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1. Opening of the Meeting
M. Picardo, President of ESPCR, opened the meeting.
The president welcomed the Council members: Jose Carlos Garcia-Borron, Colin Goding, Lionel
Larue, Lluis Montoliu, Alessandra Napolitano, and Alain Taieb.

2. Apologies for absence
Apologies for absence were received from Anja Bosserhoff, Ghanem Ghanem, J. Lambert, and M.
Seabra. The Council accepted them.

3. Minutes of the 2007 of the Council Meetings in Bari
The Minutes of the Council Meetings in Bari were approved without amendments and signed by the
President.
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4. President's Report
4a) Bari meeting report
The President declared that he was very happy of the high scientific quality of the 2007 ESPCR
Bari meeting and of the high number (171) of people intended to the meeting.

4b) Status of the Society
The establishment of the legal status of the Society became one of the priorities of the society. It
was therefore discussed.
For memory, ESPCR is not anymore legally registered. It was originally registered in Italy before a
certain number of laws. In 2007, in Bari it was decided that
1) The ESPCR society will be moved to Brussels (Belgium).
2) The ESPCR society new status will be registered officially as an International non-profitable
association.
3) The ESPCR will have a stable address.
4) The ESPCR bank account will be in Belgium.
The new status of the Society is now written in French, it has to be translated in Flemish
(according to the Belgium law). It will also be translated in English in order that the secretary can send
the status to the members of the council for amendments. Discussion by email will go on until full
agreement. Status will then officially be deposited by Ghanem Ghanem The new constitution and
status of ESPCR will be sent to all ESPCR members.
a) A fiscal code for ESPCR is available: the number is 94054770634.
The original of the notification for the fiscal code will be included in the official ESPCR book after
these minutes. It will also be scanned and included on the ESPCR web site.
b) Declaration of ESPCR as a non-profitable society. ESPCR has to be declared as a nonprofitable society. This is currently in process by Ghanem Ghanem.
The fiscal code and the declaration of ESPCR as a non-profitable society should allow us to pay
our bills without a VAT number.

4c) ESPCR workshop at the ESDR 2009 meeting
An ESPCR workshop was organized during the ESDR meeting in Zürich in 2007. This experience
will be renewed at the 39th Annual ESDR Meeting in Budapest (Hungary) from 9-12 September 2009.
Contacts are already taken between the ESPCR and ESDR Presidents.

5. Secretary’s Report and matters arising
5a) Meeting reports
- 2007 ESPCR Meeting report: The reports were sent to the secretary. After proper formatting the
reports, it was send to Ghanem Ghanem (Web master – Bulletin of ESPCR).
- 2008 ESPCR Meeting report: No report is asked. However, IPCC asked chairmen and
chairwomen to provide a report of their session for the congress. Due date June 1st, 2008.

5b) Raper award (ESPCR)
The Raper Medal awardee for the year 2008 is Prof. José Carlos Garcia Borron, from University of
Murcia, Spain. Hans Rorsmann, Alessandra Napolitano and Lionel Larue formed the board for this
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election. The mould and two medals are still available. Mauro Picardo, who will pass them to the new
President in 2009, currently holds these.
The next Raper Medal Award will be given on the occasion of the next IPCC Meeting (Bordeaux,
2011). Nominations will be sought in due course

5c) Elections
Major elections should be conducted. Officers' elections are due for 2008, and the new Officers should
take on their duties at the end of the next ESPCR Meeting (Münster) in 2009. On the other hand,
during 2008, Council elections will be necessary.
- Officer Elections:
The three officers will be elected after this meeting in October 2008. Lionel Larue as secretary
following the rules of the society will start the process of this election.
The official call for nominations should be issued by email to all ESPCR members, on September 1st,
and remain open for one month for a President, Secretary and Treasurer. Then, a ballot will be
conducted during October, if necessary. The process will be coordinated by the actual secretary, Lionel
Larue, using the email/fax procedure. The results should be communicated to membership before the
end of the year 2008.
The new President, Secretary and Treasurer will start their function at the end of the 2009 ESPCR in
Münster.
- Council Elections
The situation of the Council members is the following.
J.C. Garcia-Borron, C. Goding and L. Larue will finish their mission on Council in September 2008.
They cannot be re-elected as Council members until 2012. Goding and Larue can be elected as
Officers.
Anja Bosserhoff, Jo Lambert, Lluis Montoliu, Alessandra Napolitano, Miguel Seabra, Alain Taieb as
members, G. Ghanem as non-voting permanent (Web Master and Bulletin Editor) and M. Picardo as
ex-officio will remain on the board.
Lionel Larue as secretary following the rules of the society will start the process of this election.
Accordingly, a call for new Council members will be performed by email by the acting Secretary in
September 2008. The publication of the candidates and the election of the members will be performed
by email in October 2008. The publication of the new members will be done by email in December
2008. They will start their function at the end of the 2009 ESPCR in Münster.
The Council approved the report, and the President thanked the secretary for his work.

6. Treasurer’s Report
Lionel Larue reported in the name of Jo Lambert the treasurer report.
- Statistics
The number of members in the ESPCR Web site list is 202. However, the actual number of
members is 66 (8 honorary members, 47 regular members, 11 student members). We have 14 new
members (8 students and 6 regulars).
This means that we decrease the number of members (66 for 111). This major decrease is certainly
due to the early Sapporo meeting (May compared to September). This situation will hopefully be fixed
in the next few months. We observe a high turn over of student but also regular members.
- Finances
The following report of incomes and outgoings (in Euros) during this 2008-year was reported.
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Provisional Financial report 2008 – ESPCR in EURO
Number of members on 07/05/2008
Members who paid subscription up to 07/05/08:
Regular members
Student members
Honorary members
Supporting members

66
58
47
11
8
2

View on new members in 2008:
14
Regular members
6
Student members
8
________________________________________________________________________________
Income until 07/05/2008
Member subscriptions 2008
PCMR subscriptions (15 in total)
Donations by members
Credit card and cheque charge
Total income

3675
1725
45
- 114,96
5331,04 EURO

________________________________________________________________________________
Balance on 31/12/2007 was
Outgoings
Bank Charges 31/12/07
payment PCR 2007 members
Atos Worldline
Bank charges Centea foreign paym
Port
Atos Worldline
Award from ESPCR Bari (Keath Sean Hoek)
Membership IFPCR 2007
Bank charges Centea foreign paym
Cheque export
Atos Worldline
Cheque export
PIPCC Vitiligo workshop
Bank charges Centea foreign paym
Cheque bank charges
Ec Airticket Parsad
Total outgoings

11668,23

11,00
207,49
44,31
21,78
6,76
44,31
1000,00
1608,38
21,78
18,76
45,16
18,76
1795,79
15,73
18,76
1110,00
5988,77

1/01/2008
15/01/2008
14/01/2008
15/01/2008
3/02/2008
5/02/2008
14/02/2008
1/04/2008
1/04/2008
5/03/2008
27/03/2008
3/04/2008
3/04/2008
3/04/2008
3/04/2008
07/05/2008

Incomes
Univ Degli Studi di Foggia
Galderma sponsoring Taskforce meeting
Income membership
Total income

1000,00
8000,00
5331,04
14331,04

25/01/2008
5/03/2008
30/04/2008

Balance 31/12/2007
Total incomes
Total outgoings

11668,23
14331,04
-5988,77
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Estimated balance 07/05/2008

20010,50

Balance on 10/4/2008

20264,10

This is an approximate amount, pending minor adjustments due to bank charges and exchange rates.

7. Honorary and supporting members
One new honorary members were nominated: Professor LOZANO (University of Murcia). Prof
Lazano was one of the founder of the Society. He contributes in melanin enzymology
No new supporting member.

8. ESPCR Bulletin and Web site report
The ESPCR Web Masters reported this.
- Bulletin: G. Ghanem gave us the message that the Web site has been regularly updated and
improved. Markus Böhm accepted to belong to review the literature for the bulletin. L. Montoliu
reported that he was ready to improve the website for the follow up of the statistics members and
incomings.
The Council approved the report, and the President thanked G. Ghanem and Lluis Montoliu for
their work.

9. ESPCR travel award committee report and related matters
L. Larue reported for F. Beermann
- Visiting scientist award. No grant available from IFPCS.
- Travel awards: No proper demand was performed this year. To note, a very large amount of
travel award were given by IPCC.
The travel awards committee will have the same composition until 2009.
The Council approved the report, and the President thanked the member of the travel award
committee.

10. Matters concerning the IFPCS
A new situation links IFPCS and the publisher of the journal of IFPCS.
Two executive editors are now appointed one for the Pigment Cell side (Shosuke Ito) and one for
the Melanoma side (Ze'ev Ronai). The Editor-in-Chief (Colin Goding) will remain in function until the
end of 2009.

11. Matters concerning PCMR
The impact factor (IF) of PCMR for 2008 should be over 4. The IFPCS board supported JC GarciaBorron to be the next Editor for PCMR. SMR and the publisher have to designate their candidates.
The ESPCR President thanked Colin Goding.

12. Venues for forthcoming IFPCS and ESPCR Meetings
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The venue of the 2009 XVth ESPCR Meeting is Münster (Germany), organized by Markus
Böhm. It will be from the 20-23th of September 2009.
The venue of the 2010 XVIth ESPCR Meeting is Bath (England), organized by Robert Kelsh. It
will be in 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.
Other meetings or workshop associated with Pigment Cells will be held in Prague in 2009 during
the FEBS meeting and during the ESDR meeting.

13. Any other business
None

14. Close of the Meeting
With no other matters to discuss, Mauro Picardo closed the meeting.
o-0-o
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MINUTES OF THE 2008 ESPCR GENERAL ASSEMBLY MEETING
Wednesday May 10: 18:30-19:30
Crystal room B – 2nd floor
Royton Hotel, Sapporo
o-0-o
1. Opening of the Meeting.
2. Approval of the Minutes of the 2007 of the General Assembly Meetings in Bari.
3. President's Report
3a) Bari meeting report
3b) Status of the Society
3c) ESPCR workshop at the ESDR 2009 meeting
4. Secretary’s Report and matters arising.
Elections
5. Treasurer’s Report
6. ESPCR Bulletin and Web site report.
7. Venues for forthcoming IFPCS and ESPCR Meetings.
8. Any other business
9. Close of the Meeting.
o-0-o

1. Opening of the Meeting.
Mauro Picardo, President of ESPCR, opened the meeting and welcomed the members.

2. Approval of the Minutes of the 2007 of the General Assembly Meetings in Bari
The Minutes of the General assembly Meetings in Bari were approved without amendments and signed
by the President.

3. President's Report
3a) Bari meeting report
The President declared that he was very happy of the high scientific quality of the 2007 ESPCR
Bari meeting and of the high number (171) of people intended to the meeting.

3b) Status of the Society
The establishment of the legal status of the Society became one of the priority of the society. It was
therefore discussed.
For memory, ESPCR is not anymore legally registered. It was originally registered in Italy before a
certain number of laws. In 2007, in Bari it was decided that
1) The ESPCR society will be moved to Brussels (Belgium).
2) The ESPCR society new status will be registered officially as an International non-profitable
association.
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3) The ESPCR will have a stable address.
4) The ESPCR bank account will be in Belgium.
The new status of the Society is now written in French, it has to be translated in Flemish
(according to the Belgium law). It will also be translated in English in order that the secretary can send
the status to the members of the council for amendments. Discussion by email will go on until full
agreement. Status will then officially be deposited by Ghanem Ghanem. The new constitution and
status of ESPCR will be sent to all ESPCR members.
a) A fiscal code for ESPCR is available: the number is 94054770634.
The original of the notification for the fiscal code will be included in the official ESPCR book after
these minutes. It will also be scanned and included on the ESPCR web site.
b) Declaration of ESPCR as a non-profitable society. ESPCR has to be declared as a nonprofitable society. This is currently in process by Ghanem Ghanem.
The fiscal code and the declaration of ESPCR as a non-profitable society should allow us to pay
our bills without a VAT number.

3c) ESPCR workshop at the ESDR 2009 meeting
An ESPCR workshop was organized during the ESDR meeting in Zürich in 2007. This experience
will be renewed at the 39th Annual ESDR Meeting in Budapest (Hungary) from 9-12 September 2009.
Contacts are already taken between the ESPCR and ESDR Presidents.

