Jpn.Patent).

Structure, Reactivity and Properties
- Michalik A, McGill RAR, Furness RW, Eggers T, van Noordwijk HJ, Quillfeldt P.
Black and white - does melanin change the bulk carbon and nitrogen isotope values of feathers ? Rapid
Commun Mass Spectrometry 2010 24(7): 875-878.
- Mostert A B, Davy KJ P, Ruggles JL, Powell BJ, Gentle IR, Meredith P.
Gaseous Adsorption in Melanins: hydrophilic Biomacromolecules with High Electrical Conductivities.
Langmuir 2010 26(1): 412-416.

Melanogenesis and its Modulation
- Akazawa H, Fujita Y, Banno N, Watanabe K, Kimura Y, Manosroi A, Manosroi J, Akihisa T.
Three New Cyclic Diarylheptanoids and Other Phenolic Compounds from the Bark of Myrica rubra
and Their Melanogenesis Inhibitory and Radical Scavenging Activities. J. Oleo Sci 2010, 59(4): 213-21.
- Akihisa T, Seino K-I, Kaneko E, Watanabe K, Tochizawa S, Fukatsu M, Banno N, Metori K, Kimura Y.
Melanogenesis inhibitory activities of iridoid-, hemiterpene-, and fatty acid-glycosides from the fruits
of Morinda citrifolia (Noni). J Oleo Sci 2010, 59(1): 49-57.
- Falguera V, Pagan J, Ibarz A.
A kinetic model describing melanin formation by means of mushroom tyrosinase. Food Res Intl 2010,
43(1): 66-69.
- Hariharan V, Klarquist J, Reust MJ, Koshoffer A, McKee MD, Boissy RE, Le Poole IC.

2010

Monobenzyl Ether of Hydroquinone and 4-Tertiary Butyl Phenol Activate Markedly Different
Physiological Responses in Melanocytes: Relevance to Skin Depigmentation. J Invest Dermatol 2010
130(1): 211-220.
- Koo J-H, Lee I, Yun S-K, Kim H-U, Park B-H, Park J-W.
Saponified sunflower and safflower oils inhibit melanogenesis in B16 melanoma cells. Mol Med Reports
(2010), 3(2): 281-285.
- Kumar KJ, Yang JC, Chu FH, Chang ST, Wang SY.
Lucidone, a novel melanin inhibitor from the fruit of Lindera erythrocarpa Makino. Phytother Res.
2010 Jan 13. [Epub ahead of print]
T

- Liang, C-H, Chou T-H, Ding H-Y.
Inhibition of melanogensis by a novel origanoside from Origanum vulgare. J Dermatol Sci 2010, 57(3):
170-177.
- Ohguchi K, Nakajima C, Oyama M, Iinuma M, Itoh T, Akao Y, Nozawa Y, Ito M.
Inhibitory effects of flavonoid glycosides isolated from the peel of Japanese persimmon (Diospyros kaki
'Fuyu') on melanin biosynthesis. Biol Pharm Bull. 2010 Jan;33(1):122-4.
- Park J-S, Kim DH, Lee JK, Lee JY, Kim DH, Kim HK, Lee H-J, Kim HC.
Natural ortho-dihydroxyisoflavone derivatives from aged Korean fermented soybean paste as potent
tyrosinase and melanin formation inhibitors. Bioorganic & Medicinal Chemistry Letters 2010, 20(3):
1162-1164.
- Senol FS, Orhan I, Yilmaz G, Cicek M, Sener B.
Acetylcholinesterase, butyrylcholinesterase, and tyrosinase inhibition studies and antioxidant activities
of 33 Scutellaria L. taxa from Turkey. Food Chem Toxicol 2010, 48(3): 781-788. .
-

Seo WD, Ryu YB, Curtis-Long MJ, Lee CW, Ryu HW, Jang KC, Park KH.
Evaluation of anti-pigmentary effect of synthetic sulfonylamino chalcone. Eur J Med Chem 2010, 45(5):
2010-2017.

- Thanigaimalai P, Lee K-C, Bang S-C, Lee J-H, Yun C-Y, Roh E, Hwang B-Y, Kim Y, Jung S-H.
Inhibitory effect of novel tetrahydropyrimidine-2(1H)-thiones on melanogenesis. Bioorganic &
Medicinal Chemistry (2010), 18(3): 1135-1142.
- Thanigaimalai P, Lee K-C, Bang S-C, Lee J-H, Yun C-Y, Roh E, Hwang B-Y, Kim Y, Jung S-H.
Evaluation of 3,4-dihydroquinazoline-2(1H)-thiones as inhibitors of alpha -MSH-induced melanin
production in melanoma B16 cells. Bioorg Med Chem 2010, 18(4): 1555-1562.
- Wang J, Wang Y, Tang Q, Wang Y, Chang Y, Zhao Q, Xue C.
Antioxidation activities of low-molecular-weight gelatin hydrolysate isolated from the sea cucumber
Stichopus japonicus. J Ocean Univ China (2010), 9(1): 94-98. .
- Yamazaki Y, Kawano Y.
Inhibitory effect of hydroxyindoles and their analogues on human melanoma tyrosinase. Zeitschrift fuer
Naturforschung, C: Journal of Biosciences 2010, 65(1/2): 49-54.

Melanin and related metabolites analysis
- Krohn J, Xu CT, Svenmarker P, Khoptyar D, Andersson-Engels S.
Transscleral visible/near-infrared spectroscopy for quantitative assessment of melanin in a uveal
melanoma phantom of ex vivo porcine eyes. Exp Eye Res 2010, 90(2): 330-336.

2011

- Sota T, Nakamura A, Otsubo S, Aisawa K, Nagaoka T, Furukawa M.
Noninvasive human skin melanin-measuring method, and its apparatus. Jpn. Kokai Tokkyo Koho 2010,
17pp. CODEN: JKXXAF JP 2010051589 A 20100311 Application: JP 2008-220313 20080828.
- Zonios G, Dimou A, Carrara M, Marchesini R.
In vivo optical properties of melanocytic skin lesions: common nevi, dysplastic nevi and malignant
melanoma. Photochem Photobiol 2010, 86(1): 236-240.

Melanin application
- Bernsmann F, Frisch B, Ringwald C, Ball V.
Protein adsorption on dopamine- melanin films: Role of electrostatic interactions inferred from
potential measurements versus chemisorption. J Colloid Interface Sci (2010), 344(1): 54-60.

-

- Chen S, Xue C, Wang J, Feng H, Wang Y, Ma Q, Wang D.
Adsorption of Pb(II) and Cd(II) by Squid Ommastrephes bartrami Melanin. Bioinorg Chem Appl.
2009:901563. Epub 2010 Jan 27.
Other pigments
- Cunha MM, Franzen AJ, Seabra SH, Herbst MH, Vugman NV, Borba LP, de Souza W, Rozental S.
Melanin in Fonsecaea pedrosoi: a trap for oxidative radicals. BMC Microbiol. 2010 Mar 16;10(1):80.
[Epub ahead of print]