4. Secretary’s Report and matters arising
Elections
Major elections should be conducted. Officers' elections are due for 2008, and the new Officers should
take on their duties at the end of the next ESPCR Meeting (Münster) in 2009. On the other hand,
during 2008, Council elections will be necessary.
- Officer Elections:
The three officers will be elected after this meeting in October 2008. Lionel Larue as secretary
following the rules of the society will start the process of this election.
The official call for nominations should be issued by email to all ESPCR members, on September 1st,
and remain open for one month for a President, Secretary and Treasurer. Then, a ballot will be
conducted during October, if necessary. The actual secretary, Lionel Larue, using the email/fax
procedure, will coordinate the process. The results should be communicated to membership before the
end of the year 2008.
The new President, Secretary and Treasurer will start their function at the end of the 2009 ESPCR in
Münster.
- Council Elections
The situation of the Council members is the following.
J.C. Garcia-Borron, C. Goding and L. Larue will finish their mission on Council in September 2008.
They cannot be re-elected as Council members until 2012. Goding and Larue can be elected as
Officers.
Anja Bosserhoff, Jo Lambert, Lluis Montoliu, Alessandra Napolitano, Miguel Seabra, Alain Taieb as
members, G. Ghanem as non-voting permanent (Web Master and Bulletin Editor) and M. Picardo as
ex-officio will remain on the board.
Lionel Larue as secretary following the rules of the society will start the process of this election.
Accordingly, a call for new Council members will be performed by email by the acting Secretary in
September 2008. The publication of the candidates and the election of the members will be performed
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by email in October 2008. The publication of the new members will be done by email in December
2008. They will start their function at the end of the 2009 ESPCR in Münster.

5. Treasurer’s Report
Lionel Larue reported in the name of Jo Lambert the treasurer report.
- Statistics
The number of members in the ESPCR Web site list is 202. However, the actual number of
members is 66 (8 honorary members, 47 regular members, 11 student members). We have 14 new
members (8 students and 6 regulars).
This means that we decrease the number of members (66 for 111). This major decrease is certainly
due to the early Sapporo meeting (May compared to September). This situation will hopefully be fixed
in the next few months. We observe a high turn over of student but also regular members.
- Finances
The following report of incomes and outgoings (in Euros) during this 2008-year was reported.

Provisional Financial report 2008 – ESPCR
Number of members on 07/05/2008
Members who paid subscription up to 07/05/08:
Regular members
Student members
Honorary members
Supporting members

in EURO

66
58
47
11
8
2

View on new members in 2008:
14
Regular members
6
Student members
8
________________________________________________________________________________
Income until 07/05/2008
Member subscriptions 2008
PCMR subscriptions (15 in total)
Donations by members
Credit card and cheque charge
Total income

3675
1725
45
- 114,96
5331,04 EURO

________________________________________________________________________________
Balance on 31/12/2007 was
Outgoings
Bank Charges 31/12/07
payment PCR 2007 members
Atos Worldline
Bank charges Centea foreign payment
Port
Atos Worldline
Award from ESPCR Bari (Keath Sean Hoek)

11668,23

11,00
207,49
44,31
21,78
6,76
44,31
1000,00

1/01/2008
15/01/2008
14/01/2008
15/01/2008
3/02/2008
5/02/2008
14/02/2008
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Membership IFPCR 2007
Bank charges Centea foreign payment
Cheque export
Atos Worldline
Cheque export
PIPCC Vitiligo workshop
Bank charges Centea foreign paym
Cheque bank charges
Ec Airticket Parsad
Total outgoings

1608,38
21,78
18,76
45,16
18,76
1795,79
15,73
18,76
1110,00
5988,77

1/04/2008
1/04/2008
5/03/2008
27/03/2008
3/04/2008
3/04/2008
3/04/2008
3/04/2008
07/05/2008

Incomes
Univ Degli Studi di Foggia
Galderma sponsoring Taskforce meeting
Income membership
Total income

1000,00
8000,00
5331,04
14331,04

25/01/2008
5/03/2008
30/04/2008

Balance 31/12/2007
Total incomes
Total outgoings
Estimated balance 07/05/2008

11668,23
14331,04
-5988,77
20010,50

Balance on 10/4/2008

20264,10

This is an approximate amount, pending minor adjustments due to bank charges and exchange rates.

6. ESPCR Bulletin and Web site report
The ESPCR Web Masters reported this.
- Bulletin: G. Ghanem gave us the message that the Web site has been regularly updated and
improved. Markus Böhm accepted to belong to review the litterature for the bulletin. L. Montoliu
reported that he was ready to improve the website for the follow up of the statistics members and
incomings.
The Council approved the report, and the President thanked G. Ghanem and Lluis Montoliu for
their work.

7. Venues for forthcoming IFPCS and ESPCR Meetings
The venue of the 2009 XVth ESPCR Meeting is Münster (Germany), organized by Markus
Böhm. It will be from the 20-23th of September 2009.
The venue of the 2010 XVIth ESPCR Meeting is Bath (England), organized by Robert Kelsh. It
will be in 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.
Other meetings or workshop associated with Pigment Cells will be held in Prague in 2009 during
the 21st FEBS meeting and during the ESDR meeting.
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8. Any other business
One new honorary members was proposed by the President and unanimously approved: Professor
LOZANO (University of Murcia). Prof Lazano was one of the founder of the Society. He contributes
in melanin enzymology-biochemistry.

9. Close of the Meeting
With no other matters to discuss, the meeting was closed by Mauro Picardo.
o-0-o
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CURRENT LITERATURE
___________________________________