2012
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Exposure to solar ultraviolet radiation (UV) is the main etiological factor for skin cancer, including melanoma.
Although the melanocyte is a minor cell population in the epidermis, it plays the major photoprotective role via
the synthesis of melanin and transfer of melanin-containing melanosomes to keratinocytes. Exposure to UV
results in the induction of DNA damage that triggers a stress response that activates DNA repair and survival
pathways. The response of melanocytes to UV is mediated mainly by a network of paracrine factors that non
only activate melanogenesis, but also DNA repair, anti-oxidant, and survival pathways that are pivotal for
maintenance of genomic stability and prevention of malignant transformation or apoptosis. The review by
Abdel-Malek et al summarized what is currently known about the responses of melanocytes to UV radiation.
Two important risk factors that have been emphasized in this review are pigmentation and DNA repair capacity,
both of which are regulated by a multitude of genes and paracrine factors. What is becoming evident is that
growth factors and their receptors, such as α-MSH and MC1R, and endothelin-1 and endothelin-B receptor,
which are best known for their regulation of melanocytes proliferation and melanogenesis, are now recognized
to be pivotal for activating DNA repair and antioxidant pathways. Elucidating the mechanisms by which these
pathways are activated in melanocytes might lead to effective prevention strategies to curtail the epidemic
increase in the incidence of melanoma.
Melanin synthesis in the skin, hair and eyes is ultimately regulated by tyrosinase, the critical rate-limiting
enzyme produced by melanocytes within those tissues. Although melanin is important for photoprotection from
UV radiation, excess melanin production and/or its abnormal distribution can cause irregular hyperpigmentation
of the skin. To date, many approaches that can inhibit tyrosinase activity and thus decrease melanin production
have been reported, for example, the inhibition of tyrosinase mRNA transcription, the disruption of tyrosinase
glycosylation, the competitive or non- competitive inhibition of tyrosinase catalytic activity or the acceleration
of tyrosinase degradation, all of which would reduce melanin synthesis and deposition. However, relative little
attention has been paid to regulating pigmentation via modulation of the stability of tyrosinase, which depends
on tyrosinase processing and maturation in the ER and Golgi, and its degradation via the ubiquitin proteasome
system (UPS) and/or the endosomal/lysosomal system. The review of Ando et al deals with the role of ubiquitin
potreasome system in regulating skin pigmentation. Studies on carbohydrate modifications revealed that
tyrosinase in the ER is proteolyzed via ER-associated protein degradation and that tyrosinase degradation can
also occur following its complete maturation in the Golgi. Among intrinsic factors that regulate the UPS, fatty
acids have been shown to modulate tyrosinase degradation in contrasting manners through increased or
decreased amounts of ubiquitinatd tyrosinase that leads to its accelerated or decelerated degradation by
proteasomes. Consequently, fatty acids may prove to be useful for effective skin lightening cosmetics based on
the regulatory mechanism of tyrosinase degradation.
The work by Bellei et al, on the role of p38 MAPK, in the control of the αMSH dependent melanogenesis,
contributes to clarify some contradictory aspects of literature in this field. Many works show that MAPK
inhibition is able to promote melanin synthesis. By contrast p38 MAPK inhibition seems to mediate an opposite
effect on melanogenesis. This study started also from the consideration that p38 role, in response to αMSH was
deducted uniquely by employing SB203580, as a p38 inhibitor. A more specific approach of inhibition, by
interfering techniques, revealed that the stimulus with αMSH, in concomitance with p38 MAPK silencing,
increased melanogenic response and tyrosinase family proteins expression. Although the molecular
mechanism(s) by which p38 promotes the degradation of melanogenic enzymes remain to be determined, the
involvement of the ubiquitine-proteasome pathway, in degrading melanogenic enzmes, is described.
Skin melanin pigmentation is a key adaptative process playing a crucial role in protection against the noxious
effects of solar UV radiation, which causes DNA damages and skin cancers. A well-characterized differentiation
program allows melanocytes to produce and transfer melanin to surrounding keratinocytes. In 1993 and 1994,
the Arnheiter’s and Read’ groups identified a new transcription factor, called microphthalmia-associated
transcription factor (MITF), that was initially shown to play a key role in melanocytes differentiation through
the direct transcriptional control of Tyrosinase, Tyrp 1 and DCT genes, encoding the three enzymes involved in
melanin synthesis or melanogenesis. Sixteen years after the first description of MITF, more than 40 direct MITF
target genes have been described. They play a key role in melanocytes, osteoclast and mast cell specific
functions. The review by Cheli et al provides an overview of the MITF-regulated genes, paying special
attention to the MITF target genes in melanocytes. As regard the melanocytes differentiation program, MITF
directly controls (i) the enzymes that synthesize melanin (Tyrosinase, Tyrp 1, DCT) and the protein required,
(ii) for melanosome structure (SILVER, MART1), (iii) for melanosome biogenesis through OA1 and (iv) for
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melanosome transport through Rab27A. Furthermore, several MITF target genes, e.g. BCL2, CDK2, CDKN1A,
CDKN2A, MET and HIF1A, link MITF to general cellular processes such as growth or survival. It should be
noted that all the MITF-regulated genes described are up-regulated by MITF. In conclusion, MITF, by
controlling the transcription of numerous genes, is the source of multiple and complex molecular cascades that
control melanocyte growth, survival and differentiation.
The review by Ebanks et al discuss the regulation of processes that control skin complexion coloration. Great
advances have been made in understanding the cellular and biochemical mechanisms in pigment biology and the
processes underlying skin pigmentation. This has led to the development of various skin lightening agents to
reduce skin hyperpigmentation. While several agents target target the rate limiting enzyme of melanogenesis
tyrosinase, there has been an increased interest in alternative hypopigmenting mechanisms. Yet, as addressed by
Lei et al, there is a need for a standardized and streamlined protocol to scree melanogenic regulatory
compounds, to simplify the difficult task of product comparison. Alsom as the number of putative depigmenting
agents grows there is an increased need for studies to clarify product efficacy, cytotoxicity, topical skin
penetration, stability and safety. To add to the complexity, it may be more advantageous to test compounds
together to address the synergistic effects on skin lightening, particularly when the active components influence
distinct steps of melanogenesis. While it is clear that great progress has been made in the study of skin
lightening, it is even more apparent that there is a great deal of work still left to be done.
The signalling module linking RAS to MAP kinases ERK1 and ERK2 is crucial to melanocyte proliferation and
very frequently activated in melanoma. MC1R, a G-coupled protein receptor, expressed in melanocytes, is a
major determinant of skin pigmentation and phototype. Upon stimulation by αMSH, MC1R triggers the cAMP
pathway and ERK phosphorylation. Herraiz at al, showed that the frequent melanoma-associated MC1R
variants R151C, R160W, and D294H are loss of function forms in signalling to cAMP, but activate the ERKs as
efficiently as wild-type. This suggests that coupling of MC1R to cAMP or to ERKs are independent events, and
provides a remarkable example of differential impact of point mutations on two signalling pathway. Moreover
the authors show that ERK phosphorylation is triggered at much lower agonist concentrations than cAMP
synthesis, suggesting that melanocytes might display a graded spectrum of responses to melanocortin ligands of
MC1R , with ERK-dependent processes occurring at lower agonist levelsthan cAMP-dependent events. Finally,
they also suggests that melanocytes harbouring variant MC1R might dosplay an imbalanced functional response
to melanocortins, with normal signalling to the ERKs but reduced coupling to cAMP.
Li et al isolated multipotent dermal stem cells from human foreskin dermis. These cells are capable of forming
spheres, they express the neural crest marker NGFRp75 and the undifferentiated marker OCT4, display an
extensive self-renewal capacity and can successfully differentiate into several derivatives of neural crest,
including melanocytes. Cultures of 3D skin reconstructs revealed that intradermal DSCs can differentiate into
melanocytes, which can then migrate to the basal epidermis and establish, bona fide, communication with
keratinocytes, through up-regulation of E-cadherin. These data strongly indicate that stem cellsin the dermis
constitute a reservoir for epidermal melanocytes. Thus, this work provides a window of opportunity to explore
the possibility of dermal stem cells in physiological and pathological events, such as tissue repair and neoplastic
changes of melanocytes.
Melanoma occurs with more frequency in subjects with a fair complexion. Clinically risk characteristics subtend
some molecular aspects today only poorly known, whose comprehension could contribute to improve the
prevention strategies of this neoplastic disease. Experimental evidences on in vitro and ex vivo models, have
shown that after UVA exposure catalase can be modified in its activity and its tridimensional structure
generating a protein with more acidic properties in particular prooxidant environments. The study by Maresca
et al reports that a catalase whit acidic properties is detectable in vivo, in intermittently photo-exposed skin,
independently from an acute photo-exposure. This conformer was more represented in the skin from subjects
with a fair complexion and phenotype characteristics of cutaneous photo-susceptibility. The acidic catalase was
particularly expressed in subjects with a high number of nevi, considered a clinical risk parameter for melanoma
susceptibility, further supporting the relevance of this biochemical parameter. It is also possible to envisage that
catalase charge modifications, due to a pro-oxidant environment, could be associated with other permanent
alterations, such as DNA damage, leading to the first steps of carcinogenesis. In conclusion the authors believe
that the presence of an acidic isoform of catalase is a foot print of a chronic and persistent damaging condition
which can be amplified by UV exposure through the induction of pheomelanogenesis and the generation of
reactive oxygen species.
The ultraviolet radiation on the skin is responsible for damages on cell structures. Melanins are able to prevent
UV propagation and antioxidants are involved in the detoxification of reactive oxygen species. Moreover, antiinflammatory agents and DNA repair mechanisms are also protective for the cells and some experimental
evidence has shown a correlation between pigmentation levels and antioxidants. Melanocortin-1 Receptor
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(MC1R) could be envisaged as a key element in this pleiotropic control, for both its well known role as a
driving force of eu-melanogenesis and its capacity to promote other photo-protective effects, which go beyond
quantitative and qualitative changes in melanin synthesis. Among them, some experimental data have
underlined the role of MC1R in protecting DNA against UV-mediated damages, contributing to reduce genomic
instability and mutagenesis. Further evidences on melanogenically active cells have shown the ability of α-MSH
to activate immediate defense responses to UV-induced oxidative stress and to exert anti-inflammatory effects.
The study by Maresca et al identified a new α-MSH-mediated biological mechanism able to confer a rapid
antioxidant protection against reactive species generation. This work attributes to α-MSH a protective role in
defending melanocytes, and possibly keratinocytes, not only on the basis of its pigmentary action, but also for
its capacity to stimulate a quick anti-oxidant defence represented by catalase. Finally this study highlights novel
catalase regulatory mechanisms that so far have not been known.
Melasma is a common chronic, acquired pigmentation that occurs as a consequence of specific hyperfunctional
melanocytes that cause excessive melanin deposition in the epidermis and dermis. The paper by Ortonne et al
presents the results of a global survey of women designed and conducted by the Pigmentary Disorders Academy
(PDA) to investigate the effect of pregnancy, hormonal contraception, family history and sun exposure on onset,
chronicity and the course of melasma. The aim of this survey was to gain a better understanding of the causative
factors associated with this disorder, with a particular focus on hormonal factors and UV exposure in females.
The survey results confirm that melasma often appears many years after the last pregnancy and without any
history of contraceptive use. A combination of factors, including UV exposure, family history and age are likely
to play a role in the development of melasma in most patients. The member of PDA conclude that, whilst the
accepted triggers do affect the onset of melasma, a combination of these factors, plus skin type, often triggers
this disorder. Ultimately, it is hoped that this survey may provide further insight into how physicians can
manage individual melasma cases, support recommendation of preventive measures and even anticipate
treatment results and recurrence.
Over the past decade, it has been extensively demonstrated in vivo and in vitro that the entire epidermis of
patients with vitiligo houses severe H2O2-mediated oxidative stress due to accumulation of this ROS in the
millimolar range. Additionally, due to the lack of protecting pigment in the skin of affected individuals,
increased susceptibility to solar rays, as well as, development of sun induced skin cancer and premature aging of
the skin would be highly expected. Surprisingly, vitiligo individuals neither have an increased risk for
nonmelanoma skin cancer and increased number of sunburn cells, nor all experience increased solar sensitivity.
Even more surprisingly is that the skin of these subjects is significantly younger compared with age-mached
healthy individuals. Salem et al show in the epidermis of vitiligo subjects (a) an increase in both DNA damage
and DNA repair mechanisms; (b) the presence of high levels peroxynitrite; (c) the up-regulation of p53 not
associated with apoptosis signs. Taken together, the authors add a novel oxygen species to the list of oxidative
stress inducers in vitiligo. Moreover they propose up-regulated wild-type p53 together with p76MDM2 as major
players in the control of DNA damage/repair and prevention of photodamage and nonmelanoma skin cancer in
vitiligo.
An altered production of cutaneous melanin may cause considerable problems of esthetic nature, especially in
hyperpigmentary conditions, like melasma, postinflammatory hyperpigmentation, freckles or lentiges.
Development of preparations for bleaching hyperpigmented lesions or to safely achieve overall whitening is one
of the challenges for cosmetic industry. One of the most obvious cellular targets for depigmenting agents is the
enzyme tyrosinase. The scientific literature on tyrosinase inhibition shows that many studies deals with
tyrosinase inhibitors from natural sources. Many inhibitors are known as competitive inhibitors of tyrosinase,
others inhibit the maturation of this enxyme or the transport of melanosomes from melanocytes to surrounding
keratynocytes. In this review Smit et al present an overview of natural whitening products that may decrease
skin pigmentation by the interference with the pigmentary processes.
Exposure of cultured human melanocytes to UV results in DNA damage. In this report, Song et al addressed the
protective effect of α-MSH against UV-induced oxidative stress. They present data demonstrating immediate
dose-dependent generation of hydrogen peroxide in UV-irradiated melanocytes, which correlated directly with a
decrease in catalase activity. Pretreatment with α-MSH reduced the UV-induced generation of 7,8-dihydro-8oxyguanine (8-oxodG), a major form of oxidative DNA damage, and increased the proteins levels of catalase
and ferritin. The effect of α-MSH on 8-oxodG induction was mediated by activation of MC1R, as it was absent
in melanocytes expressing loss-of-function MC1R, and blocked by concomitant treatment with an analogue of
agouti signalling protein. The results provide evidence for the critical role of α-MSH in photoprotecting
melanocytes by activating early defense mechanisms that reduce ROS generation, and hence oxidative DNA
damage. These antioxidant effects of α-MSH might be critical for its role in melanoma prevention, and explain,
at least in part, the high risk for individuals with loss-of-function MC1R to melanoma.
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α-MSH, POMC and MC-1R – what’s new?
Novel insights into the interaction between p38 MAPK signaling and α-MSH-induced pigmentation
Work on B16 murine melanoma cells has implicated the p38 MAPK signaling pathway as a regulator of
basal or α-MSH-induced melanogenesis for some time. Recently, ubiquitination of tyrosinase by the p38
MAPK pathway has been reported (Bellei et al., J. Biol. Chem. 2010; 285: 7288-7299). The authors first
show that pharmacological blockade of the p38 MAPK signaling pathway with a commonly used p38
MAPK inhibitor SB203580 reduces basal and α-MSH-induced melanin synthesis in B16 melanoma cells.
However, this effect did not appear to be specific as a negative control substance of the pharmacological
inhibitor SB203580 likewise reduced melanogenesis. More specific p38 MAPK suppression by genetic
ablation, i. e. by employing siRNA, surprisingly stimulated α-MSH-induced melanin synthesis and
melanogenesis-related enzymes. Interestingly, artificial activation of B16 cells or normal human
melanocytes with the p38 MAPK stimulator anisomycin caused tyrosinase and TRP-1 degradation,
presumably by increased proteasomal pathway (ubiquitination). These data demonstrate a novel
mechanism of p38-mediated regulation of melanogenesis-related enzymes and melanin synthesis.
α-MSH-induced CD 8+ cells, melanoma, and the role of functioning MC1R
There is clear evidence that α-MSH can affect many other cellular processes beyond pigmentation. One
particular fascinating aspect is the immunomodulatory action of α-MSH that may be mediated by MCRs.
In a recent paper by Loser et al. (Plose ONE 2010; 5: e8958) MC-1R mRNA transcripts and MC1R
immunoreactivity were detected in CD8+ cells from wild-type C57/BL6 mice. α-MSH increased MC1R
immunoreactivity in these cells. As shown by adoptive transfer, α-MSH-treated murine CD8+ T cells
reduced experimentally induced contact allergy responses in recipient mice. The α-MSH-treated CD8+ T
cells from wild-type mice but not from Mc1r-signalling deficient mice (C57BL/6Je/e) exhibited increased
expression of proteins crucial in cytotoxic effector function, e. g. granzymes A and B, perforin or Fas. In
addition, their cytotoxic activity against target cells was enhanced by α-MSH. Interestingly, transfer of αMSH-treated CD8+ T cells from wild-type mice led to reduced tumor growth of B16 melanoma cells
expressing the chicken ovalbumin gene. The relevance of these experimental findings was supported by
testing α-MSH-induced cytotoxicity in CD8+ T cells from melanoma patients with skin type I and those
with skin type 2/3. After MC1R genotyping, it became apparent that α-MSH-mediated cytotoxicity of
CD8+ T cells was lower in melanoma patients with impaired MC1R function than in those patients
carrying wild-type MC1R. These findings may provide a further link how deviated a-MSH function and
altered MC1R signalling may increase melanoma risk in individuals with loss of function MC1R allelic
variants.
Induction of catalase in B16 melanoma cells by α-MSH - further support for the anti-oxidative
effector function of α-MSH in melanocytes?
Several lines of evidence demonstrate that α-MSH induces the expression of cytoprotective enzymes such
as heme oxygenase-1 (HO-1) in normal human melanocytes per se or as a compensatory mechanism after
UVB irradiation (Kokot et al. Endocrinology 2009; 150: 3197-3206). In a recent paper by Maresca et al.
(Pigm. Cell Melanoma Res. 2010; Epub ahead of printing) the authors used B16 melanoma cells to show
increased catalase activity following stimulation with 10-7 M of α-MSH. This α-MSH-mediated
upregulation of catalase was rapid (within few hrs), occurred at protein level and was independent of the
melanogenic process. It was not paralleled by increased mRNA amounts. The effect of α-MSH appeared
to be PKA-mediated since the pharmacological PKA pathway inhibitor (H89) suppressed the
upregulation of catalase. Interestingly, α-MSH-induced catalase displayed partial re-distribution toward
the cell periphery associated with melanosomes as shown by confocal microscopy with antibodies against
catalase and tyrosinase. The data suggest that α-MSH may induce a quick anti-oxidative defence by
induction and redistribution of catalase - findings that yet have to confirmed in normal human
melanocytes.
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In PCMR Nick Hayward does a nice coverage of the Nature paper by Pleasance et al on the mutation spectrum
of the first melanoma genome. The genome of the COLO-829 (derived from a melanoma metastasis of a 43 year
old male) shows an enormous number of differences with the normal genome. An interesting explanation of the
mutational spectrum of the chromosomal region (1q) suggests that UVR induced mutations occurred early and
ROS induced mutation, at a later stage of tumour development. The papers by Kuphal and Bosserhoff and
Trappey et al also describe different molecular processes that may be involved in (UV induced) melanoma.
Among various other aspects Kuphal pays attention to the energy (ATP) depletion that may play a role in
melanoma. Von Thaler et al review the literature on the role of both UVA and UVB in different models of
melanoma and they also mention the mitochondrial ATP production but especially emphasize the role of
mtDNA damage.
Next to a role for UV and ROS, Dennis et al report on the association of melanoma with various pesticides or
with previous use of older pesticides containing arsenic. Whatever may be responsible for the DNA damage, a
proper functioning of the DNA repair machinery should protect against too much harm. Di Luca et al
investigated polymorphisms in four nucleotide excision repair (NER) genes in a group of 700 French melanoma
patients. Although none of the 12 variants tested was statistically associated with melanoma risk, interesting
observations were made for some of the variants. E.g. the XPD/ERCC2 751Gln variant was significantly higher
in younger patients and the XPD/ERCC2 312Asp was associated with melanoma risk in patients with high
intermittent UV exposure.
With regard to the role of oxidative stress in melanocytes and naevi Baldea et al performed a study using
melanocyte cultures with tyrosine induced pigmentation. They describe influences of UV radiation in
melanocyte cultures of light skin type treated with increased tyrosine, on superoxide dismutase and catalase.
Goodson et al used an interesting approach by studying oxidative stress in naevi after oral ingestion of Nacetylcysteine (NAC). Ex vivo effects of the NAC on glutathione and cysteine levels in the naevi could be
demonstrated. Unfortunately, UV induced depletion of glutathione was attenuated in only half of the patients
whereas also increases were observed in the other half.
Three papers are devoted to the topic of increased risk of (non-melanoma)skin cancer in transplant patients.
Cramer et al indicate that there is insufficient information provided to kidney transplant patient about the 3-4
fold risk in cancers due to the life long immunosuppression. Ulrich et al studied the effect of regular sunscreen
use for prevention of actinic keratoses, SCC and BCC in organ transplant recipients. For the group using
sunscreens significantly less new AK and SCC developed during the study. The use of the calcineurin inhibitor
cyclosporine A (CsA) as an immunosuppressant, is known to cause most of the NMSC in the transplant patients
(Wulff et al). In a mouse model CsA in combination with sirolimus (an inhibitor of mTOR) results in fewer and
smaller tumours than with CsA alone. A further improvement is obtained by using an anti inflammatory agent
celecoxib, with a reduction of inflammation, tumor size and number.
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An interesting detailed procedure for the isolation of neuromelanin granules is presented by Tribl et al. (2009).
The proposed protocol is the basis for a proteomic analysis at the organelle level, an important approach to
understanding subcellular protein profile changes under pathological conditions. A review is also provided by
Lee and Andersen (2010) on iron dysregulation in Parkinson disease. This is an extensively investigated field of
research that the authors address with a main focus on the role of altered homeostatic mechanisms in iron
accumulation in the aging parkinsonian brain. An unusual type of polymer, referred to as a putative
neuromelanin, derived from serotonin and inducing neuronal toxicity is the subject of a paper by Miller et al.
(2010). This melanin-like pigment is of considerable interest in relation to pathological conditions associated
with extensive oxidative stress and lipid peroxidation, and deserves further attention. However, it would not be
advisable to use the term neuromelanin for this serotonin-depleting pigment until a more complete chemical
characterization and a detailed subcellular localization become available.
-

Lee, Donna W.; Andersen, Julie K.
Iron elevations in the aging Parkinsonian brain: a consequence of impaired iron homeostasis? Journal
of Neurochemistry 112(2), 332-339, 2010.
Abstract : A review. The contribution of iron dysregulation to the etiol. of a variety of neuronal diseases
comes as no surprise given its necessity in numerous general cellular and neuron-specific functions, its
abundance, and its highly reactive nature. Homeostatic mechanisms such as the iron regulatory protein and
hypoxia-inducible factor pathways are firmly evolutionarily set in place to prevent 'free' iron from
participating in chem. Fenton and Haber-Weiss reactions which can result in subsequent generation of toxic
hydroxyl radicals. However, given the multiple layers of complexity in cellular iron regulation, disruption
of any no. of genetic and environmental components can disturb the delicate balance between the various
mol. players involved in maintaining an appropriate metabolic iron homeostasis. In this review, we will
primarily focus on: (i) the impact of aging and gender on iron dysfunction as these are important criteria in
the detn. of iron-related disorders such as Parkinson's disease (PD), (ii) how iron mismanagement via
disruption of cellular entry and exit pathways may contribute to these disorders, and (iii) how the
availability of non-invasive measurement of brain iron may aid in PD diagnosis.

-

Miller, Elizabeth D.; Fibuch, Eugene E.; Seidler, Norbert W.
Toxicity of a serotonin-derived neuromelanin. Biochemical and Biophysical Research Communications
391(2), 1297-1300, 2010.
Abstract : Postoperative Cognitive Dysfunction (POCD) is assocd. with increased mortality in the elderly
and may occur from lipid peroxidn. in aging. We previously showed that sevoflurane sequesters acrolein,
which promotes the formation of a novel species of a putative neuromelanin. The current study examd. the
properties of this serotonin-derived melanoid (SDM). The interaction of SDM with unilamellar vesicles
(ULVs) was examd. using lipid membrane probes. Vesicle disruption was investigated by leakage of dye
from calcein-loaded ULVs. We obsd. that SDM decreased diphenyl-hexatriene fluorescence anisotropy and
increased the temp.-dependent change in anisotropy. SDM changed the absorbance of merocyanin-bound
ULVs. SDM increased detergent-mediated calcein leakage. SDM structure was dramatically altered upon
interaction with ULVs. We also obsd. that SDM enhanced detergent-mediated leakage of loaded ULVs,
suggesting that SDM may be neurotoxic. We propose that inhalational agents, which sequester acrolein,
may promote the prodn. of certain species of neuromelanin that depletes local serotonin and enhances
neuronal vulnerability.

-

Tribl, Florian.
Sub-proteome processing: isolation of neuromelanin granules from the human brain. Methods in
Molecular Biology 566(Neuroproteomics), 95-107, 2009.
Abstract : The sub-proteome anal. of organdies is a field of high relevance for mol. biol., because it
provides detailed insights into the protein compn. of cellular compartments. This approach not only results
in a catalog of organellar proteins, but in fact holds the potential to uncover the enzymic armament engaged
in biochem. reactions and to identify novel mechanisms of organelle biogenic pathways. Knowledge about
protein localization may be a first step towards extensive functional analyses of specific target proteins
engaged in development, aging, or disease. Moreover, several disorders of the human brain include aberrant
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protein function in specific compartments. Thus, a closer look at cellular organelles will allow for
advancing our current perceptions of pathogenic processes. This chapter aims to provide a methodol.
workflow given by the isolation of neuromelanin granules from the human midbrain. This approach
encompasses several modular steps that can easily be adjusted to any other organelle of interest and follows
the sequence of (1) organelle isolation, (2) isolation quality controls by transmission electron microscopy
and Western immuno blotting, and (3) gel-based protein sepn. towards protein identification by mass
spectrometry.

2024

66.. G
meennttaall bbiioollooggyy
Geenneettiiccss,, m
moolleeccuullaarr aanndd ddeevveellooppm
(Dr F. Beermann)