11.. C
Piiggm
Chheem
meennttss
miissttrryy ooff M
Meellaanniinnss aanndd ootthheerr P
(Pr A. Napolitano)
Many papers that appeared in the symposium-in-print issue of Photochem Photobiol 84(3) 2008 address the physico
chemical properties of melanins or indole oligomers. Meredith’s group ( Nighswander-Rempel et al) investigated the
fluorescence of a 4,4’ biindolyl obtained by oxidation of N-methyl-5-hydroxy-6-methoxyindole in which the substituent
pattern prevents a more complex polymerization as observed for 5,6-dihydroxyindole. A useful methodology was
proposed by Hatcher and Simon to investigate the early phases of 5,6-dihydroxyindole polymerization based on the use of a
copper-peroxo complex as the oxidant at low temperature in organic solvents allowing MS analysis of the products
formed. EPR investigation (Wang et al ) on melanin extracted from porcine retinal pigment epithelium showed the ability
of this natural pigment to induce a decrease of singlet oxygen production by rose Bengal through a mechanism involving
chemical interaction rather than simple physical process. In this line was also the contribution by Brenner and Hearing
collecting evidence that melanin may act not only as broadband UV absorbent but also as antioxidant and radical
scavenger. On the other hand Wielgus and Sarna showed by EPR analysis that ascorbate present at high level in aqueous
humour is photooxidized to the ascorbyl radical and enhances hydrogen peroxide production by iris melanin.
Of interest also the methodology proposed by Zhong et al (Biochemistry, 2008) for NMR study of melanin based on
incorporation of site specific 13C enriched precursor into melanin. When applied to fungal melanin NMR analysis
disclosed that the pigment contains chemical components such as mannose or triglycerides possibly covalently linked to the
polymer generated by L-dopa oxidation .
Research on skin depigmenting agent is attracting continuous interest and an unbelievable variety of molecules with much
different structural features have been proposed for melanogenesis inhibition.
A collaborative study by different group (Wolber et al Pigment Cell and Melanoma Res) compared the tanning response in
skin induced by UVA, UVB and solar simulated radiation (SSR) showing that free- and bound- cysteinyldopa levels as
well as 5-hydroxy-6-methoxyindole-2-carboxylic acid are much higher in the skins subjected to SSR than UVB. SSR
proved more effective in inducing a delayed tanning which would indicate a synergistic effect of UVA radiation .
Among the interesting applications proposed for melanin is chemosorption of radiolabelled metals (Howell et al, Nucl. Med
Biol.) and characterization of the peroxidase activity from a fungal strain ceriporiopsis sp.MD-1 with a marked ability to
decolorize human hair melanin (Nagasaki et al Appl Environ Microbiol).
STRUCTURE, REACTIVITY AND PROPERTIES
- Brenner M, Hearing VJ.
The protective role of melanin against UV damage in human skin. Photochem Photobiol. 84(3):539-49, 2008.
- Buszman E, Beberok A, Rózańska R, Orzechowska A.
Interaction of chlorpromazine, fluphenazine and trifluoperazine with ocular and synthetic melanin in vitro.
Pharmazie. 63(5): 372-6, 2008.
- Chen Si-Rui, Jiang Bin, Zheng Jiang-Xia, Xu Gui-Yun, Li Jun-Yin, Yang Ning.
Isolation and characterization of natural melanin derived from silky fowl (Gallus gallus domesticus Brisson).
Food Chemistry 111(3): 745-749, 2008.
- d'Ischia M, Crescenzi O, Pezzella, A, Arzillo M, Panzella L, Napolitano A, Barone V.
Structural effects on the electronic absorption of 5,6-dihydroxyindole oligomers: the potential of an integrated
experimental and DFT approach to model eumelanin optical properties. Photochem Photobiol. 84(3): 600-607,
2008.
- Hatcher LQ, Simon JD.
Ultra-low temperature oxidation of 5,6-dihydroxyindole: a novel approach to study synthetic melanogenesis.
Photochem Photobiol. 84(3):608-12, 2008.
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- Haywood RM, Lee M, Andrady C.
Comparable photoreactivity of hair melanosomes, eu- and pheomelanins at low concentrations: low melanin a
risk factor for UVA damage and melanoma ? Photochem Photobiol. 84(3):572-81, 2008.
- Herrling T, Jung K, Fuchs, J.
The role of melanin as protector against free radicals in skin and its role as free radical indicator in hair.
Spectrochimica Acta, Part A: Molecular and Biomolecular Spectroscopy 69A(5): 1429-1435, 2008.
- Meng S, Kaxiras E.
Theoretical models of eumelanin protomolecules and their optical properties. Biophysical Journal 94(6): 20952105, 2008.
- Napolitano A, De Lucia M, Panzella L, d’Ischia M.
The “Benzothiazine” chromophore of pheomelanins: a reassessment. Photochem Photobiol. 84(3): 593-599, 2008.
- Nighswander-Rempel S P, Mahadevan I B, Bernhardt PV, Butcher J, Meredith P.
Solvochromic effects in model eumelanin compounds. Photochemistry and Photobiology 84(3): 620-626, 2008.
- Smit NP, van Nieuwpoort FA, Marrot L, Out C, Poorthuis B, van Pelt H, Meunier JR, Pavel S.
Increased melanogenesis is a risk factor for oxidative DNA damage--study on cultured melanocytes and atypical
nevus cells. Photochem Photobiol. 84(3):550-5, 2008.
- Wang A, Marino AR, Gasyna Z, Gasyna E, Norris J Jr.
Photoprotection by porcine eumelanin against singlet oxygen production. Photochem Photobiol. 84(3):679-82,
2008.
- Wielgus AR, Sarna T.
Ascorbate enhances photogeneration of hydrogen peroxide mediated by the iris melanin. Photochem Photobiol.
84(3):683-91, 2008.
- Zhong J, Frases S, Wang H, Casadevall A, Stark RE.
Following fungal melanin biosynthesis with solid-state NMR: biopolymer molecular structures and possible
connections to cell-wall polysaccharides. Biochemistry 47(16): 4701-10, 2008.
- Zonios G, Dimou A.
Melanin optical properties provide evidence for chemical and structural disorder in vivo. Opt Express.
16(11):8263-8, 2008.
MELANOGENESIS AND ITS MODULATION
- An SM, Lee SI, Choi SW, Moon SW, Boo YC.
p-Coumaric acid, a constituent of Sasa quelpaertensis Nakai, inhibits cellular melanogenesis stimulated by alphamelanocyte stimulating hormone. Br J Dermatol. 2008 Jun 7.
- Baek H S, Rho HS, Yoo JW, Ahn SM, Lee JY, Lee JK, Min-Kee; Kim DH, Chang I S.
The inhibitory effect of new hydroxamic acid derivatives on melanogenesis. Bull Korean Chem Soc 29(1): 43-46,
2008.
- Baek S, Kim J, Kim D, Lee C, Kim J, Chung DK, Lee C.
Inhibitory Effect of Dalbergioidin Isolated from the Trunk of Lespedeza cyrtobotrya on Melanin Biosynthesis. J
Microbiol Biotechnol. 18(5):874-9, 2008.
- Cho Y, Kim KH, Shim JS, Hwang JK.
Inhibitory effects of macelignan isolated from Myristica fragrans HOUTT. on melanin biosynthesis. Biol Pharm
Bull. 31(5):986-9, 2008.
- Choi JY, Choi EH, Jung, HW, Oh JS, Lee W-H, Lee JG, Son J-K, Kim Y, Lee SH
Melanogenesis inhibitory compounds from Saussureae Radix. Arch of Pharmacal Res 31(3), 294-299, 2008.
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- Criton M, Le Mellay-Hamon V.
Analogues of N-hydroxy-N'-phenylthiourea and N-hydroxy-N'-phenylurea as inhibitors of tyrosinase and
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Several evidences support the conclusion that melanocytes are not only professional melanin producing cells but are also
immunocompetent cells. Melanocytes are able, in fact, to produce substances with a range of biological functions including
antimicrobial defense, suggesting that inhibition of the onset of bacterial, fungal and parasitic infections in the epidermis
and dermis is one of the major function of these cells. Toll-like receptors (TLRs) are part of the innate immune system,
which governs the interconnecting pathways of microbial recognition, inflammation, microbial clearance and cell death.
Despite evidence for the existence of TLRs in keratinocytes, little is currently known regarding the role of TLRs in human
melanocytes. Ahn et al. demonstrated for the first time that TLR4 is expressed in human melanocytes both at mRNA and
protein levels. The expression of TLR4 in melanocyte under physiologic conditions was confirmed by co-staining with
TLR4 and a melanocyte-specific marker. Moreover, the authors showed that the expression of TLR4 in melanocytes was
increased after stimulation with LPS, suggesting that the effect of LPS on melanocytes is mediated by TLR4. This
evidence suggest that TLR4 may play a role in microbial-induced melanogenesis. Another paper from the same group
investigated intracellular pathway involved in LPS-induced pigmentation in melanocytes. Stimulation with LPS was found
to induce the expression of MITF and tyrosinase protein and a time-dependent phosphorylation of p38 MAPK in human
melanocytes. Moreover, inhibition of p38 MAPK, almost completely attenuated the LPS-mediated up-regulation of
melanin synthesis and induction of MITF and tyrosinase expression, suggesting that p38 MAPk plays an important role in
LPS-induced melanogenesis by up-regulating MITF and tyrosinase expression.
Several studies have evaluated the biological effects of narrowband UVB (NBUVB) and broadband UVB (BBUVB) on
human skin cells. However, few reports have simultaneously analyzed and comparated the cytotoxic effects of such
ultraviolet light on human keratinocytes, melanocytes and fibroblasts. Cho et al. performed a comparative study evaluating
the cell viability of these three cell types exposed to increasing doses of NBUVB and BBUVB. In addition, the authors
tested the possible interference of the amount of PBS used during the irradiation on cell viability. The results indicate that:
keratinocytes and melanocytes are less resistant to UVB irradiation than fibroblasts, regardless to the wavelenght; the
minimal in vitro cytotoxic doses of NBUVB exceeded those of BBUVB; the cell toxicity following irradiation was not
affected by the amount of PBS used.
Melanin production can be considered as both photoprotective and photosensitizing. Beside melanin ability to absorb UV
radiation and scavenge diverse radicals, the interaction of melanin and its precursors with UV radiation can lead to the
generation of reactive oxygen species (ROS).In particular pheomelanin and its intermediates has been shown to function as
photosensitizer, increasing the risk of photodamage in melanocytes from fairy subjects. Furthermore, pheomelanin
synthesis consumes cysteine, the essential component of glutathione, with subsequent reduction of the capacity of
antioxidant defense and increase the risk of oxidative damage in the cells with augmented pheomelanin production. Due to
increased melanin production and loss of their normal contact with surrounding melanocytes, pigmented nevus cells are at
high risk of oxidative stress. Dysplastic nevi (DN), which are recognised as precursors of melanoma, were found to
synthesize more pheomelanin than do normal skin melanocytes. Smit and co-workers, demonstrated that the tyrosineinduced melanogenesis is accompanied by lowering glutathione content in normal melanocytes isolated from normal skin.
In cultured DN cells the pigmentation differs from the normal melanocytes and is often increased without the stimulation
by tyrosine, leading to a significant increase of pheomelanogenesis. Moreover, the measurement of oxidative stress using
fluorescent molecular probes confirmed that the DN cells suffer from increased oxidative stress and this situation is
reflected by an increase in oxidative DNA damage. Taken together, these finding suggest that elevated melanin production
is connected with the increased risk of oxidative imbalance which is associated with oxidative DNA damage. Such a
situation may lead to higher numbers of mutations and provide a basis for malignant transformation of pigment cells. The
existence of a relationship between melanin content, relative pheomelanin amount, and oxidative stress in human