- Baxter LL, Loftus SK, Pavan WJ.
Networks and pathways in pigmentation, health, and disease. Wiley Interdiscip Rev Syst Biol Med 1: 359371, 2009.
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Genomic code for Sox10 activation reveals a key regulatory enhancer for cranial neural crest. Proc Natl
Acad Sci U S A 107: 3570-3575, 2010.
- Biesemeier A, Kreppel F, Kochanek S, Schraermeyer U.
The classical pathway of melanogenesis is not essential for melanin synthesis in the adult retinal
pigment epithelium. Cell Tissue Res 339: 551-560, 2010.
- Blanpain C, Sotiropoulou PA.
A dominant role of the hair follicle stem cell niche in regulating melanocyte stemness. Cell Stem Cell 6:
95-96, 2010.
Comment on the paper by Nishimura et al., 2010.
- Cheli Y, Ohanna M, Ballotti R, Bertolotto C.
Fifteen-year quest for microphthalmia-associated transcription factor target genes. Pigment Cell
Melanoma Res 23: 27-40, 2010.
- Chiang PW, Spector E, McGregor TL.
Evidence suggesting digenic inheritance of Waardenburg syndrome type II with ocular albinism. Am J
Med Genet A 149A: 2739-2744, 2009.
- Colombo S, Kumasaka M, Lobe C, Larue L
Genomic localization of the Z/EG transgene in the mouse genome. Genesis 48: 96-100, 2010
Comment: Besides the chromosomal mapping of the Z/EG transgene to mouse chromosome 5, the paper
reports on isolation of GFP-labelled melanocytes using the Z/EG and Tyr::Cre transgenic lines.
- Cui Y, Borysova MK, Johnson JO, Guadagno TM.
Oncogenic B-Raf(V600E) induces spindle abnormalities, supernumerary centrosomes, and aneuploidy
in human melanocytic cells. Cancer Res 70: 675-684, 2010.
- de Castro CC, do Nascimento LM, Walker G, Werneck RI, Nogoceke E, Mira MT.
Genetic Variants of the DDR1 Gene Are Associated with Vitiligo in Two Independent Brazilian
Population Samples. J Invest Dermatol 2010 (Epub, ahead of print).
- Deng W, Tan Y, Wang X, Xi D, He Y, Yang S, Mao H, Gao S.
Molecular cloning, sequence characteristics, and polymorphism analyses of the tyrosinase-related
protein 2 / DOPAchrome tautomerase gene of black-boned sheep (Ovis aries). Genome 52: 1001-1011,
2009.
- Dhomen N, Da Rocha Dias S, Hayward R, Ogilvie L, Hedley D, Delmas V, McCarthy A, Henderson D,
Springer CJ, Pritchard C, Larue L, Marais R.
Inducible expression of (V600E) Braf using tyrosinase-driven Cre recombinase results in embryonic
lethality. Pigment Cell Melanoma Res 23: 112-120, 2010.
- Dovey M, White RM, Zon LI.
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Oncogenic NRAS cooperates with p53 loss to generate melanoma in zebrafish. Zebrafish 6: 397-404,
2009.
- Dreger DL, Schmutz SM.
The variant red coat colour phenotype of Holstein cattle maps to BTA27. Anim Genet 41: 109-112, 2010.
- Ebanks JP, Wickett RR, Boissy RE.
Mechanisms regulating skin pigmentation: the rise and fall of complexion coloration. Int J Mol Sci 10:
4066-4087, 2009.
- Edwards M, Bigham A, Tan J, Li S, Gozdzik A, Ross K, Jin L, Parra EJ.
Association of the OCA2 polymorphism His615Arg with Melanin Content in East Asian populations:
further evidence of convergent evolution of skin pigmentation. PLoS Genet 6: e1000867, 2010.
- Elias PM, Menon G, Wetzel BK, Williams JJ.
Barrier requirements as the evolutionary "driver" of epidermal pigmentation in humans. Am J Hum
Bio 2010 (Epub, ahead of print).
- Patton EE, Mitchell DL, Nairn RS.
Genetic and Environmental Melanoma Models in Fish. Pigment Cell Melanoma Res 2010 (Epub, ahead of
print).
- Fontanesi L, Beretti F, Riggio V, Gomez Gonzalez E, Dall'Olio S, Davoli R, Russo V, Portolano B.
Copy number variation and missense mutations of the agouti signaling protein (ASIP) gene in goat
breeds with different coat colors. Cytogenet Genome Res 126: 333-347,2009.
- Fontanesi L, Forestier L, Allain D, Scotti E, Beretti F, Deretz-Picoulet S, Pecchioli E, Vernesi C, Robinson TJ,
Malaney JL, Russo V, Oulmouden A.
Characterization of the rabbit agouti signaling protein (ASIP) gene: transcripts and phylogenetic
analyses and identification of the causative mutation of the nonagouti black coat colour. Genomics 95:
166-175, 2010.
- Gledhill K, Rhodes LE, Brownrigg M, Haylett AK, Masoodi M, Thody AJ, Nicolaou A, Tobin DJ.
Prostaglandin-E(2) is Produced by Adult Human Epidermal Melanocytes in response to UVB in a
Melanogenesis-Independent Manner. Pigment Cell Melanoma Res 2010 (Epub, ahead of print).
- Graham A.
Melanocyte production: dark side of the Schwann cell. Curr Biol 19: R1116-1117, 2009.
A comment on the paper by Adameyko et al., Cell, 2009.
- Guo XL, Ruan HB, Li Y, Gao X, Li W.
Identification of a novel nonsense mutation on the Pax3 gene in ENU-derived white belly spotting mice
and its genetic interaction with c-Kit. Pigment Cell Melanoma Res 23: 252-262, 2010.
- Hiramoto K.
Increase in dopa-positive melanocytes in the mouse intestine in response to ultraviolet B rays via the
eyes. Clin Exp Dermatol 2010 (Epub, ahead of print).
- Hoashi T, Sato S, Yamaguchi Y, Passeron T, Tamaki K, Hearing VJ.
Glycoprotein nonmetastatic melanoma protein b, a melanocytic cell marker, is a melanosome-specific
and proteolytically released protein. FASEB J 2010 (Epub, ahead of print).
- Hoashi T, Tamaki K, Hearing VJ.
The secreted form of a melanocyte membrane-bound glycoprotein (Pmel17/gp100) is released by
ectodomain shedding. FASEB J 24: 916-930, 2010.
- Hofreiter M, Schoneberg T.
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The genetic and evolutionary basis of colour variation in vertebrates. Cell Mol Life Sci 2010 (Epub, ahead
of print).
- Horvath G, Blaho M, Kriska G, Hegedus R, Gerics B, Farkas R, Akesson S.
An unexpected advantage of whiteness in horses: the most horsefly-proof horse has a depolarizing white
coat. Proc Biol Sci 2010 (Epub, ahead of print).
Comment: An interesting aspect of evolution, proposing why white horses might have not only disadvantages
(UV, predation risk), but also a certain advantage being less attacked by blood-sucking flies.
- Hou HY, Hou L.
All roads lead to melanocytes. Pigment Cell Melanoma Res 23: 290-291, 2010.
- Hwang HW, Pavan WJ.
Melanocytes don't always take the high road. Pigment Cell Melanoma Res 23: 11-13, 2010.
A comment on the paper by Adameyko et al., 2009, Cell.
- Kakoi H, Tozaki T, Nagata S, Gawahara H, Kijima-Suda I.
Development of a method for simultaneously genotyping multiple horse coat colour loci and genetic
investigation of basic colour variation in Thoroughbred and Misaki horses in Japan. J Anim Breed Genet
126: 425-431,2009.
- Kim JH, Sohn KC, Choi TY, Kim MY, Ando H, Yoon J, Choi SJ, Kim S, Lee YH, Lee JH, Kim CD, Yoon TJ.
beta-catenin regulates melanocyte dendricity through the modulation of PKCzeta and PKCdelta.
Pigment Cell Melanoma Res 2010 (Epub, ahead of print).
- Kosmadaki MG, Naif A, Hee-Young P.
Recent progresses in understanding pigmentation. G Ital Dermatol Venereol 145: 47-55, 2010.
- Laga AC, Lai CY, Zhan Q, Huang SJ, Velazquez EF, Yang Q, Hsu MY, Murphy GF.
Expression of the embryonic stem cell transcription factor SOX2 in human skin: relevance to
melanocyte and merkel cell biology. Am J Pathol 176: 903-913, 2010.
- Lai IL, Lin TP, Yao YL, Lin CY, Hsieh MJ, Yang WM.
Histone deacetylase 10 relieves repression on the melanogenic program by maintaining the
deacetylation status of repressors. J Biol Chem 285: 7187-7196, 2010.
Abstract: HDAC10 belongs to the class II histone deacetylase family; however, its functions remain enigmatic.
We report here that the HDAC10 protein complex contained deacetylated chaperone protein hsc70, and
HDAC10 relieved repression of melanogenesis by decreasing the repressional activity of two transcriptional
regulators, paired box protein 3 (Pax3) and KRAB-associated protein 1 (KAP1). HDAC10 physically
interacted with Pax3 and KAP1 in a ternary complex and maintained Pax3 and KAP1 in a deacetylated state.
Deacetylated Pax3 and KAP1 derepressed promoters of microphthalmia-associated transcription factor
(MITF) and melanocyte-specific tyrosinase-related protein 1 and 2 (TRP-1 and TRP-2), three genes of the
melanogenesis cascade, in a trichostatin A-sensitive manner. Co-occupancy of melanogenic promoters by
HDAC10, Pax3, and KAP1 only happened in cells of the melanocyte lineage, and KAP1 facilitated nuclear
enrichment of HDAC10. Finally, cellular melanin content correlated directly with the expression level and
activity of HDAC10. Our results not only show that HDAC10 regulates melanogenesis but also demonstrate
that the transcriptional activities of Pax3 and KAP1 are intimately linked to their acetylation status.
- Li J, Yang H, Li JR, Li HP, Ning T, Pan XR, Shi P, Zhang YP.
Artificial selection of the melanocortin receptor 1 gene in Chinese domestic pigs during domestication.
Heredity 2010 (Epub, ahead of print).
- Li L, Fukunaga-Kalabis M, Yu H, Xu X, Kong J, Lee JT, Herlyn M.
Human dermal stem cells differentiate into functional epidermal melanocytes. J Cell Sci 123: 853-860,
2010.
Abstract: Melanocytes sustain a lifelong proliferative potential, but a stem cell reservoir in glabrous skin has
not yet been found. Here, we show that multipotent dermal stem cells isolated from human foreskins lacking
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hair follicles are able to home to the epidermis to differentiate into melanocytes. These dermal stem cells,
grown as three-dimensional spheres, displayed a capacity for self-renewal and expressed NGFRp75, nestin
and OCT4, but not melanocyte markers. In addition, cells derived from single-cell clones were able to
differentiate into multiple lineages including melanocytes. In a three-dimensional skin equivalent model,
sphere-forming cells differentiated into HMB45-positive melanocytes, which migrated from the dermis to the
epidermis and aligned singly among the basal layer keratinocytes in a similar fashion to pigmented
melanocytes isolated from the epidermis. The dermal stem cells were negative for E-cadherin and N-cadherin,
whereas they acquired E-cadherin expression and lost NGFRp75 expression upon contact with epidermal
keratinocytes. These results demonstrate that stem cells in the dermis of human skin with neural-crest-like
characteristics can become mature epidermal melanocytes. This finding could significantly change our
understanding of the etiological factors in melanocyte transformation and pigmentation disorders; specifically,
that early epigenetic or genetic alterations leading to transformation may take place in the dermis rather than in
the epidermis.
- Mascarenhas JB, Littlejohn EL, Wolsky RJ, Young KP, Nelson M, Salgia R, Lang D.
PAX3 and SOX10 activate MET receptor expression in melanoma. Pigment Cell Melanoma Res 23: 225237, 2010.
- Mengel-From J, Wong TH, Morling N, Rees JL, Jackson IJ.
Genetic determinants of hair and eye colours in the Scottish and Danish populations. BMC Genet 10: 88,
2009.
- Minvielle F, Bed'hom B, Coville JL, Ito S, Inoue-Murayama M, Gourichon D.
The "silver" Japanese quail and the MITF gene: causal mutation, associated traits and homology with
the "blue" chicken plumage. BMC Genet 11: 15, 2010.
- Mishra PJ, Ha L, Rieker J, Sviderskaya EV, Bennett DC, Oberst MD, Kelly K, Merlino G.
Dissection of RAS downstream pathways in melanomagenesis: a role for Ral in transformation.
Oncogene 2010 (Epub ahead of print).
- Mort RL, Hay L, Jackson IJ.
Ex vivo live imaging of melanoblast migration in embryonic mouse skin. Pigment Cell Melanoma Res 23,
299-301, 2010.
Comment: Live imaging of melanocyte precursors/melanoblasts is achieved using Tyr::Cre transgenic mice
activating YFP from the RosaYFPR transgene.
- Nguyen CT, Langenbacher A, Hsieh M, Chen JN.
The PAF1 complex component Leo1 is essential for cardiac and neural crest development in zebrafish.
Dev Biol 2010 (Epub ahead of print).
- Nishimura EK, Suzuki M, Igras V, Du J, Lonning S, Miyachi Y, Roes J, Beermann F, Fisher DE.
Key roles for transforming growth factor beta in melanocyte stem cell maintenance. Cell Stem Cell 6:
130-140, 2010.
Abstract: Melanocyte stem cells in the bulge area of hair follicles are responsible for hair pigmentation, and
defects in them cause hair graying. Here we describe the process of melanocyte stem cell entry into the
quiescent state and show that niche-derived transforming growth factor beta (TGF-beta) signaling plays
important roles in this process. In vitro, TGF-beta not only induces reversible cell cycle arrest, but also
promotes melanocyte immaturity by downregulating MITF, the master transcriptional regulator of melanocyte
differentiation, and its downstream melanogenic genes. In vivo, TGF-beta signaling is activated in melanocyte
stem cells when they reenter the quiescent noncycling state during the hair cycle and this process requires Bcl2
for cell survival. Furthermore, targeted TGF-beta type II receptor (TGFbRII) deficiency in the melanocyte
lineage causes incomplete maintenance of melanocyte stem cell immaturity and results in mild hair graying.
These data demonstrate that the TGF-beta signaling pathway is one of the key niche factors that regulate
melanocyte stem cell immaturity and quiescence.
- Pingault V, Ente D, Dastot-Le Moal F, Goossens M, Marlin S, Bondurand N.
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Review and update of mutations causing Waardenburg syndrome. Hum Mutat 2010 (Epub ahead of
print).
- Primot A, Mogha A, Corre S, Roberts K, Debbache J, Adamski H, Dreno B, Khammari A, Lesimple T,
Mereau A, Goding CR, Galibert MD.
ERK-regulated differential expression of the Mitf 6a/b splicing isoforms in melanoma. Pigment Cell
Melanoma Res 23: 93-102, 2010.
- Puig I, Champeval D, De Santa Barbara P, Jaubert F, Lyonnet S, Larue L.
Deletion of Pten in the mouse enteric nervous system induces ganglioneuromatosis and mimics intestinal
pseudoobstruction. J Clin Invest 119: 3586-3596, 2009.
- Rendo F, Iriondo M, Manzano C, Estonba A.
Identification of horse chestnut coat color genotype using SNaPshot. BMC Res Notes 2: 255, 2009.
- Rieder S.
Molecular tests for coat colours in horses. J Anim Breed Genet 126: 415-424, 2009.
- Rosenblum EB, Rompler H, Schoneberg T, Hoekstra HE.
Molecular and functional basis of phenotypic convergence in white lizards at White Sands. Proc Natl
Acad Sci U S A 107: 2113-2117, 2010.
- Rouzaud F, Oulmouden A, Kos L.
The untranslated side of hair and skin mammalian pigmentation: Beyond coding sequences. IUBMB
Life 2010 (Epub ahead of print).
- Saldana-Caboverde A, Kos L.
Roles of endothelin signaling in melanocyte development and melanoma. Pigment Cell Melanoma Res 23,
160-170, 2010.
- Schouwey K, Larue L, Radtke F, Delmas V, Beermann F.
Transgenic expression of Notch in melanocytes demonstrates RBP-Jk-dependent signaling. Pigment Cell
Melanoma Res 23: 134-136, 2010.
Comment: Hair graying in mice lacking Notch1 and Notch2 in melanocytes, but not in those lacking the
downstream key factor Rbp-Jk is rescued by a Dct::NotchIC transgene.
- Singaravelan N, Pavlicek T, Beharav A, Wakamatsu K, Ito S, Nevo E.
Spiny mice modulate eumelanin to pheomelanin ratio to achieve cryptic coloration in "evolution
canyon," Israel. PLoS One 5: e8708, 2010.
Significance: It appears that rodents adaptively modulate eumelanin and pheomelanin contents to achieve
cryptic coloration in contrasting habitats even at a microscale.
- Stark MS, Tyagi S, Nancarrow DJ, Boyle GM, Cook AL, Whiteman DC, Parsons PG, Schmidt C, Sturm RA,
Hayward NK.
Characterization of the Melanoma miRNAome by Deep Sequencing. PLoS One 5: e9685, 2010.
- Uong A, Zon LI.
Melanocytes in development and cancer. J Cell Physiol 222: 38-41, 2010.
- Vachtenheim J, Borovansky J.
"Transcription physiology" of pigment formation in melanocytes: central role of MITF. Exp Dermatol
2010 (Epub ahead of print).
- Vachtenheim J, Ondrusova L, Borovansky J.
SWI/SNF chromatin remodeling complex is critical for the expression of microphthalmia-associated
transcription factor in melanoma cells. Biochem Biophys Res Commun 392: 454-459, 2010.
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- Valenzuela RK, Henderson MS, Walsh MH, Garrison NA, Kelch JT, Cohen-Barak O, Erickson DT, John
Meaney F, Bruce Walsh J, Cheng KC, Ito S, Wakamatsu K, Frudakis T, Thomas M, Brilliant MH.
Predicting Phenotype from Genotype: Normal Pigmentation. J Forensic Sci 2010 (Epub ahead of print).
- Villareal MO, Han J, Yamada P, Shigemori H, Isoda H.
Hirseins inhibit melanogenesis by regulating the gene expressions of Mitf and melanogenesis enzymes.
Exp Dermatol 2010 (Epub ahead of print).
- Wan J, Liu XM, Lei TC, Xu SZ.
Effects of mutation in dopachrome tautomerase on melanosome maturation and anti-oxidative potential
in cultured melanocytes. Zhonghua Yi Xue Za Zhi 89: 1707-1710, 2009 (in Chinese).
- Wang Y, Radfar S, Liu S, Riker AI, Khong HT.
Mitf-Mdel, a novel melanocyte/melanoma-specific isoform of microphthalmia-associated transcription
factor-M, as a candidate biomarker for melanoma. BMC Med 8: 14, 2010.
- Yang G, Thieu K, Tsai KY, Piris A, Udayakumar D, Njauw CN, Ramoni MF, Tsao H.
Dynamic gene expression analysis links melanocyte growth arrest with nevogenesis. Cancer Res 69:
9029-9037, 2009.
- Zabierowski SE, Herlyn M.
Embryonic stem cells as a model for studying melanocyte development. Methods Mol Biol 584: 301-316,
2010.
- Zhu Z, He J, Jia X, Jiang J, Bai R, Yu X, Lv L, Fan R, He X, Geng J, You R, Dong Y, Qiao D, Lee KB, Smith
GW, Dong C.
MicroRNA-25 functions in regulation of pigmentation by targeting the transcription factor MITF in
alpaca (Lama pacos) skin melanocytes. Domest Anim Endocrinol 38: 200-209, 2010.
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- Bellei B, Maresca V, Flori E, Pitisci A, Larue L, Picardo M.
p38 regulates pigmentation via proteasomal degradation of tyrosinase. J Biol Chem. 2010 Mar
5;285(10):7288-99. Epub 2010 Jan 6.
The synthesis of melanin pigments, or melanogenesis, is regulated by the balance of a variety of signal
transduction pathways. Among these pathways, p38 MAPK signaling was found to be involved in stressinduced melanogenesis and to be activated by alpha-melanocyte-stimulating hormone (alpha-MSH) and
ultraviolet irradiation. Previous studies have shown that alpha-MSH-stimulated melanogenesis can be inhibited
by blocking p38 MAPK activity with SB203580, a pyridinyl imidazole compound. Consistent with this, we
observed that pyridinyl imidazoles (SB203580 and SB202190) inhibited both basal and alpha-MSH-induced
melanogenesis in B16 melanoma cells. However, SB202474, which has no ability to inhibit p38 MAPK activity
and is usually used as a negative control compound in p38 MAPK studies, also suppressed melanin synthesis
induction. Furthermore, the independence of the p38 kinase pathway from the repression of melanogenesis by
pyridinyl imidazole compounds was also confirmed by small interfering RNA experiments. Interfering with p38
MAPK expression surprisingly stimulated melanogenesis and tyrosinase family protein expression. Although
the molecular mechanism(s) by which p38 promotes the degradation of melanogenic enzymes remain to be
determined, the involvement of the ubiquitin-proteasome pathway was demonstrated by co-treatment with the
proteasome-specific inhibitor MG132 and the relative decrease in the ubiquitination of tyrosinase in cells
transfected with p38-specific small interfering RNA.
- Biesemeier A, Kreppel F, Kochanek S, Schraermeyer U.
The classical pathway of melanogenesis is not essential for melanin synthesis in the adult retinal pigment
epithelium. Cell Tissue Res. 2010 Mar;339(3):551-60. Epub 2010 Feb 6.
Premelanosomes are presumed to be essential for melanogenesis in melanocytes and pre-natal retinal pigment
epithelium (RPE) cells. We analysed melanin synthesis in adenoviral-transduced tyrosinase-gene-expressing
amelanotic RPE (ARPE) 19 cells to determine whether premelanosome formation is needed for post-natal
melanogenesis. The synthesis of melanogenic proteins and melanin granules was investigated by
immunocytochemistry and light and electron microscopy. The occurrence of tyrosinase was analysed
ultrastructurally by dihydroxyphenylalanine histochemistry. The viability of transduced cell cultures was
examined via MTT assay. We found active tyrosinase in small granule-like vesicles throughout the cytoplasm
and in the endoplasmic reticulum and nuclear membrane. Tyrosinase was also associated with multi-vesicular
and multi-lamellar organelles. Typical premelanosomes, structural protein PMEL17, tyrosinase-related protein 1
and classic melanosomal stages I-IV were not detected. Instead, melanogenesis took place inside multi-vesicular
and multi-lamellar bodies of unknown origin. Viability was not affected up to 10 days after transduction. We
thus demonstrate a pathway of melanin formation lacking typical hallmarks of melanogenesis.
- Choi TY, Sohn KC, Kim JH, Kim SM, Kim CH, Hwang JS, Lee JH, Kim CD, Yoon TJ.
Impact of NAD(P)H:quinone oxidoreductase-1 on pigmentation. J Invest Dermatol. 2010 Mar;130(3):78492. Epub 2009 Sep 17.
We obtained metastasized melanoma tissue from a primary acral lentiginous melanoma (ALM) patient and
established a melanoma cell line named primary culture of melanoma cell derived from lymph node (PML)-1.
PML-1 cells had a light brown color and decreased the expression of melanogenesis markers, including
tyrosinase (TYR), microphthalmia-associated transcription factor, and tyrosinase-related protein-1. To identify
genes differentially regulated in PML-1 melanoma cells, we performed DNA microarray and two-dimensional
matrix-assisted laser desorption ionization-time of flight mass spectrometry analyses. Among the candidate
genes identified, we chose NAD(P)H:quinone oxidoreductase-1 (NQO1) for further study. Reverse
transcription-PCR and western blot analyses showed that NQO1 was markedly decreased in PML-1 cells and in
several amelanotic melanoma cell lines. To investigate whether NQO1 affects the melanogenesis, we treated the
cultured normal human melanocytes (NHMC) and zebrafish with NQO1 inhibitors, ES936 and dicoumarol.
Interestingly, melanogenesis was significantly decreased by the addition of NQO1 inhibitors in both NHMC and
zebrafish models. In contrast, overexpression of NQO1 using a recombinant adenovirus clearly induced
melanogenesis, concomitantly with an increase of TYR protein level. These results suggest that NQO1 is a
positive regulator of the pigmentation process.
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- Deeth RJ, Diedrich C.
Structural and mechanistic insights into the oxy form of tyrosinase from molecular dynamics simulations.
J Biol Inorg Chem. 2010 Feb;15(2):117-29. Epub 2009 Aug 19.
The first, long time scale (16-ns) ligand field molecular dynamics (LFMD) simulations of the oxy form of
tyrosinase are reported. The calculations use our existing type 3 copper force field for the peroxido-bridged
[Cu(2)O(2)](2+) unit which is here translated from MMFF into the AMBER format together with a new charge
scheme. The protein secondary and tertiary structures are not significantly altered by removing the 'caddie'
protein, ORF378, which must be bound to tyrosinase before crystals will grow. A comprehensive principal
component analysis of the Cartesian coordinates from the final 8 ns shows that the protein backbone is relatively
rigid. However, the significant butterfly fold of the [Cu(2)O(2)](2+) moiety observed in the X-ray structure,
presumably due to the caddie protein tyrosine at the active site, is absent in the simulations. LFMD gives a clear
and persistent distinction between equatorial and axial Cu-N distances, with the latter about 0.2 A longer and
remaining syn to each other. However, the two coordination spheres display important differences. LFMD
simulations of the symmetric model complex [mu-eta(2):mu(2)-O(2){Cu(Meim)(3)}(2)](2+) (Meim is 5methyl-1H-imidazole) provide a mechanism for syn-anti interchange of axial ligands which suggests, in
combination with the old experimental X-ray data, the new LFMD simulations and traditional coordination
chemistry arguments, that His(54) on Cu(A) is 'insipiently axial' and that a combination of a butterfly distortion
of the [Cu(2)O(2)](2+) group and a rotation of the Cu(A)(His)(3) moiety converts the vacant, initially axial,
binding site on Cu(A) into a much more favourable equatorial site.
- Hoshino T, Matsuda M, Yamashita Y, Takehara M, Fukuya M, Mineda K, Maji D, Ihn H, Adachi H, Sobue G,
Funasaka Y, Mizushima T.
Suppression of melanin production by expression of HSP70. J Biol Chem. 2010 Feb 22. [Epub ahead of
print]
Skin hyperpigmentation disorders due to abnormal melanin production induced by ultraviolet (UV) irradiation
are both a clinical and cosmetic problem. UV irradiation stimulates melanin production in melanocytes by
increasing intracellular cAMP. Expression of heat shock proteins (HSPs), especially HSP70, is induced by
various stressors, including UV irradiation, to provide cellular resistance to such stressors. In this study, we
examined the effect of expression of HSP70 on melanin production both in vitro and in vivo. IBMX (3-isobutyl1-methylxanthine, a cAMP-elevating agent) stimulated melanin production in cultured mouse melanoma cells
and this stimulation was suppressed in cells overexpressing HSP70. IBMX-dependent transcriptional activation
of the tyrosinase gene was also suppressed in HSP70-overexpressing cells. Expression of microphthalmiaassociated transcription factor (MITF), which positively regulates transcription of the tyrosinase gene was upregulated by IBMX; however, this up-regulation was not suppressed in HSP70-overexpressing cells. On the
other hand, immunoprecipitation and immunostaining analyses revealed a physical interaction between and colocalization of MITF and HSP70, respectively. Furthermore, the transcription of tyrosinase gene in nuclear
extract was inhibited by HSP70. In vivo, UV irradiation of wild-type mice increased the amount of melanin in
the basal layer of the epidermis and this increase was suppressed in transgenic mice expressing HSP70. This
study provides the first evidence of an inhibitory effect of HSP70 on melanin production both in vitro and in
vivo. This effect seems to be mediated by modulation of MITF activity through a direct interaction between
HSP70 and MITF.
- Jiang S, Liu XM, Dai X, Zhou Q, Lei TC, Beermann F, Wakamatsu K, Xu SZ.
Regulation of DHICA-mediated antioxidation by dopachrome tautomerase: Implication for skin
photoprotection against UVA radiation. Free Radic Biol Med. 2010 Feb 1. [Epub ahead of print]
Dopachrome tautomerase (Dct) is a critical enzyme in the melanogenesis pathway that isomerizes the
intermediate dopachrome to 5,6-dihydroxyindole-2-carboxylic acid (DHICA) and influences the proportion of
DHICA monomer incorporated into the 5,6-dihydroxyindole (DHI) polymer in eumelanin. To investigate
whether Dct inactivation affects skin photoprotection against ultraviolet radiation, we examined levels of
reactive oxygen species (ROS), sunburn cell formation, epidermal cell apoptosis, and melanin composition in
skins of Dct(-/-) knockout mice compared with skins of wild-type C57BL/6 mice under UVA-induced oxidative
stress. The results demonstrate that Dct inactivation elevates the level of ROS, increases the numbers of sunburn
cells and apoptotic cells, and decreases the amount of eumelanin in the epidermis upon exposure to chronic
UVA radiation. Moreover, we determined the effects of DHICA-melanin, DHI-melanin, and a mixture of both
on hydroxyl radical generation in the Fenton reaction utilizing an electron spin resonance assay. DHICAmelanin exhibits a potent hydroxyl radical-scavenging activity, whereas DHI-melanin does not. Thus, this study
suggests that DHICA monomers are required to incorporate into the DHI polymer backbone of eumelanin,
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which highlights the important role of Dct in the regulation of DHICA-mediated antioxidation. Copyright ©
2010 Elsevier Inc. All rights reserved.
- Kholmanskikh O, van Baren N, Brasseur F, Ottaviani S, Vanacker J, Arts N, van der Bruggen P, Coulie P, De
Plaen E.
Interleukins 1alpha and 1beta secreted by some melanoma cell lines strongly reduce expression of MITFM and melanocyte differentiation antigens. Int J Cancer. 2010 Jan 22. [Epub ahead of print]
We report that melanoma cell lines expressing the interleukin-1 receptor exhibit 4- to 10-fold lower levels of
mRNA of microphthalmia-associated transcription factor (MITF-M) when treated with interleukin-1beta. This
effect is NF-kappaB and JNK-dependent. MITF-M regulates the expression of melanocyte differentiation genes
such as MLANA, tyrosinase and gp100, which encode antigens recognized on melanoma cells by autologous
cytolytic T lymphocytes. Accordingly, treating some melanoma cells with IL-1beta reduced by 40-100% their
ability to activate such antimelanoma cytolytic T lymphocytes. Finally, we observed large amounts of
biologically active IL-1alpha or IL-1beta secreted by two melanoma cell lines that did not express MITF-M,
suggesting an autocrine MITF-M downregulation. We estimate that approximately 13% of melanoma cell lines
are MITF-M-negative and secrete IL-1 cytokines. These results indicate that the repression of melanocytedifferentiation genes by IL-1 produced by stromal cells or by tumor cells themselves may represent an
additional mechanism of melanoma immune escape.
- Lai IL, Lin TP, Yao YL, Lin CY, Hsieh MJ, Yang WM.
Histone deacetylase 10 relieves repression on the melanogenic program by maintaining the deacetylation
status of repressors. J Biol Chem. 2010 Mar 5;285(10):7187-96. Epub 2009 Dec 22.
HDAC10 belongs to the class II histone deacetylase family; however, its functions remain enigmatic. We report
here that the HDAC10 protein complex contained deacetylated chaperone protein hsc70, and HDAC10 relieved
repression of melanogenesis by decreasing the repressional activity of two transcriptional regulators, paired box
protein 3 (Pax3) and KRAB-associated protein 1 (KAP1). HDAC10 physically interacted with Pax3 and KAP1
in a ternary complex and maintained Pax3 and KAP1 in a deacetylated state. Deacetylated Pax3 and KAP1
derepressed promoters of microphthalmia-associated transcription factor (MITF) and melanocyte-specific
tyrosinase-related protein 1 and 2 (TRP-1 and TRP-2), three genes of the melanogenesis cascade, in a
trichostatin A-sensitive manner. Co-occupancy of melanogenic promoters by HDAC10, Pax3, and KAP1 only
happened in cells of the melanocyte lineage, and KAP1 facilitated nuclear enrichment of HDAC10. Finally,
cellular melanin content correlated directly with the expression level and activity of HDAC10. Our results not
only show that HDAC10 regulates melanogenesis but also demonstrate that the transcriptional activities of Pax3
and KAP1 are intimately linked to their acetylation status.
- Maresca V, Flori E, Bellei B, Aspite N, Kovacs D, Picardo M.
MC1R stimulation by alpha-MSH induces catalase and promotes its re-distribution to the cell periphery
and dendrites. Pigment Cell Melanoma Res. 2010 Jan 12. [Epub ahead of print]
We demonstrated a direct correlation between melanogenic and catalase activities on in vitro and ex vivo
models. Here, we investigated whether the stimulation of Melanocortin-1 Receptor (MC1R) could influence
catalase expression, activity and cellular localization. For this purpose, we treated B16-F0 melanoma cells with
alpha-Melanocyte Stimulating Hormone (alpha-MSH) and we showed a rapid induction of catalase through a
cAMP/PKA-dependent, microphthalmia-associated transcription factor (MITF) independent mechanism, acting
at post-transcriptional level. Moreover, alpha-MSH promoted a partial re-distribution of catalase to the cell
periphery and dendrites. This work strengthens the correlation between melanogenesis and anti-oxidants,
demonstrating the induction of catalase in response to a melanogenic stimulation, such as alpha-MSH-dependent
MC1R activation. Moreover, this study highlights catalase regulatory mechanisms poorly known, and attributes
to alpha-MSH a protective role in defending melanocytes, and possibly keratinocytes, not only on the basis of
its pigmentary action, but also for its capacity to stimulate a quick anti-oxidant defence.
- Muñoz-Muñoz JL, Acosta-Motos JR, Garcia-Molina F, Varon R, Garcia-Ruíz PA, Tudela J, Garcia-Cánovas F,
Rodríguez-López JN.
Tyrosinase inactivation in its action on dopa. Biochim Biophys Acta. 2010 Mar 6. [Epub ahead of print]
Under aerobic or anaerobic conditions, tyrosinase undergoes a process of irreversible inactivation induced by its
physiological substrate l-dopa. Under aerobic conditions, this inactivation occurs through a process of suicide
inactivation involving the form oxy-tyrosinase. Under anaerobic conditions, both the met- and deoxy-tyrosinase
forms undergo irreversible inactivation. Suicide inactivation in aerobic conditions is slower than the irreversible
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inactivation under anaerobic conditions. The enzyme has less affinity for the isomer d-dopa than for l-dopa but
the velocity of inactivation is the same. We propose mechanisms to explain these processes.
- Okutucu B, Zeytunluoglu A, Zihnioglu F.
Conversion of trypsin to a copper enzyme: tyrosinase/catechol oxidase by chemical modification. Prep
Biochem Biotechnol. 2010;40(1):88-96.
New active sites can be introduced into naturally occurring enzymes by the chemical modification of specific
amino acid residues in concert with genetic techniques. Chemical strategies have had a significant impact in the
field of enzyme design such as modifying the selectivity and catalytic activity which is very different from those
of the corresponding native enzymes. Thus, chemical modification has been exploited for the incorporation of
active site binding analogs onto protein templates and for atom replacement in order to generate new
functionality such as the conversion of a hydrolase into a peroxidase. The introduction of a coordination
complex into a substrate binding pocket of trypsin could probably also be extended to various enzymes of
significant therapeutic and biotechnological importance. The aim of this study is the conversion of trypsin into a
copper enzyme: tyrosinase by chemical modification. Tyrosinase is a biocatalyst (EC.1.14.18.1) containing two