melanocytes has been confirmed by Maresca et al., which demonstrated immediately after peroxidative treatment an
increase of ROS inversely correlated with pigmentation level of melanocytes. Moreover, due to the biologic relevance of
catalase as the main enzyme for degrading hydrogen peroxide inside melanocytes, the authors focused on possible
correlation between pheomelanin, oxidative stress and catalase functionality, by measuring both its enzymatic activity and
mRNA and protein expression. The results show that catalase-specific mRNA, protein, as well as enzymatic activity, all
correlate to total melanin content and tyrosinase expression, raising the possibility that an association between melanin and
catalase could represent a synergistic strategy to prevent UV-mediated damage.
Skin pigmentation is regulated by melanin synthesis in melanosomes and their transfer from melanocytes to the
neighboring keratinocytes. Such processes are modulated by a complex network of cytokines and growth factors acting in a
paracrine and autocrine manner. Among them, stem cell factor (SCF) and its receptor KIT (membrane-bound KIT; m-KIT)
crucially regulate melanocyte development, survival, proliferation and melanogenesis. Moreover, SCF-mediated signaling
is involved in pigmentation induced by UVB and in several pigmentary disorders such as lentigo senilis and
dermatofibroma. A soluble form of KIT (s-KIT) derived from the cleavage of m-KIT with the function of a decoy receptor
regulating SCF/m-KIT signaling has been demonstrated in mast cells, hematopoietic cells and endothelial cells. Kasamatsu
et al. provide evidence that s-KIT is also significantly expressed in melanocytes and human epidermis and that its
production increased by the addition of tumor necrosis factor
converting enzyme (TACE) and MMPs activators.
Furthermore, the authors demonstrate the effectiveness of s-KIT to inhibit m-KIT phosphorylation induced by SCF, to
abolish SCF/m-KIT signaling, resulting in a significant inhibition of SCF-mediated melanogenesis. Taken together, these
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data further highlight the complex mechanism of SCF/m-KIT signaling in melanocytes and suggest the involvement of the
production of s-KIT in the regulation of human skin pigmentation.
It is well known that lipid membrane composition and organization are important for normal cell functions. Jin et al.
investigated the effects of cholesterol depletion on skin pigmentation. The authors show that the specific cholesterolbinding agent methyl- -cyclodextrin is able to induce a significant reduction in melanin content of human melanocytes and
cultured skin via activation of ERK1/2 which, in turn, leads to the inhibition of MITF and tyrosinase protein expression.
These results demonstrate that cholesterol depletion inhibits melanin synthesis and suggest the involvement of cholesterol
in the regulation of melanogenesis
Several studies have been focused on pathogenic mechanisms of pigmentation disorders. Genetic, immunologic and
environmental factors have been proposed to be involved in the pathogenesis of vitiligo, however, its aetiology and
molecular background are still largely unknown. The identification of deregulated genes may have the potential to highlight
the mechanisms underlying its pathogenesis and facilitate the identification of potential biomarkers and appropriate
therapies. Stromberg et al. explored the gene expression profile of melanocytes from vitiligo patients using oligonucleotidebased microarrays. 859 genes resulted differentially expressed between vitiligo and age-matched healthy control groups.
Among them, 538 genes were upregulated and 321 were downregulated. A substantial number of the deregulated genes
resulted involved in (a) processing and intracellular trafficking of tyrosinase gene family proteins; (b) melanocyte
development; (c) transport of mature melanosome to the plasma membrane; (d) cell adhesion; (e) antigen processing and
presentation. Taken together, these results indicate that melanocytes from vitiligo patients display a significantly different
transcriptional profile in comparison to normal melanocytes and identify several genes potentially involved in the
pathogenesis of the disease.
Kingo et al. assessed the importance of genes of the signal transduction pathways between the melanocortin system and the
melanogenesis enzymes in the pathogenesis of vitiligo. Using QRT-PCR method, mRNA expression levels of eight genes
related to signal transduction from the melanocortin system to melanogenesis enzymes were measured in lesional and nonlesional skin of vitiligo patients and in skin of healthy control subjects.In particular, the authors analyzed the expression of
the following genes: MITF, CREB1, p38 (ERK1/2), USF1, PIK3CB (PI3K), RPS6KB1, LEF1 and BCL2. The mRNA
levels of MITF, LEF1, p38, PIK3CB and RPS6KB1 were decreased in lesional skin of vitiligo patients compared to skin of
healthy control subjects. On the other hand, increased expression of USF1 and BCL2 in non-lesional skin of vitiligo
patients compared to skin of healthy control subjects was found. mRNA levels of MITF and BCL2 were decreased in
lesional skin of vitiligo patients compared to non-lesional skin of vitiligo patients. In this study, authors confirmed their
previous data on the presence of a significant up-regulation of genes of melanocortin system and melanogenesis enzymes in
the non-lesional skin of vitiligo patients. In addition they demonstrated that also genes for intracellular pathways are upregulated in non-lesional skin of vitiligo patients. These data suggest that signalling pathways related to the induction of
pigmentation are activated in patients’ skins, as a compensatory mechanism. However, these issues need to be further
addressed by histochemical methods which would allow to localize expression of studied genes to distinct cell types in the
skin and to study the function of these genes on protein level.
Cutaneous melanoma progresses through distinct stages of premalignancy and malignancy characterized by the
accumulation of genetic and epigenetic alterations thought to contribute to its progression. Lo and Witte found evidence of
frequent transforming growth factor- pathway activation in benign and malignant melanocytic neoplasms and explored its
potential causative roles during melanoma progression using human organotypic skin cultures. The authors investigated the
functional effects of activating TGF- signaling in genetically engineered human melanocytes. They first introduced two
common genetic alterations found in primary melanomas, namely activation of Braf and PTEN deficiency into primary
epidermal melanocytes, and demonstrated that the further addition of cell autonomous TGF- signal activation promoted
dermal invasion in skin cultures. This proinvasive phenotype appears to be dependent on the genetic context since a
constitutively activated TGF- type I receptor without Braf and PTEN abnormalities showed no evidence of dermal
invasion.
Melan-A represents a useful immunohistochemical marker in the evaluation of melanocytic neoplasms. However, it has
been recently proposed that it may stain not only melanocytic cells but additional cell types including keratinocytes, thus
potentially leading to mistaken diagnosis of melanoma in situ. To further clarify this question, Helm et al. compared
Melan-A staining in 76 tissue samples dignosed as pigmented actinic keratoses, actinic keratoses, melanomas in situ of the
lentigo maligna subtype and solar lentigines. The authors found a significantly greater number of cells positive for Melan-A
in melanoma in situ samples in contrast to pigmented actinic keratosis, non-pigmented actinic keratosis and solar lentigines.
Based on their experience, the authors consider Melan-A a useful stain in helping to distinguish between such lesions.
- Ahn JH, Park TJ, Jin SH, Kang HY.
Human melanocytes express functional Toll-like receptor 4. Exp Dermatol. 17(5):412-417, 2008.
- Ahn JH, Jin SH, Kang HY.
LPS induces melanogenesis through p38 MAPK activation in human melanocytes. Arch Dermatol Res 200 (6):
325-329, 2008.
- Cho TH, Lee JW, Lee MH.
Evaluating the cytotoxic doses of narrowband and broadband UVB in human keratinocytes, melanocytes, and
fibroblasts. Photodermatol Photoimmunol Photomed. 24(3):110-4, 2008.
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In the J Am Acad Dermatol Rigel, in a short overview, various important studies are reviewed describing the role of
ultraviolet and the risk of developing skin cancer and specifically melanoma. The paper is part of a supplement of the
Journal with broad attention to the use of sunscreens. The increasing incidence of melanoma is alarming with an expected
lifetime risk of 1/50 in 2010 while it was still 1/250 in 1980. In the same supplement several papers describe the benefits of
using sunscreens preventing skin damage. Marrot and Meunier provide a clear overview of the various types of DNA
damage that may be generated in skin cells by ultraviolet A or B radiation that can be prevented with protective sunscreens.
Next to melanogenesis as a consequence of DNA damage also immunosuppression is mentioned to be DNA damage
dependent. In the JEADV Antoniou et al describe in detail the use of various sunscreens and test methods for measuring
their protection. The authors also point out the photocarcinogenic action of UVA and the UVA signature mutations in SCC
as opposed to the well known UVB signature mutations in the non-melanoma skin cancers (NMSC). The authors further
describe the sun protection factor (SPF) values of a sunscreen and the immune protection factor (IPF) indicating its
capacity to protect against the immunosuppression. The paper by Oberyszyn discusses UV as an etiological factor for
NMSC in relation to other immunocompromised conditions (organ transplant recipients, chronic lymphocytic leukemia and
HIV). The influence of UV on CD4+ T-cells and Langerhans cells is discussed. The paper by Rana et al describes in more
detail the effects of UVB irradiation on effector and memory T cells in a contact hypersensitivity model. Although the UV
induced immunosuppression is mostly related to the NMSCs it may also play a role in melanoma development. Another
explanation for the increased incidence in (melanoma) skin cancer as indicated by Rigel is suggested in the paper by
Meyskens et al who give different examples of metal exposure that lead to significant increased risks of melanoma. Redox
active metals, which are widely dispersed in modern societies, are postulated to be responsible for the second hit and the
cocarcinogen after the initial hit of a childhood sunburn associated with the onset of melanoma at later age. Next to the role
of metals and (UV induced) immunosuppression, a strong association between annual UVB exposure and melanoma risk
was mentioned in the review by Rigel. Similar to Marrot and Meunier, Besaratania also reviews various types of UV
induced DNA damage However in this paper there is more emphasis on the specific mutations occurring in p53 tumor
suppressor gene and the BRAF gene. The BRAF V600 mutations are explained by intracellular photosensitization reactions
induced by UVA.
Another paper by Marrot et al in PCMR describes the induction of phase 2 detoxifying enzymes both in keratinocytes and
melanocytes. The enzymes γ-glutamyl-cysteinyl-ligase, NADPH-quinone-oxidoreductase-1 (NQO-1) and heme oxygenase1 (HO-1) are under control of Nrf2. Si RNA directed against Nrf2 nicely down regulated the expression of the phase 2
enzymes, especially in the melanocytes. UVA strongly induced the HO-1 expression 5 hours after the irradiation. One
might expect that this strong induction by UVA will also be prevented by the Nrf2 SiRNA.
-