atoms of copper per active site with monooxygenase activity. The active site of trypsin (EC 3.4.21.4), a serine
protease was chemically modified by copper (Cu(+2)) introduced p-aminobenzamidine (pABA- Cu(+2):
guanidine containing schiff base metal chelate) which exhibits affinity for the carboxylate group in the active
site as trypsin-like inhibitor. Trypsin and the resultant semisynthetic enzyme preparation was analysed by means
of its trypsin and catechol oxidase/tyrosinase activity. After chemical modification, trypsin-pABA-Cu(+2)
preparation lost 63% of its trypsin activity and gained tyrosinase/catechol oxidase activity. The kinetic
properties (K(cat), K(m), K(cat)/K(m)), optimum pH and temperature of the trypsin-pABA-Cu(+2) complex
was also investigated.
- Park HY, Wu C, Yaar M, Stachur CM, Kosmadaki M, Gilchrest BA.
Role of BMP-4 and Its Signaling Pathways in Cultured Human Melanocytes. Int J Cell Biol.
2009;2009:750482. Epub 2009 Dec 30.
Bone Morphogenetic Protein (BMP-4) was shown to down-regulate melanogenesis, in part, by decreasing the
level of tyrosinase [Yaar et al. (2006) JBC:281]. Results presented here show that BMP-4 down-regulated the
protein levels of TRP-1, PKC-beta, and MCI-R. When paired cultures of human melanocytes were treated with
vehicle or BMP-4 (25 ng/ml), MAPK/ERK were phosphorylated within one hour of BMP-4 treatment. Then the
activated MAPK/ERK caused an acute phosphorylation of MITF, followed by proteosome-mediated
degradation of MITF, the key transcription factor for melanogenic proteins [Wu et al. (2000) Gene &
Development:14]. However, prolonged exposure of melanocytes to BMP-4 (up to 48 hours) caused a decrease
in the level of MITF-M transcript. In addition, BMP-4 decreased the intracellular level of cAMP, the key
regulator of MITF expression. These results demonstrate that BMP-4 activates MAPK/ERK signaling pathway
to transiently activate MITF; however, chronic treatment of BMP-4 to melanocytes causes a down-regulation of
the expression of MITF, possibly in a cAMP-dependent pathway.
- Yamashita Y, Hoshino T, Matsuda M, Kobayashi C, Tominaga A, Nakamura Y, Nakashima K, Yokomizo K,
Ikeda T, Mineda K, Maji D, Niwano Y, Mizushima T.
HSP70 inducers from Chinese herbs and their effect on melanin production. Exp Dermatol. 2010 Feb 16.
[Epub ahead of print]
Please cite this paper as: HSP70 inducers from Chinese herbs and their effect on melanin production.
Experimental Dermatology 2010. Abstract: Skin hyperpigmentation disorders as a result of abnormal melanin
production induced by ultraviolet (UV) irradiation are both a clinical and a cosmetic problem. This melanin
production is mediated by tyrosinase whose expression is positively regulated by microphthalmia-associated
transcription factor (MITF). We recently found that expression of heat shock protein 70 (HSP70) inhibits
melanin production. In this study, we searched for HSP70 inducers from Chinese herbs and selected an ethanol
extract of Eupatorium lindleyanum (E. lindleyanum). Not only melanin production but also the activity and
expression of tyrosinase were significantly suppressed in cells treated with E. lindleyanum extract as well as in
HSP70-overexpressing cells. The expression of MITF was clearly suppressed in cells treated with E.
lindleyanum extract but not in HSP70-overexpressing cells. These results suggest that E. lindleyanum extract
suppresses the expression of tyrosinase and melanin production through both HSP70-dependent and HSP70independent mechanisms.
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Meellaannoossoom
(Pr J. Borovansky)
The passionate interest of recent years in dinosaurs has moved from cinema screens to labs, even to the
subcellular level (Stone 2010). Fossil feathers can preserve the morphology of colour-imparting melanosomes
which allows colour patterns in feathered dinosaurs to be reconstructed (Li et al 2010). Let us remember that in
Nicolaus´s view melanin fossilizes melanosomes (Melanins, Masson, Paris 1968). The quantitative
comparisons of the melanosome shape and density in extant feathers indicate that the body of a Late Jurassic
basal paravian theropod dinosaur was grey and dark and the face had rufous speckles (Li et al 2010). Using the
scan EM, Zhang et al. uncovered eu- and phaeomelanosomes in a life position in the integumentary filaments
of nonavian dinosaurs Sinosauropteryx and Sinornithosaurus and in the pennaceous feathers of the bird
Confuciosornis.
Reviews. A general review by Kosmadaki et al examines recent advances in the regulation of human
pigmentation and their implication in the treatments of the pigmentary disorders. The review by Aspengren et al
is focused on the melanophore/melanocyte systems in the fish, amphibians, and mammals and formulates a
theory on how the three motor proteins dynein, kinesin, and myosin-V are involved in the melanosome transport
along the microtubules and actin filaments, and how the signal transduction pathways regulate the activities of
the motors to achieve aggregation and dispersion of melanosomes. According to Elias et al the epidermal
interfollicular pigmentation in the early hominids likely evolved in a response to stress to the permeability
barrier. Pigmented skin is endowed with an enhanced permeability barrier function, stratum corneum
integrity/cohesion, and a reduced susceptibility to infections. The enhanced function of pigmented skin can be
attributed to the lower pH of the outer epidermis, likely due to the persistence of more-acidic melanosomes into
the outer epidermis, as well as the conservation of genes associated with eumelanin synthesis and melanosome
acidification (e.g., TYR, OCA2 [p protein], SLC24A5, SLC45A2, MATP) in pigmented populations. Five
keratinocyte-derived signals (stem cell factor→KIT; FOXn1→FGF2; IL-1α, NGF, and p53) are potential
candidates for the stimulation of the sequential development of epidermal pigmentation in response to stress to
the barrier. Vachtenheim & Borovanský reviewed the central role of MITF in „trancription physiology“ of the
pigment formation of melanocytes. MITF is a transcriptional activator of several genes which encode
melanosome-localized proteins involved both in the melanin synthesis and in the melanosome biogenesis and
transport, including genes whose mutations are associated with human disorders of pigmentation.
Melanosome properties. Peles and Simon have reported the first direct measurement by means of
photoemission electron microscopy of the absorption coefficient of melanosomes isolated from bovine retinal
pigment epithelium. In the melanosomes containing eumelanins a direct relation between the absorption
coefficient and the relative DHI/DHICA content was noted. Wan et al investigated whether the mutation in the
dopachrome tautomerase affected the melanosome maturation as well as the antioxidative potential in cultured
slaty and melan a melanocytes. The mutation in Dct caused hypopigmented phenotype in cultured slaty
melanocytes: the melanosome maturation was inhibited and the intracellular ROS level (measured by 2,7dichlorofluorescein diacetate method) was decreased in the presence of UVA-induced oxidative stress.
Melanosome functions. Chen et al monitored the endogenous melanogenic cytotoxicity (cytotoxicity of leaked
melanin precursors in classical terminology – see e.g. Neoplasma 38(4):393-400, 1991) and the participation of
melanosomes in the regulation of drug (namely cisplatin) resistance in MNT-1 and SK-Mel-28 cell cultures.The
development of both the drug resistance and the sensitivity in malignant and nonmalignant pigment cells
involves the melanosome biogenesis pathway. The three distinct phases in that pathway are reported to be
differentially targetted for therapy of the melanoma. Irmak has hypothesized that melanosomes in Merkel cells
may be involved in the mammalian magnetoreception. In this model the melanosome as a biological magnetite
is connected by cytoskeletal filaments to mechanically gated ion channels embedded in the Merkel cell
membrane. The movement of the melanosome with the changing electromagnetic field may open ion channels,
thus directly producing a receptor potential that can be transmitted to the brain via sensory neurons.
Melanosome biogenesis. Delevoye et al. have demonstrated that the clathrin adaptor AP-1 and the kinesin
motor KIF 13A together create peripheral recycling endosomal subdomains in melanocytes required for the
cargo delivery to the maturing melanosomes. Huizing et al characterized the defects in group of patients with
Heřmanský-Pudlák syndrome 6 (HPS6) Molecular studies showed a variety of mutations in the single exon
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HPS6 gene, including frame shift, missense, and nonsense mutations as well as an approximately 20 kb deletion
spanning the entire HPS6 genomic region. Cellular studies revealed that the tyrosinase and tyrosinase related
protein 1 failed to be efficiently delivered to the melanosomes of HPS-6 patients, thus explaining their
hypopigmentation. Biesemeier et al have described the synthesis of melanin after having transfected an
immortalized RPE cell line ARP19 lacking pigmentation with an adenoviral- transduced tyrosinase gene.
Neither typical premelanosomes, nor proteins Pmel17 and TRP-1 were detected. Melanogenesis took place
inside multivesicular and multilamellar bodies of unknown origin.The authors conclude that melanin formation
is possible in the absence of melanosome structural proteins (cf. we observed deposition of melanin in
lysosomes of cDNA-tyrosinase transfected fibroblasts – Arch. Dermatol. Res. 289: 145–150, 1997). Truschell
et al sought to better define the role of the early endosomes in the trafficking of Tyrp1 to melanosomes and to
explore the mechanisms, by which the Tyrp1 trafficking is regulated. Their results show that the newly
synthesized Tyrp1 traverses early endosomes but not the cell surface en route to melanosomes, and provide
evidence that ESCRT-I (endosomal sorting complex required for transport), but not the ESCRT-0 component
Hrs, functions in this pathway at a step downstream of the HPS-associated BLOC-1.
Melanosome transport. In order to extend our knowledge of the function of the tail domains of myosin VIIa,
Schwander et al studied polka mice which carry a mutation that effects splicing of the myosin VIIa transcript
and truncates tail domain at the terminal FERM domain. Their conclusion is expressed in the title of their
article. Hoashi et al. showed that the glycoprotein nonmetastatic melanoma protein b (GPNMB) is expressed in
human melanocytes of the normal skin as well as in melanoma cells. GPNMB is enriched in the stage III and IV
melanosomes in contrast to MART-1 and Pmel17, which are abundant in early melanosomes. The authors
suggest that the GPNMB might be important in the functions of the late melanosomes – transport and transfer.
See also Hedberg & Wallin and the review by Aspengren et al. In accordance with the theory of Wassermann
(Nature 213:282-283, 1967) that melanins/ melanosomes? can behave as a hormone (i.e. they are produced,
released into bloodstream and reach a target tissue), Michalczyk et al in quest of an alternate, extradermal path
of melanin transfer from the skin to the visceral organs, suggested that some portions of such melanin might be
deposited in the spleen, which in young black C57BL/6 mice is often melanized. They show that, at least in part,
the phenomenon of splenic melanosis in C57BL/6 mice can be correlated with the synchronized skin
melanization parallel to the hair cycle progress, and that splenic melanin undergoes gradual degradation during
the mouse life.
Melanosomes under pathological conditions. Oiso et al published a case report of a Japanese male with a
phylloid pigmentation. Electron microscopy revealed the presence of the stage IV melanosomes with a scattered
distribution in the keratinocytes of the hypermelanotic area and a dominant presence of immature bizarre
melanosomes in a peculiar nevi with clumping melanosomes in the keratinocytes. The study shows that
chromosome 13 abnormalities can be associated not only with hypomelanosis but also with hypermelanosis.
Bonilha et al. in a case report defined the retinal pathology in an 88-year-old male affected with GoldmannFavre syndrome with a 2 bp 5' A>C splice site mutation in the NR2E3 gene. The histological data showed an
absence of rods and abnormal distribution of red/green and blue cone opsins. Large (>1 mm) spherical
electrondense melanosomes were observed in the RPE and choroid by TEM. Kim et al. studied the melanosis in
a patient with a cystadenoma and colon carcinoma.Biopsies of the omentum and peritoneum showed some
pigment in the stroma and a pigment-laden histiocytic aggregation. The pigment was also present in the wall of
the mucinous cystadenoma of the ovary and colonic serosa. An ultrastructural study found melanosomes in the
cytoplasm of the histiocytes.
- Aspengren S, Hedberg D, Nilsson Sköld H, Wallin M.
New insights into melanosome transport in vertebrate pigment cells. Int Rev Cell Mol Biol. 272:245-302,
2009.
- Bonilha VL, Fishman GA, Rayborn ME, Hollyfield JG.
Retinal pathology of a patient with Goldmann-Favre Syndrome. Ophthalmic Genetics 30(4): 172-180,
2009.
- Chen KG, Leapman RD, Zhang G, Lai B, Valencia JC, Cardarelli CO, Vieira WD, Hearing VJ, Gottesman
MM.
Influence of melanosome dynamics on melanoma drug sensitivity. J Nat Cancer Inst. 101(18): 1259-1271,
2009.
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- Delevoye C, Hurbain I, Tenza D, Sibarita JB, Uzan-Gafsou S, Ohno H, Geerts WJC, Verkleij AJ, Salamero J,
Marks MS, Raposo G.
AP-1 and KIF13A coordinate endosomal sortring and positioning during melanosome biogenesis. J Cell
Biol. 187(2): 247-264, 2009.
- Elias PM, Menon G, Wetzel BK, Williams JJ.
Barrier requirements as the evolutionary "driver" of epidermal pigmentation in humans. Am J Hum
Biol. 2010 Mar 5. [Epub ahead of print]
- Hedberg D, Wallin M.
Effects of Roundup and glyphosate formulations on intracellular transport, microtubules and actin
filaments in Xenopus laevis melanophores. Toxicol In Vitro 24(3):795-802, 2010.
- Hoashi T, Sato S, Yamaguchi Y, Passeron T, Tamaki K, Hearing VJ.
Glycoprotein nonmetastatic melanoma proteion b, a melanocytic cell marker, is melanosome-specific
and proteolytically released protein. FASEB J. 24(3):916-930, 2010.
- Huizing M., Pederson B., Hess RA, Griffin A., Helip-Wooley A, Westbroek W, Dorward H, O´Brien KJ,
Golas G., Tsilou E, White JG, Gahl WA.
Clinical and cellular characterisation of Hermansky-Pudlak syndrome type 6. Med Genet. 46(12): 803810, 2009.
- Irmak MK.
Multifunctional Merkel cells: Their roles in electromagnetic reception, finger-print formation, Reiki,
epigenetic inheritance and hair form. Med Hypotheses. 2010 Feb 26. [Epub ahead of print].
- Kim SS, Nam JH, Kim SM, Choi YD, Lee JH.
Peritoneal melanosis associated with mucinous cystadenoma of the ovary and adenocarcinoma of the
colon. Int J Gynecol Pathol. 29(2):113-6, 2010.
- Kosmadaki MG, Naif A, Hee-Young P.
Recent progresses in understanding pigmentation. G Ital Dermatol Venereol.145(1):47-55, 2010.
- Li Q, Gao KQ, Vinther J, Shawkey MD, Clarke JA, D´Alba L, Meng Q, Briggs DEG, Prum RO.
Plumage Color Pattern of an Extinct Dinosaur. Science 327(5971):1369-1372, 2010.
- Michalczyk D, Popik M , Salwinski AQ, Plonka PM.
Extradermal melanin transfer? Lack of macroscopic spleen melanization in old C57BL/6 mice with desynchronized hair cycle. Acta bioch. Polonica . 56( 2): 343–353, 2009.
- Oiso N, Tsuruta D, Imanishi H, Sayasa H, Narita T, Kobayashi H, Ikegami H, Kawada A.
Phylloid hypermelanosis and melanocytic nevi with aggregated and disfigured melanosomes: Casual
relationship between phylloid pigment distributiuon and chromosome 13 abnormalities. Dermatology
220(2): 169-172, 2010.
Schwander M, Lopes V, Sczanieckja A, Gibbs D, Liullo C, Delano D, Tarantino LM, Wiltshire T, Williams
DS, Muller U.
A novel allele of myosin VIIa reveals a critical function for the C-terminal FERM domain for
melanosome transport in retinal pigment epithelial cells. J Neuroscience 29(50): 15810-15818, 2009.
- Stone R.
Bird-dinosaur link firmed up, and in brilliant Technicolor. Science 327(5965): 508, 2010.
- Truschel1 ST, Simoes S,,Setty SRG, Harper DC, Tenza D, Thomas PC, Herman KE, Sackett SD, Cowan
DC, Theos AC, Raposo G, Marks MS.
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ESCRT-I Function is Required for Tyrp1 Transportfrom Early Endosomes to the Melanosome
LimitingMembrane. Traffic 10: 1318–1336, 2009.
- Vachtenheim J, Borovanský J.
"Transcription physiology" of pigment formation in melanocytes: central role of MITF. Exp Dermatol.
Feb 25, 2010. [Epub ahead of print]
- Wan J, Liu XM, Lei TC, Xu SZ.
Effects of mutation in dopachrome tautomerase on melanosome maturation and its antiu-oxidative
potential in cultured melanocytes. (In Chinese). Zhongua Yi Xue Za Zhi 89(24): 1707-1710, 2009.
- Zhang F, Kearns SL, Orr PJ, Benton MJ, Zhou Z, Johnson D, Xu X, Wang X.
Fossilized melanosomes and the colour of Cretaceous dinosaurs and birds. Nature 463(7284): 10751078, 2010.

2038

99.. M
maa eexxppeerriim
Meellaannoom
meennttaall,, cceellll ccuullttuurree
(Dr R. Morandini)
3D cell culture is the third dimension bridges between cell culture and live tissue.
Moving from cell monolayer culture to three-dimensional culture is motivated by the need to work with cellular
models that mimic the functions of living tissues. Essential cellular functions that are present in tissues are
missed in cell culture based on plastic flask.
This is illustrated in the following two examples: Na et al. (2009) characterized spheroid cells in an established
melanoma cell line and suggested that enriched spheroid cells might contain more dedifferentiated progenitors
but could not conclude that these were cancer stem cells. In contrast to 2D cell culture, 3D culture of B16F10
melanoma cells (Goundiam et al., 2010) contain cells resistant to anoikis through the activation of the FAK and
Akt signaling pathways.
Despite the fact that, using cultures, one can obtain straightforward answers in cell signaling, their potential to
predict cellular responses of real organisms remains limited. Establishing 3D cultures as a mainstream approach
requires the development of standard protocols, new cell lines and quantitative analysis methods, which include
well-suited three-dimensional imaging techniques. In any case, single cell line 3D cell culture can also lack
many information in comparison with living and interactive cells in an organism.
A. Signal transduction and cell culture
- Anfuso CD, Giurdanella G, Motta C, Muriana S, Lupo G, Ragusa N, Alberghina M.
PKCalpha-MAPK/ERK-phospholipase A2 signaling is required for human melanoma-enhanced brain
endothelial cell proliferation and motility. Microvasc Res. 2009 Dec;78(3):338-57.
- Caporali S, Alvino E, Starace G, Ciomei M, Brasca MG, Levati L, Garbin A, Castiglia D, Covaciu C,
Bonmassar E, D'Atri S.
The cyclin-dependent kinase inhibitor PHA-848125 suppresses the in vitro growth of human
melanomas sensitive or resistant to temozolomide, and shows synergistic effects in combination with
this triazene compound. Pharmacol Res. 2009 Dec 21.
- Hirobe T, Shinpo T, Higuchi K, Sano T.
Life cycle of human melanocytes is regulated by endothelin-1 and stem cell factor in synergy with cyclic
AMP and basic fibroblast growth factor. J Dermatol Sci. 2010 Feb;57(2):123-31.
- Khanna P, Yunkunis T, Muddana HS, Peng HH, August A, Dong C.
p38 MAP Kinase is necessary for melanoma-mediated regulation of VE-cadherin disassembly. Am J
Physiol Cell Physiol. 2010 Feb 24.
- Robinson KS, Traynor NJ, Moseley H, Ferguson J, Woods JA.
Cyclobutane pyrimidine dimers are photosensitised by carprofen plus UVA in human HaCaT cells.
Toxicol In Vitro. 2010 Mar 19.