Antoniou C, Kosmadaki M, Stratigos A, Katsambas A.
Sunscreens - what's important to know. J.Eur.Acad.Dermatol.Venereol. 2008.

-

Besaratinia A, Pfeifer GP.
Sunlight ultraviolet irradiation and BRAF V600 mutagenesis in human melanoma. Hum.Mutat. 2008.

-

Boniol M, Chignol MC, Dore JF.
Sun protection among skin cancer-treated patients. J.Eur.Acad.Dermatol.Venereol. 22:646-647, 2008.

- Bossi O, Gartsbein M, Leitges M, Kuroki T, Grossman S, Tennenbaum T.
UV irradiation increases ROS production via PKCdelta signaling in primary murine fibroblasts. J.Cell Biochem.
2008.
We show for the first time distinct involvement of PKC isoforms PKCdelta and PKCalpha in photoaging versus cellular
senescence. While chronological aging is accompanied by overexpression and activation of PKCalpha, UV irradiation
and ROS production are associated with photoaging accompanied by PKCdelta downregulation and nuclear
translocation.
- Cafardi JA, Elmets CA.
T4 endonuclease V. review and application to dermatology. Expert.Opin.Biol.Ther. 8:829-838, 2008.
This enzyme increases the repair of UV-damaged DNA and produces other beneficial effects on UV-damaged cells. In
clinical trials in XP patients, topical application of liposome-encapsulated T4 endonuclease V reduced the incidence of
basal cell carcinomas by 30% and of actinic keratoses by > 68%.
- Cao H, Hearst JE, Corash L, Wang Y.
LC-MS/MS for the detection of DNA interstrand cross-links formed by 8-methoxypsoralen and UVA irradiation
in human cells. Anal.Chem. 80:2932-2938, 2008.
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This is the first report of an LC-MS assay for the quantification of DNA interstrand cross-links. The specificity and
accuracy of this high-throughput approach are advantageous over other methods for the detection of ICLs formed in vitro
and in vivo.
- Carrera C, Puig S, Llambrich A, Palou J, Lecha M, Massi D, Malvehy J.
Development of a Human in vivo Method to Study the Effect of Ultraviolet Radiation and Sunscreens in
Melanocytic Nevi. Dermatology. 217:124-136, 2008.
Histopathological and immunohistochemical studies demonstrated marked melanocytic activation on nonprotected areas
and a high proliferation index of keratinocytes. Both physical and sunscreen protections seem to avoid these changes.
- Cho TH, Lee JW, Lee MH.
Evaluating the cytotoxic doses of narrowband and broadband UVB in human keratinocytes, melanocytes, and
fibroblasts. Photodermatol.Photoimmunol.Photomed. 24:110-114, 2008.
- Faas L, Venkatasamy R, Hider RC, Young AR, Soumyanath A.
In vivo evaluation of piperine and synthetic analogues as potential treatments for vitiligo using a sparsely
pigmented mouse model. Br.J.Dermatol. 158:941-950, 2008.
- Fratesi L, Alhusayen R, Walker J.
Case report of primary rectal melanoma and review of the etiology of melanoma. J. Cutan.Med.Surg. 12:117-120,
2008.
- Gottipati KR, Poulsen H, Starcher B.
Passive cigarette smoke exposure inhibits ultraviolet light B-induced skin tumors in SKH-1 hairless mice by
blocking the nuclear factor kappa B signalling pathway. Exp.Dermatol. 2008.
- Hacker E, Muller K, Whiteman DC, Pavey S, Hayward N, Walker G.
Reduced expression of IL-18 is a marker of ultraviolet radiation-induced melanomas. Int.J.Cancer. 123:227-231,
2008.
- Hallberg O.
A reduced repair efficiency can explain increasing melanoma rates. Eur.J.Cancer Prev. 17:147-152, 2008.
- Halliday GM, Lyons JG.
Inflammatory doses of UV may not be necessary for skin carcinogenesis. Photochem.Photobiol. 84:272-283, 2008.
- Ibrahim SF, Brown MD.
Tanning and cutaneous malignancy. Dermatol.Surg. 34:460-474, 2008.
- Johansen K.
[Sun hat, skin cancer and vitamin D]. Ugeskr.Laeger. 170:2358, 2008.
- Kong YH, Jo YO, Cho CW, Son D, Park S, Rho J, Choi SY.
Inhibitory effects of cinnamic acid on melanin biosynthesis in skin. Biol.Pharm.Bull. 31:946-948, 2008.
- Maddodi N, Setaluri V.
Role of UV in cutaneous melanoma. Photochem.Photobiol. 84:528-536, 2008.
In this review, we evaluate the dual role of the melanin pigment as a photoprotector as well as a photosensitizer and
examine the evidence for association between melanin levels (constitutive and induced) and melanoma risk. We also
discuss possible reasons for the lack of signature UV mutations in melanoma oncogenes known to date and potential
alternative mechanisms to explain the role of UV in melanomagenesis.
- Marrot L, Jones C, Perez P, Meunier JR.
The significance of Nrf2 pathway in (photo)-oxidative stress response in melanocytes and keratinocytes of the
human epidermis. Pigment Cell Melanoma Res. 21:79-88, 2008.
- Marrot L, Meunier JR.
Skin DNA photodamage and its biological consequences. J.Am.Acad.Dermatol. 58:S139-S148, 2008.
- Meyskens FL, Jr., Berwick M.
UV or not UV: metals are the answer. Cancer Epidemiol.Biomarkers Prev. 17:268-270, 2008.
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- Nan H, Qureshi AA, Hunter DJ, Han J.
Interaction between p53 codon 72 polymorphism and melanocortin 1 receptor variants on suntan response and
cutaneous melanoma risk. Br.J.Dermatol. 2008.
- Oberyszyn TM.
Non-melanoma skin cancer: importance of gender, immunosuppressive status and vitamin D. Cancer Lett.
261:127-136, 2008.
- Ochiai Y, Kaburagi S, Okano Y, Masaki H, Ichihashi M, Funasaka Y, Sakurai H.
A Zn(II)-glycine complex suppresses UVB-induced melanin production by stimulating metallothionein
expression. Int.J.Cosmet.Sci. 30:105-112, 2008.
- Rana S, Byrne SN, MacDonald LJ, Chan CY, Halliday GM.
Ultraviolet B suppresses immunity by inhibiting effector and memory T cells. Am.J.Pathol. 172:993-1004, 2008.
- Reguiai Z, Jovenin N, Bernard P, Derancourt C.
Melanoma, past severe sunburns and multiple solar lentigines of the upper back and shoulders. Dermatology.
216:330-336, 2008.
- Rigel DS.
Cutaneous ultraviolet exposure and its relationship to the development of skin cancer. J.Am.Acad.Dermatol.
58:S129-S132, 2008.
- Robinson JK, Kim J, Rosenbaum S, Ortiz S.
Indoor tanning knowledge, attitudes, and behavior among young adults from 1988-2007. Arch.Dermatol. 144:484488, 2008.
- Soerjomataram I, Louwman WJ, Lemmens VE, Coebergh JW, de Vries E.
Are patients with skin cancer at lower risk of developing colorectal or breast cancer? Am.J.Epidemiol. 167:14211429, 2008.
Patients with CMM exhibited an increased risk of breast cancer, especially advanced breast cancer (SIR = 2.20, 95% CI:
1.10, 3.94) and older patients at CMM diagnosis (SIR = 1.87, 95% CI: 1.14, 2.89). Study results suggest a beneficial
effect of continuous sun exposure against colorectal cancer. The higher risk of breast cancer among CMM patients may
be related to socioeconomic class, both being more common in the affluent group.
- Takezawa J, Ishimi Y, Yamada K.
Proteasome inhibitors remarkably prevent translesion replication in cancer cells but not normal cells. Cancer Sci.
99:863-871, 2008.
- Ulamec M, Soldo-Belic A, Vucic M, Buljan M, Kruslin B, Tomas D.
Melanoma with second myxoid stromal changes after personally applied prolonged phototherapy.
Am.J.Dermatopathol. 30:185-187, 2008.
- van der Leun JC, Piacentini RD, de Gruijl FR.
Climate change and human skin cancer. Photochem.Photobiol.Sci. 7:730-733, 2008.
- Waltz P, Chodick G.
Assessment of ecological regression in the study of colon, breast, ovary, non-Hodgkin's lymphoma, or prostate
cancer and residential UV. Eur.J.Cancer Prev. 17:279-286, 2008.
Our results provide no evidence to support previous ecological results that UV exposure may reduce the risk of NHL,
colon, breast, ovary, or prostate cancer. The study demonstrates the high sensitivity of ecological studies to adjustments
for various confounders, and casts doubts on results of ecological analyses in this field
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Melanocytes in the heart: In the recent August 2008 issue of Pigment Cell & Melanoma Research, the groups of Lydia Kos
(Brito and Kos, 2008) and Lionel Larue (Yayima and Larue, 2008) have characterized the presence of normal melanocytes
in the heart of mice. These melanocytes seem to be behave as cutaneous melanocytes, but it is not clear yet, whether they
are of any importance for heart development or function.
- Aubin-Houzelstein G, Djian-Zaouche J, Bernex F, Gadin S, Delmas V, Larue L, Panthier JJ.
Melanoblasts' Proper Location and Timed Differentiation Depend on Notch/RBP-J Signaling in Postnatal Hair
Follicles. J Invest Dermatol, 2008.
Shortened abstract: It has been shown that Notch signaling acts through Hes1 to maintain the melanocyte stem cell
population in the hair follicle. This study was designed to determine whether Notch signaling is implicated in other steps
of melanocyte-lineage postnatal development. For this purpose, we developed mice in which the RBP-J gene was
conditionally ablated in the melanocyte lineage and used the Dct-lacZ reporter transgene to track melanocytes and their
precursors in individual hair follicles. Notch/RBP-J-deficient melanoblasts are in reduced number within the hair follicle
and gather within its lower permanent part. Notch signaling is necessary to prevent differentiation of melanocyte stem
cells and of melanoblasts before they reach the hair bulb. Finally, our data show that Notch signaling is involved in
proper location of melanoblasts in the outer root sheath and of melanocytes in the hair matrix.
- Bellei B, Flori E, Izzo E, Maresca V, Picardo M.
GSK3beta inhibition promotes melanogenesis in mouse B16 melanoma cells and normal human melanocytes. Cell
Signal, 2008.
- Brito FC, Kos L.
Timeline and distribution of melanocyte precursors in the mouse heart. Pigment Cell Melanoma Res 21: 464-470,
2008.
Shortened abstract: In this study, we tracked cardiac melanoblasts using in situ hybridization with a dopachrome
tautomerase (Dct) probe and Dct-LacZ transgenic mice. Large numbers of melanoblasts were found in the
atrioventricular (AV) endocardial cushions at embryonic day (E) 14.5 and persisted in the AV valves into adulthood.
The earliest time Dct-LacZ-positive cells were observed in the AV endocardial cushions was E12.5. Prior to that,
between E10.5 and E11.5, small numbers of melanoblasts traveled between the post-otic area and third somite along the
anterior and common cardinal veins and branchial arch arteries with other neural crest cells expressing CRABPI.
Cardiac melanocytes were not found in the spotting mutants Ednrb(s-l/s-l) and Kit(w-v/w-v), while large numbers were
observed in transgenic mice that overexpress endothelin 3. These results indicate that cardiac melanocytes depend on the
same signaling molecules known to be required for proper skin melanocyte development and may originate from the
same precursor population. Cardiac melanocytes were not found in zebrafish or frog but were present in quail suggesting
an association between cardiac melanocytes and four-chambered hearts.
- Budi EH, Patterson LB, Parichy DM.
Embryonic requirements for ErbB signaling in neural crest development and adult pigment pattern formation.
Development 135: 2603-2614, 2008.
Conclusion: These data identify a very early, embryonic, requirement for erbb3b in the development of much later
metamorphic melanophores, and suggest complex modes by which ErbB signals promote adult pigment pattern
development.
- Chang CH, Kawa Y, Tsai RK, Shieh JH, Lee JW, Watabe H, Kawakami T, Soma Y, Tajima S, Mizoguchi M.
Melanocyte precursors express elastin binding protein and elastin-derived peptide (VGVAPG) stimulates their
melanogenesis and dendrite formation. J Dermatol Sci, 2008.
- Cheung M, Sharma A, Madhunapantula SV, Robertson GP.
Akt3 and mutant V600E B-Raf cooperate to promote early melanoma development. Cancer Res 68: 3429-3439,
2008.
- Choi YJ, Yoon TJ, Lee YH.
Changing expression of the genes related to human hair graying. Eur J Dermatol 18: 397-399, 2008.
- Dynek JN, Chan SM, Liu J, Zha J, Fairbrother WJ, Vucic D.
Microphthalmia-associated transcription factor is a critical transcriptional regulator of melanoma inhibitor of
apoptosis in melanomas. Cancer Res 68: 3124-3132, 2008.
Comment: Identification of ML-IAP (melanoma inhibitor of apoptosis) as a novel gene regulated by MITF.
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- Figueiredo AC, Wasmeier C, Tarafder AK, Ramalho JS, Baron RA, Seabra MC.
Rab3GEP is the non-redundant guanine nucleotide exchange factor for Rab27a in melanocytes. J Biol Chem,
2008.
- Grabacka M, Placha W, Urbanska K, Laidler P, Plonka PM, Reiss K.
PPAR gamma regulates MITF and beta-catenin expression and promotes a differentiated phenotype in mouse
melanoma S91. Pigment Cell Melanoma Res 21: 388-396, 2008.
- Gudbjartsson DF, Sulem P, Stacey SN, Goldstein AM, Rafnar T, Sigurgeirsson B, Benediktsdottir KR, Thorisdottir K,
Ragnarsson R, Sveinsdottir SG, Magnusson V, Lindblom A, Kostulas K, Botella-Estrada R, Soriano V, Juberias P,
Grasa M, Saez B, Andres R, Scherer D, Rudnai P, Gurzau E, Koppova K, Kiemeney LA, Jakobsdottir M, Steinberg S,
Helgason A, Gretarsdottir S, Tucker MA, Mayordomo JI, Nagore E, Kumar R, Hansson J, Olafsson JH, Gulcher J, Kong
A, Thorsteinsdottir U, Stefansson K.
ASIP and TYR pigmentation variants associate with cutaneous melanoma and basal cell carcinoma. Nat Genet 40:
886-891, 2008.
- Hutton SM, Spritz RA.
Comprehensive Analysis of Oculocutaneous Albinism among Non-Hispanic Caucasians Shows that OCA1 Is the
Most Prevalent OCA Type. J Invest Dermatol, 2008.
- Kawasaki A, Kumasaka M, Satoh A, Suzuki M, Tamura K, Goto T, Asashima M, Yamamoto H.
Mitf contributes to melanosome distribution and melanophore dendricity. Pigment Cell Melanoma Res 21: 56-62,