B. Melanin and cell culture
- Choi W, Miyamura Y, Wolber R, Smuda C, Reinhold W, Liu H, Kolbe L, Hearing
VJ.
Regulation of Human Skin Pigmentation in situ by Repetitive UV Exposure: Molecular
Characterization of Responses to UVA and/or UVB. J Invest Dermatol. 2010 Feb 11
- Gledhill K, Rhodes LE, Brownrigg M, Haylett AK, Masoodi M, Thody AJ, Nicolaou
A, Tobin DJ.
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Prostaglandin-E(2) is Produced by Adult Human Epidermal Melanocytes in response to UVB in a
Melanogenesis-Independent Manner. Pigment Cell Melanoma Res. 2010 Mar 17.
- Kim NH, Lee CH, Lee AY.
H19 RNA downregulation stimulated melanogenesis in melasma. Pigment Cell Melanoma Res. 2010
Feb;23(1):84-92.
- Vie K, Fitoussi R, Mathieu E, Benetti LD, Gooris E, Hemmerlé J.
Ultrastructural assessments of the melanosome distribution patterns and pigmentation features in
human epidermal cells after UV irradiation and kojic acid treatment. Int J Cosmet Sci. 2009
Dec;31(6):461-73.
- Xu GH, Choo SJ, Kim YH, Ryoo IJ, Seok SJ, Ahn JS, Yoo ID.
Secondary Metabolites of Volvariella bombycina and Their Inhibitory Effects on Melanogenesis. J
Microbiol Biotechnol. 2010 Jan;20(1):78-81.
C. 3D cell culture and/or skin reconstitution
- Goundiam O, Nagel MD, Vayssade M.
Growth and survival signalling in B16F10 melanoma cells in 3D culture. Cell Biol Int. 2010 Mar
8;34(4):385-91.
- Na YR, Seok SH, Kim DJ, Han JH, Kim TH, Jung H, Lee BH, Park JH.
Isolation and characterization of spheroid cells from human malignant melanoma cell line WM-266-4.
Tumour Biol. 2009;30(5-6):300-9. Epub 2009 Nov 23.
D. Other tools and cell culture
- Chatterjee SJ, McNulty J, Pandey S.
Sensitization of human melanoma cells by tamoxifen to apoptosis induction by pancratistatin, a
nongenotoxic natural compound. Melanoma Res. 2010 Mar 17.
- Kim HJ, Kazi JU, Lee YR, Nguyen DH, Lee HB, Shin JH, Soh JW, Kim EK.
Visualization of the melanosome transfer-inhibition in a mouse epidermal cell co-culture model. Int J
Mol Med. 2010 Feb;25(2):249-53.
- Kornspan JD, Tarshis M, Rottem S.
Invasion of melanoma cells by Mycoplasma hyorhinis: enhancement by protease treatment. Infect
Immun. 2010 Feb;78(2):611-7.
- Michelin S, Gallegos CE, Dubner D, Favier B, Carosella ED.
Ionizing radiation modulates the surface expression of human leukocyte antigen-G in a human
melanoma cell line. Hum Immunol. 2009 Dec;70(12):1010-5.
- Zabierowski SE, Herlyn M.
Embryonic stem cells as a model for studying melanocyte development. Methods Mol Biol.
2010;584:301-16.
E. Melanoma Experimental
- Bouwer AL, Netter P, Kemp RA, McLellan AD.
A defined serum-free medium useful for monitoring anti-melanoma responses induced by dendritic cell
immunotherapy. J Immunol Methods. 2010 Jan 31;352(1-2):178-81.
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- Degenhardt Y, Huang J, Greshock J, Horiates G, Nathanson K, Yang X, Herlyn M, Weber B.
Distinct MHC gene expression patterns during progression of melanoma. Genes Chromosomes Cancer.
2010 Feb;49(2):144-54.
- Eberle J, Spangler B, Becker JC, Heinemann SH, Klein CA, Kunz M, Kuphal S, Langer P, Mauch C,
Meierjohann S, Paschen A, Schadendorf D, Schartl M, Schittek B, Schönherr R, Tüting T, Zigrino P,
Bosserhoff AK
On behalf of German Melanoma Research Network of the German Cancer Aid. Multicentre study on
standardisation of melanoma cell culture - an initiative of the German Melanoma Research Network.
Pigment Cell Melanoma Res. 2010 Feb 5.
- Edward M, Quinn JA, Pasonen-Seppänen SM, McCann BA, Tammi RH.
4-Methylumbelliferone inhibits tumour cell growth and the activation of stromal hyaluronan synthesis
by melanoma cell-derived factors. Br J Dermatol. 2010 Feb 15.
- Matousek J, Matousek J.
Plant ribonucleases and nucleases as antiproliferative agens targeting human tumors growing in mice.
Recent Pat DNA Gene Seq. 2010 Jan;4(1):29-39.
- Nakayama K.
Growth and progression of melanoma and non-melanoma skin cancers regulated by ubiquitination.
Pigment Cell Melanoma Res. 2010 Mar 8.
- Parlakian A, Gomaa I, Solly S, Arandel L, Mahale A, Born G, Marazzi G, Sassoon D.
Skeletal muscle phenotypically converts and selectively inhibits metastatic cells in mice. PLoS One.
2010 Feb 18;5(2):e9299.
- Sarrabayrouse G, Pich C, Moriez R, Armand-Labit V, Rochaix P, Favre G, Tilkin-Mariamé AF.
Melanoma cells treated with GGTI and IFN-gamma allow murine vaccination and enhance cytotoxic
response against human melanoma cells. PloS One. 2010 Feb 3;5(2):e9043.
- Schartl M, Wilde B, Laisney JA, Taniguchi Y, Takeda S, Meierjohann S.
A mutated EGFR is sufficient to induce malignant melanoma with genetic background-dependent
histopathologies. J Invest Dermatol. 2010 Jan;130(1):249-58.
- Yang H, Jager MJ, Grossniklaus HE.
Bevacizumab Suppresses Establishment of Micrometastases in Experimental Ocular Melanoma. Invest
Ophthalmol Vis Sci. 2010 Jan 20.
- Zhang Q, McCorkle JR, Novak M, Yang M, Kaetzel DM.
Metastasis suppressor function of NM23-H1 requires its 3';-5' exonuclease activity. Int J Cancer. 2010
Mar 5.
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ANNOUNCEMENTS
& RELATED ACTIVITIES
Calendar of events
Welcome to New Members
2010 The 7th Melanoma Meeting, “Emerging Concepts in Melanoma
Biology. Pave the Road to New Therapies”
June, 16-18, Nice, France
Contact: Dr Robert BALLOTTI
E-mail: ballotti@unice.fr
Poster of the meeting:
http://www.espcr.org/docs/Affiche_melanoma_meeting.pdf
Program of the meeting:
http://www.espcr.org/docs/preProgramme_melanoma_meeting.pdf

2010 XVIth Meeting of the ESPCR
September, 4-7, Hinxton-Cambridge, UK
Contact: Dr Robert Kelsh

2010 40th Annual ESDR Meeting
September, 8-11, Helsinski, Finland
Contact: Aira RAUDASOJA
Kalevankatu 12, 3rd floor, 00100 Helsinki, Finland
Tel : +358 9 4542 190
Fax : +358 9 4542 1930
Web :http://www.esdr.org

2010 Perspectives in Melanoma XIV
September, 17-18, 2010
Contact: Web : http://www.imedex.com/appweb/announcements/a178-01.asp

2010 16th Annual Meeting Pan American Society for Pigment Cell Research
The Pigmentation and Melanoma Research Congress
Sep 30-Oct 2, The BC Cancer Agency, Vancouver, Canada
Contact: Dr. Youwen ZHOU, MD, PhD (Co-Chair)
Web: www.paspcr2010.org

2010 19th Congress of the European Academy Of Dermatology and Venereology
(EADV)
October, 6-10, GOTHENBURG, Sweden
Contact: c/o MCI Deutschland GmbH
2042

Astrid SCHÖRNIG
Markgrafenstr. 56, 10117 Berlin, Germany
Tel: +49 (0)30 20 45 40 83
Fax: +49 (0)30 20 45 40 85
Email: president(at)EADVGothenburg2010.org
Web : http://www.eadvgothenburg2010.org/

2010 The 23rd Meeting of the JSPCR
November, 27-28,
Contact: NAKAGAWA, Hidemi, MD
(Department of Dermatology The Jikei University School of Medicine)
Web: http://www.gakkai-net.jp/shikiso23/

2011 41st Annual ESDR Meeting
September, 7-10 Barcelona, Spain
Contact: Web: www.esdr.org

2011 XXIth IPCC
September, 21-24, Bordeaux, France
Contact: Pr Alain TAÏEB

2012 XVIIth Meeting of the ESPCR
September, Geneva, Switzerland
Contact: Dr Bernhard WEHRLE-HALLER
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NEW 2010 MEMBERS
The ESPCR is delighted to welcome the following colleagues to membership
and hope they will play a full and active part in the Society
Ioana Baldea
baldeai@yahoo.com
University of medicine and pharmacy
Department of Phisiology
Clinicilor 1
Firiza 10/42, Cluj-Napoca
Romania Cluj-Napoca
400006 Romania

Giorgia Egidy Maskos
gegidy@pasteur.fr
Institut Pasteur
Unité Génétique fonctionnelle de la Souris
25, rue du Dr Roux
Paris cedex 15 75724, France

Zsuzsanna Bata-Csörgő
bata@dermall.hu
University of Szeged
Dept. of Dermatology and Allergology
Koranyi fasor 6.
Szeged H-6720, Hungary

Viktoria Eleftheriadou
viktoria.eleftheriadou@nottingham.ac.uk
University of Nottingham
Centre of Evidence Based Dermatology
Kings Meadow Campus
Lenton Lane
Nottingham NG7 2NR, United Kingdom

Amine Bouafia
amine.bouafia@univ-rennes1.fr
Institut de Génétique et de Développement de
Rennes
UMR 6061 IFR 140
2 Avenue du Pr. Leon Bernard
Rennes 35043, France

Susan SH Kidson
susan.kidson@uct.ac.za
University of Cape Town
Department of Human Biology
Faculty of Health Sciences
Observatory
Cape Town 7925, South Africa

Stephane Commo
scommo@rd.loreal.com
L'Oréal
LIFE SCIENCES RESEARCH - hair-care;
quality and coulour
90 rue du Général Roquet
Clichy F - 92583 cedex, France

Bernadett Kormos
kormosbetti@mail.derma.szote.u-szeged.hu
University of Szeged
Dept. of Dermatology and Allergology
Koranyi fasor 6.
Szeged H-6720, Hungary

Sébastien Corre
sebastien.corre@univ-rennes1.fr
Université de Rennes 1
CNRS UMR 6061 IGDR
Faculté de medecine
2 avenue du Pr Léon Bernard
Rennes 35043, France

Nicolas Mouchet
nicolas.mouchet@univ-rennes1.fr
CNRS UMR6061
Institut de génétique et développement de
Rennes
2 Avenue du professeur Léon Bernard
Rennes 35043, France
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Gabriela Negroiu
gabrielanegroiu@yahoo.com
Institute of Biochemistry
Molecular Cell Biology
Splaiul Independentei 296
Bucharest 060031, Romania

Monika Seltenhammer
monika.seltenhammer@univie.ac.at
Max F. Perutz Laboratories
University Vienna
Dept. for Microbiology and Immunobiology
Room 4.529
Dr. Bohrgasse 9/4
Vienna 1030, Austria

Jaya Peter
jayanegh@sancharnet.in
Saifia College of Science & Education
Biotechnology
Senior LIG No. 2, Harshwardhan Nagar
Bhopal 462 003, India

Peter Johansen
peter.johansen@forensic.ku.dk
Faculty of Health Sciences; University of
Copenhagen
Department of Forensic Medicine; Section of
Forensic Genetics
Frederik V´s vej 11
Copenhagen O, 2100, Denmark

Emmanuel Questel
emmanuel.questel@pierre-fabre.com
Pierre Fabre DERMOCOSMETIQUE
Centre de Recherche sur la Peau - Service de
Photobiologie
Hôtel Dieu - 2, rue Viguerie Cedex 3
Toulouse 31 025, France
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