2008.
- Lan WJ, Wang HY, Lan W, Wang KY.
Geniposide enhances melanogenesis by stem cell factor/c-Kit signalling in norepinephrine-exposed normal human
epidermal melanocyte. Basic Clin Pharmacol Toxicol 103: 88-93, 2008.
- Le Douarin NM, Calloni GW, Dupin E.
The stem cells of the neural crest. Cell Cycle 7: 1013-1019, 2008.
- Lo RS, Witte ON.
Transforming growth factor-beta activation promotes genetic context-dependent invasion of immortalized
melanocytes. Cancer Res 68: 4248-4257, 2008.
- Lopes SS, Yang X, Muller J, Carney TJ, McAdow AR, Rauch GJ, Jacoby AS, Hurst LD, Delfino-Machin M, Haffter P,
Geisler R, Johnson SL, Ward A, Kelsh RN.
Leukocyte tyrosine kinase functions in pigment cell development. PLoS Genet 4: e1000026, 2008.
Abstract: A fundamental problem in developmental biology concerns how multipotent precursors choose specific fates.
Neural crest cells (NCCs) are multipotent, yet the mechanisms driving specific fate choices remain incompletely
understood. Sox10 is required for specification of neural cells and melanocytes from NCCs. Like sox10 mutants,
zebrafish shady mutants lack iridophores; we have proposed that sox10 and shady are required for iridophore
specification from NCCs. We show using diverse approaches that shady encodes zebrafish leukocyte tyrosine kinase
(Ltk). Cell transplantation studies show that Ltk acts cell-autonomously within the iridophore lineage. Consistent with
this, ltk is expressed in a subset of NCCs, before becoming restricted to the iridophore lineage. Marker analysis reveals a
primary defect in iridophore specification in ltk mutants. We saw no evidence for a fate-shift of neural crest cells into
other pigment cell fates and some NCCs were subsequently lost by apoptosis. These features are also characteristic of
the neural crest cell phenotype in sox10 mutants, leading us to examine iridophores in sox10 mutants. As expected,
sox10 mutants largely lacked iridophore markers at late stages. In addition, sox10 mutants unexpectedly showed more
ltk-expressing cells than wild-type siblings. These cells remained in a premigratory position and expressed sox10 but not
the earliest neural crest markers and may represent multipotent, but partially-restricted, progenitors. In summary, we
have discovered a novel signalling pathway in NCC development and demonstrate fate specification of iridophores as
the first identified role for Ltk.
- Marrot L, Jones C, Perez P, Meunier JR.
The significance of Nrf2 pathway in (photo)-oxidative stress response in melanocytes and keratinocytes of the
human epidermis. Pigment Cell Melanoma Res 21: 79-88, 2008.
- Matera I, Watkins-Chow DE, Loftus SK, Hou L, Incao A, Silver DL, Rivas C, Elliott EC, Baxter LL, Pavan WJ.
A sensitized mutagenesis screen identifies Gli3 as a modifier of Sox10 neurocristopathy. Hum Mol Genet 17: 21182131, 2008.
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Abstract: Haploinsufficiency for the transcription factor SOX10 is associated with the pigmentary deficiencies of
Waardenburg syndrome (WS) and is modeled in Sox10 haploinsufficient mice (Sox10(LacZ/+)). As genetic background
affects WS severity in both humans and mice, we established an N-ethyl-N-nitrosourea (ENU) mutagenesis screen to
identify modifiers that increase the phenotypic severity of Sox10 (LacZ/+) mice. Analysis of 230 pedigrees identified
three modifiers, named modifier of Sox10 neurocristopathies (Mos1, Mos2 and Mos3). Linkage analysis confirmed their
locations on mouse chromosomes 13, 4 and 3, respectively, within regions distinct from previously identified WS loci.
Positional candidate analysis of Mos1 identified a truncation mutation in a hedgehog(HH)-signaling mediator, GLIKruppel family member 3 (Gli3). Complementation tests using a second allele of Gli3 (Gli3(Xt-J)) confirmed that a null
mutation of Gli3 causes the increased hypopigmentation in Sox10(LacZ/+); Gli3(Mos1/) (+) double heterozygotes. Early
melanoblast markers (Mitf, Sox10, Dct, and Si) are reduced in Gli3(Mos1/)(Mos1) embryos, indicating that loss of GLI3
signaling disrupts melanoblast specification. In contrast, mice expressing only the GLI3 repressor have normal
melanoblast specification, indicating that the full-length GLI3 activator is not required for specification of neural crest to
the melanocyte lineage. This study demonstrates the feasibility of sensitized screens to identify disease modifier loci and
implicates GLI3 and other HH signaling components as modifiers of human neurocristopathies.
- Minchin JE, Hughes SM.
Sequential actions of Pax3 and Pax7 drive xanthophore development in zebrafish neural crest. Dev Biol 317: 508522, 2008.
- Mohanty TR, Seo KS, Park KM, Choi TJ, Choe HS, Baik DH, Hwang IH.
Molecular variation in pigmentation genes contributing to coat colour in native Korean Hanwoo cattle. Anim
Genet, 2008.
- Monma F, Hozumi Y, Kawaguchi M, Katagiri Y, Watanabe T, Yoshihiko I, Suzuki T.
A novel MITF splice site mutation in a family with Waardenburg syndrome. J Dermatol Sci, 2008.
- Murisier F, Aydin IT, Guichard S, Brunschwiler S, Beermann F.
Expression from a bacterial artificial chromosome containing the Dct gene locus. Pigment Cell Melanoma Res 21:
212-215, 2008.
- Rambow F, Piton G, Bouet S, Leplat JJ, Baulande S, Marrau A, Stam M, Horak V, Vincent-Naulleau S.
Gene expression signature for spontaneous cancer regression in melanoma pigs. Neoplasia 10: 714-726, 711 p
following 726, 2008.
- Randall VA, Jenner TJ, Hibberts NA, De Oliveira IO, Vafaee T.
Stem cell factor/c-Kit signalling in normal and androgenetic alopecia hair follicles. J Endocrinol 197: 11-23, 2008.
- Sauka-Spengler T, Bronner-Fraser M.
Insights from a sea lamprey into the evolution of neural crest gene regulatory network. Biol Bull 214: 303-314,
2008.
- Shin SS, Namkoong J, Wall BA, Gleason R, Lee HJ, Chen S.
Oncogenic activities of metabotropic glutamate receptor 1 (Grm1) in melanocyte transformation. Pigment Cell
Melanoma Res 21: 368-378, 2008.
- Silver DL, Hou L, Somerville R, Young ME, Apte SS, Pavan WJ.
The secreted metalloprotease ADAMTS20 is required for melanoblast survival. PLoS Genet 4: e1000003, 2008.
Shortened abstract: ADAMTS20 (Adisintegrin-like and metalloprotease domain with thrombospondin type-1 motifs) is
a member of a family of secreted metalloproteases that can process a variety of extracellular matrix (ECM) components
and secreted molecules. Adamts20 mutations in belted (bt) mice cause white spotting of the dorsal and ventral torso,
indicative of defective neural crest (NC)-derived melanoblast development. The expression pattern of Adamts20 in
dermal mesenchymal cells adjacent to migrating melanoblasts led us to initially propose that Adamts20 regulated
melanoblast migration. Melanoblasts were distributed normally in whole mount E12.5 bt/bt embryos, but were
specifically reduced in the trunk of E13.5 bt/bt embryos due to a seven-fold higher rate of apoptosis. The melanoblast
defect was exacerbated in newborn skin and embryos from bt/bt animals that were also haploinsufficient for Adamts9, a
close homolog of Adamts20, indicating that these metalloproteases functionally overlap in melanoblast development.
We identified two potential mechanisms by which Adamts20 may regulate melanoblast survival. First, skin explant
cultures demonstrated that Adamts20 was required for melanoblasts to respond to soluble Kit ligand (sKitl). In support
of this requirement, bt/bt;Kit(tm1Alf)/+ and bt/bt;Kitl(Sl)/+ mice exhibited synergistically increased spotting. Second,
ADAMTS20 cleaved the aggregating proteoglycan versican in vitro and was necessary for versican processing in vivo,
raising the possibility that versican can participate in melanoblast development. These findings reveal previously
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unrecognized roles for Adamts proteases in cell survival and in mediating Kit signaling during melanoblast colonization
of the skin.
- Stevens A, Zuliani T, Olejnik C, Leroy H, Obriot H, Kerr-Conte J, Formstecher P, Bailliez Y, Polakowska RR.
Human dental pulp stem cells differentiate into neural crest- derived melanocytes and have label-retaining and
sphere-forming abilities. Stem Cells Dev, 2008
Shortened abstract: We demonstrated that human dental pulp contains self renewing human dental pulp stem cells
(hDPSCs) capable of differentiating into mesenchymal-derived odontoblasts, osteoblasts, adipocytes, chondrocytes and
striated muscle, and interestingly, also into non-mesenchymal melanocytes.
- Suzuki T, Tomita Y.
Recent advances in genetic analyses of oculocutaneous albinism types 2 and 4. J Dermatol Sci 51: 1-9, 2008.
- Tabata H, Kawamura N, Sun-Wada GH, Wada Y.
Vacuolar-type H(+)-ATPase with the a3 isoform is the proton pump on premature melanosomes. Cell Tissue Res
332: 447-460, 2008.
- Van Gele M, Geusens B, Schmitt AM, Aguilar L, Lambert J.
Knockdown of Myosin Va Isoforms by RNAi as a Tool to Block Melanosome Transport in Primary Human
Melanocytes. J Invest Dermatol, 2008.
- Vogel P, Read RW, Vance RB, Platt KA, Troughton K, Rice DS.
Ocular albinism and hypopigmentation defects in Slc24a5-/- mice. Vet Pathol 45: 264-279, 2008.
Abstract: As part of a high-throughput mutagenesis and phenotyping process designed to discover novel drug targets, we
generated and characterized mice with a targeted mutation in Slc24a5, a gene encoding a putative cation exchanger.
Upon macroscopic examination, Slc24a5-/- mice were viable, fertile, and indistinguishable by coat color from their
heterozygous and wild-type litter mates. Ophthalmoscopic examination revealed diffuse retinal hypopigmentation, and a
histologic examination of the eye confirmed the presence of moderate-to-marked hypopigmentation of the retinal
pigmented epithelium (RPE), ciliary body, and iris pigment epithelium (IPE). Hypopigmentation was most severe in the
anterior layer cells of the IPE, where melanosomes were smaller, paler, and more indistinct than those of the anterior
stroma and posterior IPE. The pigment granules of the posterior IPE appeared to be nearly as dark as those in stromal
melanocytes; however, both cell layers were thinner and paler than corresponding layers in wild-type mice.
Ultrastructural analysis of the RPE, IPE, and ciliary body pigmented cells confirmed that mutation of Slc24a5 results in
marked hypopigmentation of melanosomes in optic cup-derived pigmented neuroepithelium in the eyes. Milder
reductions in melanosome size and pigmentation were noted in neural crest-derived melanocytes. The severe
hypopigmentation of neuroepithelium-derived cells in the eyes resulted in a novel form of ocular albinism in Slc24a5-/mice. Our findings suggest that SLC24A5 may be a candidate gene for some forms of ocular albinism and for the
BEY1/EYCL2 locus previously associated with central brown eye color in humans.
- Westbroek W, Tuchman M, Tinloy B, De Wever O, Vilboux T, Hertz JM, Hasle H, Heilmann C, Helip-Wooley A, Kleta
R, Gahl WA.
A novel missense mutation (G43S) in the switch I region of Rab27A causing Griscelli syndrome. Mol Genet Metab
94: 248-254, 2008.
- Yang SH, Han JS, Baek SH, Kwak EY, Kim HJ, Shin JH, Chung BH, Kim EK.
Construction of Protein Chip to Detect Binding of Mitf Protein (Microphthalmia Transcription Factor) and Ebox DNA. Appl Biochem Biotechnol, 2008.
- Yayima I, Larue L.
The location of heart melanocytes is specified and the level of pigmentation in the heart may correlate with coat
color. Pigment Cell Melanoma Res 21: 471-476, 2008.
Abstract: Melanocytes are mainly found in the skin and more rarely in other parts of the body, including the heart. We
analyzed the localization of heart melanocytes and their levels of pigmentation in a series of mutant mice presenting
different numbers of melanocytes and pigmentation in the skin. We found that melanocytes were localized in the valves
(mitral, tricuspid, and aortic) and septa (ventricular and atrial). Moreover, the numbers of melanocytes in the heart
appears to reflect that of the skin. Mice having a high or low level of pigmented cells and/or melanin in valves and septa
have similar lifespan. In this respect, melanocytes found in the valves and septa of the heart are probably not essential in
a healthy and non-stressful environment.
- Yu JK, Meulemans D, McKeown SJ, Bronner-Fraser M.
Insights from the amphioxus genome on the origin of vertebrate neural crest. Genome Res 18: 1127-1132, 2008.
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Ahn JH, Jin SH, Kang HY.
LPS induces melanogenesis through p38 MAPK activation in human melanocytes. Arch Dermatol Res. 300(6):3259, 2008.
We have observed that lipopolysaccharide (LPS) induces pigmentation in melanocytes and in this study have examined
whether these responses are mediated by the p38 mitogen-activated protein kinase (MAPK) signaling pathway. LPS
appears to stimulate the pigmentation of melanocytes and cultured skin. LPS was found to induce the expression of
microphthalmia-associated transcription factor (MITF) and tyrosinase protein in cells. Stimulation of melanocytes with
LPS led to time dependent phosphorylation of p38 MAPK. Furthermore, p38 MAPK functionally regulated the LPSinduced melanin formation in melanocytes; a p38 MAPK inhibitor, SB203580, almost completely attenuated the LPSmediated up-regulation of melanin synthesis and induction of MITF and tyrosinase expression. These findings indicate
that activation of p38 MAPK plays an important role in LPS-induced melanogenesis by up-regulating MITF and
tyrosinase expression.

- Allil PA, Visconti MA, Castrucci AM, Isoldi MC.
Photoperiod and testosterone modulate growth and melanogenesis of s91 murine melanoma. Med Chem. 4(2):1005, 2008.
In vivo and in vitro assays were performed with S91 murine melanoma cells aiming to investigate the effects of
testosterone and photoperiod on tumor growth and melanogenesis (tyrosinase activity). In vivo assays were performed
by inducing melanoma tumors in castrated mice receiving increasing concentrations of testosterone and submitted to
varying photoperiod regimens. The results demonstrated that the increase of melanin content was higher in animals
submitted to the longest days, thus demonstrating the importance of photoperiod length in melanin synthesis. Increase in
tumor growth and protein content was observed in testosterone-treated animals submitted to 12L:12D; in testosteronetreated animals submitted to 4L:20D and 20L:4D tumor growth was significantly smaller. In S91 cultured cells,
testosterone increased cell proliferation and reduced tyrosinase activity in a dose-dependent manner. Radioactive
binding assays demonstrated that the hormone was acting through low affinity testosterone receptors, since the presence
of aromatase inhibitor did not affect the binding assay in a statistically significant way, and all the in vitro experiments
were performed in the presence of the inhibitor. Our in vivo data added to the in vitro results corroborate the hypothesis
that S91 melanoma cells directly respond to testosterone and that this effect is modulated by light.
- An SM, Lee SI, Choi SW, Moon SW, Boo YC.
p-Coumaric acid, a constituent of Sasa quelpaertensis Nakai, inhibits cellular melanogenesis stimulated by alphamelanocyte stimulating hormone. Br J Dermatol. 2008 Jun 7.
Background Recent study has demonstrated that Sasa quelpaertensis (Korean name, Jeju-Joritdae) extracts inhibit
cellular melanogenesis implicating potential use in the control of skin pigmentation. Objectives The purpose of the
present study was to elucidate the active constituents of this plant inhibiting melanogenesis and the associated
mechanism. Methods The effect of the plant-derived materials on melanin production and/or tyrosinase expression was
examined in murine melanoma B16/F10 cells and neonatal human melanocytes. Results When tested inmelanoma
B16/F10 cells treated with the alpha-melanocyte stimulating hormone (alpha-MSH), the aqueous ethanol extract of S.
quelpaertensis culm inhibited the cellular melanogenesis more effectively than its leaf extract. A major active
compound was isolated from the culm extract by solvent fractionation and column chromatography, and identified to be
p-coumaric acid by spectroscopic and chromatographic analyses. The compound (p-coumaric acid) inhibited alphaMSH-stimulated cellular melanogenesis more effectively than arbutin or other structurally similar compounds including
3-(4-hydroxyphenyl) propionic acid, cinnamic acid and caffeic acid. It also attenuated alpha-MSH-dependent increase of
tyrosinase protein. The antimelanogenic effect of p-coumaric acid was also verified in neonatal human melanocytes.
Conclusions The present study identified p-coumaric acid as a main constituent of S. quelpaertensis inhibiting cellular
melanogenesis. Because of its structural similarity, p-coumaric acid may interfere with l-tyrosine action in the control of
tyrosinase expression in response to alpha-MSH.
- Bednarek MA, MacNeil T, Tang R, Fong TM, Cabello MA, Maroto M, Teran A.
Cyclic analogs of alpha-melanocyte-stimulating hormone (alphaMSH) with high agonist potency and selectivity at
human melanocortin receptor 1b. Peptides. 29(6):1010-7, 2008.
Alpha-melanotropin (alphaMSH),
Ac-Ser1-Tyr2-Ser3-Met4-Glu5-His6-Phe7-Arg8-Trp9-Gly10-Lys11-Pro12-Val13-NH2,(1) has been long recognized as
an important physiological regulator of skin and hair pigmentation in mammals. Binding of this peptide to the
melanocortin receptor 1 (MC1R) leads to activation of tyrosinase, the key enzyme of the melanin biosynthesis pathway.
In this study, interactions of the human MC1bR (an isoform of the receptor 1a) with the synthetic cyclic analogs of
alphaMSH were studied. These ligands were analogs of MTII, Ac-Nle4-cyclo-(Asp5-His6-D-Phe7-Arg8-Trp9-Lys10)NH2, a potent pan-agonist at the human melanocortin receptors (hMC1,3-5R). In the structure of MTII, the His6-DPhe7-Arg8-Trp9 segment has been recognized as "essential" for molecular recognition at the human melanocortin
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receptors (hMC1,3-5R). Herein, the role of the Trp9 in the ligand interactions with the hMC1b,3-5R has been
reevaluated. Analogs with various amino acids in place of Trp9 were synthesized and tested in vitro in receptor affinity
binding and cAMP functional assays at human melanocortin receptors 1b, 3, 4 and 5 (hMC1b,3-5R). Several of the new
peptides were high potency agonists (partial) at hMC1bR (EC50 from 0.5 to 20 nM) and largely inactive at hMC3-5R.
The bulky aromatic side chain in position 9, such as that in Trp, was found not to be essential to agonism (partial) of the
studied peptides at hMC1bR.
- Bellei B, Flori E, Izzo E, Maresca V, Picardo M.
GSK3beta inhibition promotes melanogenesis in mouse B16 melanoma cells and normal human melanocytes. Cell
Signal. 2008 Jun 12.
Glycogen synthase kinase 3beta (GSK3beta) is implicated in many biological events, including embryonic development,
cell differentiation, apoptosis, and the insulin response. GSK3beta also plays a key role in the Wnt/beta-catenin pathway.
The master regulator of the pigmentation microphthalmia-associated transcription factor (MITF) is a target for the Wnt
pathway, however, to date, the regulatory role of GSK3beta in the control of melanogenesis has not been elucidated. In
this study, we evaluated the effect of inhibiting GSK3beta activity on the regulation of melanocyte differentiation.
Exposure of the murine melanoma cell line B16 and normal human melanocytes to GSK3beta specific inhibitors
(SB216763, SB415286, BIO, and LiCl) resulted in a dose-dependent accumulation of beta-catenin. This is associated
with the induction of melanocyte differentiation-associated markers such as melanin synthesis, tyrosinase activity, and
expression of tyrosinase and the microphthalmia-associated transcription factor. Attenuation of GSK3beta activity has
an inhibitory effect on cell growth, and this was accompanied by morphological changes. Moreover, treatment of B16
cells with a siRNA targeted against beta-catenin completely abolished the promelanogenic effect of GSK3beta
inhibition, however, the overexpression of a constitutively active mutant form of beta-catenin (pCS2beta-cat-mut) only
slightly increased the degree of pigmentation. These results demonstrated that GSK3beta is implicated in the regulation
of melanogenesis and that pharmacological inhibition of its activity could increase melanin synthesis through
mechanisms probably not restricted to Wnt/beta-catenin pathway activation.
- Brack A, Hellmann N, Decker H.
Kinetic properties of hexameric tyrosinase from the crustacean Palinurus elephas. Photochem Photobiol.
84(3):692-9, 2008.
Tyrosinases catalyze hydroxylation of monophenols to o-diphenols and their subsequent oxidation to o-quinones,
whereas catecholoxidases catalyze only the latter reaction. Both enzymes occur in all organisms and are Type 3 copper
proteins that perform the first steps of melanin formation. In arthropods, they play an essential role in the sclerotization
of the exoskeleton. Very few phenoloxidases are characterized structurally or kinetically and the existence of an actual
tyrosinase activity has not been demonstrated in most cases. Here we present for the first time a complete kinetic
characterization of a tyrosinase from a crustacean (Palinurus elephas) including the influence of inhibitors. In contrast to
most tyrosinases which are monomeric or dimeric, this tyrosinase occurs as a hexamer. However, the data did not
indicate cooperativity in steady-state kinetics for the two substrates used, the monophenol tyramine and the diphenol
dopamine. Mimosine as well as phenylthiourea (PTU) inhibited both monophenolhydroxylase and diphenoloxidase
activity. Inhibition by mimosine was competitive, whereas PTU was a noncompetitive inhibitor. Furthermore, for the
diphenolase activity substrate inhibition was observed, which was apparently abolished by adding PTU. These
observations lead to the hypothesis that a secondary, allosteric binding site exists, which binds dopamine and PTU and
reduces the catalytic activity.
- Brozyna AA, VanMiddlesworth L, Slominski AT.
Inhibition of melanogenesis as a radiation sensitizer for melanoma therapy. Int J Cancer. 123(6):1448-56, 2008.
Melanin pigment displays strong photo- and radioprotective properties, suggesting that inhibition melanogenesis could
increase sensitivity of melanoma to ionizing radiation. We tested this concept in human melanoma cells cultured in
Esther Ham's F10 medium to maintain amelanotic phenotype or DMEM to induce/stimulate melanin production,
respectively; N-phenylthiourea (PTU) and D-penicillamine were used as an inhibitor of melanogenesis. Melanogenic
activity was evaluated by visual inspection (color of cell pellets) or by measurement of tyrosinase (dopa oxidase) activity
assay. Amelanotic cells or cells with various melanin content were exposed to gamma radiation and tested for viability
and colony forming capability. Gamma radiation at doses of 2-15 Gy inhibited cell viability and colony forming
efficiency in dose- and time-dependent manner, but pigmented melanoma cells were significantly more resistant to
gamma radiation than nonpigmented cells (p < 0.05-0.001). Both PTU and D-penicillamine inhibited strongly tyrosinase
activity and melanin production in melanoma cells (p < 0.05-0.001). Furthermore, inhibition of melanogenesis by PTU
or D-penicillamine resulted in enhancement of melanoma cells sensitivity to killing by gamma rays. In conclusion, the
results of these cell culture experiments give support to a clinical trial of pharmacologically induced decrease in melanin
synthesis to enhance the efficacy of radiotherapy in advanced melanomas.
- Bu J, Ma PC, Chen ZQ, Zhou WQ, Fu YJ, Li LJ, Li CR.
Inhibition of MITF and tyrosinase by paeonol-stimulated JNK/SAPK to reduction of phosphorylated CREB. Am
J Chin Med. 36(2):245-63, 2008.
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Tyrosinase and its transcriptional regulator microphthalmia-associated transcription factor (MITF) play critical roles in
regulation of melanogenesis, and are required for environmental cues or agents in modulation of melanin synthesis.
Identifying the signals regulating tyrosinase and MITF is crucial to understanding how pigmentation responds to
extracellular stimuli. In this report, we discovered that paeonol down-regulated melanin production via decreasing MITF
expression and consequent mRNA and protein levels of tyrosinase. We also found that paeonol reduced phosphorylation
of a cAMP responsive element binding protein (phospho-CREB), which binds and activates MITF. A selective inhibitor
of c-jun N-terminal or stress-activated protein kinases (JNK/SAPK)-SP600125 significantly reversed paeonol-induced
down-regulation of melanogenesis. Inhibition of cAMP/PKA pathway intensified the hypopigmentation response to
paeonol. These results identify a mechanism in which paeonol induces the down-regulation of melanogenesis through
inhibition of CREB phosphorylation, leading to the expression reduction of MITF and subsequently tyrosinase. The key
kinase mediating the effects of paeonol on melanogenesis in B16F10 cells is JNK/SAPK. Additionally, the cAMP/PKA
pathway may take part in this process.
- Campello S, Beltramini M, Giordano G, Di Muro P, Marino SM, Bubacco L.
Role of the tertiary structure in the diphenol oxidase activity of Octopus vulgaris hemocyanin. Arch Biochem
Biophys. 471(2):159-67, 2008.
The functional differences between the oxygen transport protein Hemocyanin and the enzymes Tyrosinase and Catechol
oxidase are believed to be governed, at least in part, by the tertiary structure, which differs in these molecules and
controls the accessibility of their copper containing active site for substrate(s). Accordingly, Octopus vulgaris
Hemocyanin catalyses the o-diphenol oxidation to o-quinone at a very low rate. The crystallographic structure of one of
the functional units (called Odg) of O. dofleini Hemocyanin shows two domains, a mainly alpha-helical domain that
directly binds the copper ions of the reaction center and a beta-strand domain that precludes access to the active site to
ligands bigger than molecular oxygen. In this work, we have first cleaved the whole protein and then purified different
oxygen binding functional units from O. vulgaris Hemocyanin. These functional units were used in activity assays with
l-DOPA, the paradigmatic substrate for Catechol oxidase. All functional units show a negligible enzymatic activity. The
procedure to generate the functional units induces in only one of them a proteolytic cleavage. Amino Terminal
sequencing and mass spectroscopy of the fragments allow to place the cleavage site between the alpha and beta domains
of the functional unit homologous to Odd, in the O. dofleini sequence. An increase, up to three orders of magnitude, of
Tyrosinase-like activity was observed when the cleaved Odd-like was incubated with the substrate in the presence of
trifluoroethanol or hexafluoroisopropanol.
- Chakraborty D, Chakraborty AK.
Evidence for tyrosinase as a beta1,6 branch containing glycoprotein: Substrate of GnT-V. Life Sci. 2008 Jul 5.
Tyrosinase is a rate-limiting enzyme in mammalian melanogenesis, and is known as a glycoprotein. Post-translational
processing of mammalian tyrosinase is required for its folding, sorting, and for enzymatic activity. Here we show for the
first time that the mammalian tyrosinase has beta1,6-branched N-glycan structure that can be recognized by binding
with specific lectin Leukoagglutinating phytohematoagglutinin (L-PHA). Further, this specific glycoconjugate structure
has been shown to have a function relationship in melanin synthesis.
- Chapuy B, Tikkanen R, Mühlhausen C, Wenzel D, von Figura K, Höning S.
AP-1 and AP-3 mediate sorting of melanosomal and lysosomal membrane proteins into distinct post-Golgi
trafficking pathways. Traffic. 9(7):1157-72, 2008.
The adaptor complexes AP-1 and AP-3 are localized to endosomes and/or the trans Golgi network (TGN). Because of
limitations in analysing intracellular adaptor function directly, their site of function is a matter of ongoing uncertainty.
To overcome this problem and to analyse adaptor sorting at the TGN, we reconstituted vesicle formation from
Golgi/TGN-enriched membranes in a novel in vitro budding assay. Melanocytes were metabolically labelled followed
by a 19 degrees C temperature block to accumulate newly synthesized proteins in Golgi membranes, which were then
enriched by subcellular fractionation and used as donor membranes for vesicle formation in vitro. The incorporation of
the melanosomal proteins tyrosinase and tyrosinase-related protein 1 (TRP-1) as well as Lamp-1 and 46 kDa mannose-6phosphate receptor (MPR46) into Golgi/TGN-derived vesicles was temperature, nucleotide, cytosol, ADP ribosylation
factor 1 and adaptor dependent. We show that sorting of TRP-1 and MPR46 was AP-1 dependent, while budding of
tyrosinase and Lamp-1 required AP-3. Depletion of clathrin inhibited sorting of all four cargo proteins, suggesting that
AP-1 and AP-3 are involved in the formation of distinct types of clathrin-coated vesicles, each of which is characterized
by the incorporation of specific cargo membrane proteins.
- Choi YJ, Yoon TJ, Lee YH.
Changing expression of the genes related to human hair graying. Eur J Dermatol. 18(4):397-9, 2008.
Epub 2008 Jun 23.
Hair graying is one of the prototypical signs of human aging, but its mechanism is largely unknown. To elucidate the
mechanism of hair graying, we investigated gene expression related to melanogenesis in human hair. The key molecules
in melanogenesis, microphthalmia-associated transcription factor-M (MITF-M), Sox10, Pax3, tyrosine related protein-1
(TRP-1), and tyrosinase, were absent or greatly reduced in the bulbs of white hair compared to black hair. Melanocyte
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stem cells (MSCs) or melanocytes express markers for neural crest cells, Sox10, Pax3, and MITF-M. Taken together,
our data suggest that hair graying is caused by defective migration of MSCs into the bulb area of hair.
- Cook AL, Chen W, Thurber AE, Smit DJ, Smith AG, Bladen TG, Brown DL, Duffy DL, Pastorino L, Bianchi-Scarra G,
Leonard JH, Stow JL, Sturm RA.
Analysis of Cultured Human Melanocytes Based on Polymorphisms within the SLC45A2/MATP,
SLC24A5/NCKX5, and OCA2/P Loci. J Invest Dermatol. 2008 Jul 24.
Single nucleotide polymorphisms (SNPs) within the SLC45A2/MATP, SLC24A5/NCKX5, and OCA2/P genes have
been associated with natural variation of pigmentation traits in human populations. Here, we describe the
characterization of human primary melanocytic cells genotyped for polymorphisms within the MATP, NCKX5, or
OCA2 loci. On the basis of genotype, these cultured cells reflect the phenotypes observed by others in terms of both
melanin content and tyrosinase (TYR) activity when comparing skin designated as either "White" or "Black". We found
a statistically significant association of MATP-374L (darker skin) with higher TYR protein abundance that was not
observed for any NCKX5-111 or OCA2 rs12913832 allele. MATP-374L/L homozygous strains displayed significantly
lower MATP transcript levels compared to MATP-374F/F homozygous cells, but this did not reach statistical
significance based on NCKX5 or OCA2 genotype. Similarly, we observed significantly increased levels of OCA2
mRNA in rs12913832-T (brown eye) homozygotes compared to rs12913832-C (blue eye) homozygous strains, which
was not observed for MATP or NCKX5 gene transcripts. In genotype-phenotype associations performed on a collection
of 226 southern European individuals using these same SNPs, we were able to show strong correlations in MATPL374F, OCA2, and melanocortin-1 receptor with skin, eye, and hair color variation, respectively.
- Criton M, Le Mellay-Hamon V.
Analogues of N-hydroxy-N'-phenylthiourea and N-hydroxy-N'-phenylurea as inhibitors of tyrosinase and
melanin formation. Bioorg Med Chem Lett18(12):3607-10, 2008.
A series of N-hydroxy-N'-phenylthiourea and N-hydroxy-N'-phenylurea analogues were prepared and evaluated as
inhibitors of tyrosinase and melanin formation. The most active analogue 1 inhibited mushroom tyrosinase with an
IC(50) of around 0.29 microM and also retained a substantial potency in cell culture by reducing pigment synthesis by
78%. Therefore, compound 1 could be considered as a promising candidate for preclinical drug development for skin
hyperpigmentation application.
- De A, Mandal S, Mukherjee R.
Modeling tyrosinase activity. Effect of ligand topology on aromatic ring hydroxylation: an overview. J Inorg
Biochem. 102(5-6):1170-89, 2008.
Synthetic modeling of tyrosinase (o-phenol ring hydroxylation) has emerged as a novel class of successful biomimetic
studies. It is a well-established fact that the reaction of dioxygen with copper(I) complexes of m-xylyl-based ligands
generate putative copper-oxygen intermediate species such as side-on peroxo {CuII2(mu-O2)}2+ [in some cases bis-oxo
{CuIII2(mu-O)2}2+ in equilibrium with isomeric side-on peroxo], due to oxygen activation. Electrophilic attack of such
species brings about monooxygenase activity by incorporating one of the oxygens to m-xylyl ring of the ligand and the
other oxygen is reduced to hydroxide ion. The goal of this review is to provide a concise overview of the present day
knowledge in this field of research to emphasize the important role the designed ligands play in eliciting the desired
tyrosinase-like chemistry.
- Flurkey A, Cooksey J, Reddy A, Spoonmore K, Rescigno A, Inlow J, Flurkey WH.
Enzyme, protein, carbohydrate, and phenolic contaminants in commercial tyrosinase preparations: potential
problems affecting tyrosinase activity and inhibition studies. J Agric Food Chem. 56(12):4760-8, 2008.
Commercial mushroom tyrosinase contains other proteins, enzymes, carbohydrates, and phenolic material besides
tyrosinase. Carbohydrate and phenolic material comprise a large percentage of the powder resuspensions derived from
Agaricus bisporus. Enzyme assays identified the presence of tyrosinase, laccase, beta-glucosidase, beta-galactosidase,
beta-xylosidase, cellulase, chitinase, xylanase, and mannanase in the commercial tyrosinase. Protein sequencing
indicated the presence of tyrosinase, a lectin, and a putative mannanase as well as 10 unidentified protein/peptides in the
commercial tyrosinase preparations. Characteristics of tyrosinase isoforms were similar in two different comercial
tyrosinase sources. Inhibition studies indicated that I 50 values for some tyrosinase inhibitors were different when the
crude powder was compared to a partially purified tyrosinase. The presence of these contaminants has the potential to
affect studies using commercial tyrosinase.
- Gao DF, Zhang YJ, Yang CR, Chen KK, Jiang HJ.
Phenolic Antioxidants from Green Tea Produced from Camellia taliensis. J Agric Food Chem. 2008 Jul 16.
The chemical constituents of green tea prepared from the leaves of Camellia taliensis (W. W. Smith) Melchior
(Theaceae) were investigated for the first time. Of these, 19 phenolic compounds including 8 hydrolyzable tannins ( 18), 6 catechin derivatives (9- 14), 3 quinic acid aromatic esters ( 15- 17), and 2 simple phenolics ( 18, 19) were
identified, along with caffeine ( 20). Their antioxidant activities were evaluated by DPPH radical scavenging and
tyrosinase inhibitory assays. Moreover, the chemical composition was compared with that in the cultivated tea plant, C.
sinensis var. assamica, by HPLC analysis. It was noted that C. taliensis has similar chemical features with the cultivated
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tea plant; that is, both of them contain rich flavan-3-ols and caffeine. In addition, there are abundant hydrolyzable
tannins as specific characteristic constituents contained in the leaves of C. taliensis. Therein, 1,2-di- O-galloyl-4,6- O(S)-hexahydroxydiphenoyl-beta- d-glucopyranose ( 8), as a major compound in C. taliensis, showed remarkable
antioxidant activity. The results suggested that C. taliensis could be a valuable plant resource for the production of tea.
- Gasowska-Bajger B, Wojtasek H.
Indirect oxidation of the antitumor agent procarbazine by tyrosinase—possible application in designing antimelanoma prodrugs. Bioorg Med Chem Lett. 18(11):3296-300, 2008.
The interaction of tyrosinase with the anticancer drug procarbazine has been investigated. In the presence of the enzyme
alone no oxidation of this dialkylhydrazine above the background level was observed. However, when phenolic
substrates (4-tert-butylcatechol or N-acetyl-l-tyrosine) were included in the reaction mixture, procarbazine was rapidly
degraded. Oxygen consumption measurements showed that in a mixture both the phenolic substrate and the drug were
oxidized. The major product of procarbazine degradation was isolated and identified as azoprocarbazine, the first active
metabolite of this drug detected in previous in vivo and in vitro studies. This indirect oxidation of the hydrazine group in
this anticancer agent indicates possible application of a hydrazine linker in construction of tyrosinase-activated antimelanoma prodrugs.
- Grabacka M, Placha W, Urbanska K, Laidler P, Płonka PM, Reiss K.
PPAR gamma regulates MITF and beta-catenin expression and promotes a differentiated phenotype in mouse
melanoma S91. Pigment Cell Melanoma Res. 21(3):388-96, 2008.
Melanoma represents one of the most rapidly metastasizing, hence deadly tumors due to its high proliferation rate and
invasiveness, characteristics of undifferentiated embryonic tissues. Given the absence of effective therapy for metastatic
melanoma, understanding more fully the molecular mechanisms underlying melanocyte differentiation may provide
opportunities for novel therapeutic intervention. Here we show that in mouse melanoma S91 cells activation of the
peroxisome proliferator activated receptor (PPAR) gamma induces events resembling differentiation, such as growth
arrest accompanied by apoptosis, spindle morphology and enhanced tyrosinase expression. These events are preceded by
an initial transient increase in expression from the Microphthalmia-associated transcription factor gene, (MITF)
promoter, whereas exposure to a PPAR gamma ligand- ciglitazone that exceeds 8 h, causes a gradual decrease of MITF,
until by 48 h MITF expression is substantially reduced. Beta-catenin, an MITF transcriptional activator, shows a similar
pattern of decline during ciglitazone treatment, consistent with previous reports that activated PPAR gamma inhibits the
Wnt/beta-catenin pathway through induction of beta-catenin proteasomal degradation. We suggest that the PPAR
gamma-mediated beta-catenin down-regulation is likely to be responsible for changes in MITF levels. The data suggest
that PPAR gamma, besides its well-established role in mesenchymal cell differentiation towards adipocytes, might
regulate differentiation in the melanocytic lineage.
- Groux-Degroote S, van Dijk SM, Wolthoorn J, Neumann S, Theos AC, De Mazière AM, Klumperman J, van Meer G,
Sprong H.
Glycolipid-dependent sorting of melanosomal from lysosomal membrane proteins by lumenal determinants.
Traffic. 9(6):951-63, 2008.
Melanosomes are lysosome-related organelles that coexist with lysosomes in mammalian pigment cells. Melanosomal
and lysosomal membrane proteins share similar sorting signals in their cytoplasmic tail, raising the question how they
are segregated. We show that in control melanocytes, the melanosomal enzymes tyrosinase-related protein 1 (Tyrp1) and
tyrosinase follow an intracellular Golgi to melanosome pathway, whereas in the absence of glycosphingolipids, they are
observed to pass over the cell surface. Unexpectedly, the lysosome-associated membrane protein 1 (LAMP-1) and 2
behaved exactly opposite: they were found to travel through the cell surface in control melanocytes but followed an
intracellular pathway in the absence of glycosphingolipids. Chimeric proteins having the cytoplasmic tail of Tyrp1 or
tyrosinase were transported like lysosomal proteins, whereas a LAMP-1 construct containing the lumenal domain of
Tyrp1 localized to melanosomes. In conclusion, the lumenal domain contains sorting information that guides Tyrp1 and
probably tyrosinase to melanosomes by an intracellular route that excludes lysosomal proteins and requires
glucosylceramide.
- Gudbjartsson DF, Sulem P, Stacey SN, Goldstein AM, Rafnar T, Sigurgeirsson B, Benediktsdottir KR, Thorisdottir K,
Ragnarsson R, Sveinsdottir SG, Magnusson V, Lindblom A, Kostulas K, Botella-Estrada R, Soriano V, Juberías P,
Grasa M, Saez B, Andres R, Scherer D, Rudnai P, Gurzau E, Koppova K, Kiemeney LA, Jakobsdottir M, Steinberg S,
Helgason A, Gretarsdottir S, Tucker MA, Mayordomo JI, Nagore E, Kumar R, Hansson J, Olafsson JH, Gulcher J, Kong
A, Thorsteinsdottir U, Stefansson K.
ASIP and TYR pigmentation variants associate with cutaneous melanoma and basal cell carcinoma. Nat Genet.
40(7):886-91, 2008.
Fair color increases risk of cutaneous melanoma (CM) and basal cell carcinoma (BCC). Recent genome-wide
association studies have identified variants affecting hair, eye and skin pigmentation in Europeans. Here, we assess the
effect of these variants on risk of CM and BCC in European populations comprising 2,121 individuals with CM, 2,163
individuals with BCC and over 40,000 controls. A haplotype near ASIP, known to affect a similar spectrum of
pigmentation traits as MC1R variants, conferred significant risk of CM (odds ratio (OR) = 1.45, P = 1.2 x 10(-9)) and
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BCC (OR = 1.33, P = 1.2 x 10(-6)). The variant in TYR encoding the R402Q amino acid substitution, previously shown
to affect eye color and tanning response, conferred risk of CM (OR = 1.21, P = 2.8 x 10(-7)) and BCC (OR = 1.14, P =
6.1 x 10(-4)). An eye color variant in TYRP1 was associated with risk of CM (OR = 1.15, P = 4.6 x 10(-4)). The
association of all three variants is robust with respect to adjustment for the effect of pigmentation.
- Ito S, Wakamatsu K.
Chemistry of mixed melanogenesis--pivotal roles of dopaquinone. Photochem Photobiol. 84(3):582-92, 2008.
Melanins can be classified into two major groups-insoluble brown to black pigments termed eumelanin and alkalisoluble yellow to reddish-brown pigments termed pheomelanin. Both types of pigment derive from the common
precursor dopaquinone (ortho-quinone of 3,4-dihydroxyphenylalanine) which is formed via the oxidation of l-tyrosine
by the melanogenic enzyme tyrosinase. Dopaquinone is a highly reactive ortho-quinone that plays pivotal roles in the
chemical control of melanogenesis. In the absence of sulfhydryl compounds, dopaquinone undergoes intramolecular
cyclization to form cyclodopa, which is then rapidly oxidized by a redox reaction with dopaquinone to give dopachrome
(and dopa). Dopachrome then gradually and spontaneously rearranges to form 5,6-dihydroxyindole and to a lesser extent
5,6-dihydroxyindole-2-carboxylic acid, the ratio of which is determined by a distinct melanogenic enzyme termed
dopachrome tautomerase (tyrosinase-related protein-2). Oxidation and subsequent polymerization of these
dihydroxyindoles leads to the production of eumelanin. However, when cysteine is present, this process gives rise
preferentially to the production of cysteinyldopa isomers. Cysteinyldopas are subsequently oxidized through redox
reaction with dopaquinone to form cysteinyldopaquinones that eventually lead to the production of pheomelanin. Pulse
radiolysis studies of early stages of melanogenesis (involving dopaquinone and cysteine) indicate that mixed
melanogenesis proceeds in three distinct stages-the initial production of cysteinyldopas, followed by their oxidation to
produce pheomelanin, followed finally by the production of eumelanin. Based on these data, a casing model of mixed
melanogenesis is proposed in which a preformed pheomelanic core is covered by a eumelanic surface.
- Jaenicke E, Decker H.
Kinetic properties of catecholoxidase activity of tarantula hemocyanin. FEBS J.275(7):1518-28, 2008.
Phenoloxidases occur in almost all organisms, being essentially involved in various processes such as the immune
response, wound healing, pigmentation and sclerotization in arthropods. Many hemocyanins are also capable of
phenoloxidase activity after activation. Notably, in chelicerates, a phenoloxidase has not been identified in the
hemolymph, and thus hemocyanin is assumed to be the physiological phenoloxidase in these animals. Although
phenoloxidase activity has been shown for hemocyanin from several chelicerate species, a characterization of the
enzymatic properties is still lacking. In this article, the enzymatic properties of activated hemocyanin from the tarantula
Eurypelma californicum are reported, which was activated by SDS at concentrations above the critical micellar
concentration. The activated state of Eurypelma hemocyanin is stable for several hours. Dopamine is a preferred
substrate of activated hemocyanin. For dopamine, a K(M) value of 1.45 +/- 0.16 mm and strong substrate inhibition at
high substrate concentrations were observed. Typical inhibitors of catecholoxidase, such as l-mimosine, kojic acid,
tyramine, phenylthiourea and azide, also inhibit the phenoloxidase activity of activated hemocyanin. This indicates that
the activated hemocyanin behaves as a normal phenoloxidase.
- Jin SH, Lee YY, Kang HY.
Methyl-beta-cyclodextrin, a specific cholesterol-binding agent, inhibits melanogenesis in human melanocytes
through activation of ERK. Arch Dermatol Res. 2008 May 14.
Cholesterol has been suggested to regulate cell differentiation. In this study, we have examined the effects of cholesterol
modulation on pigmentation of skin using a treatment with methyl-beta-cyclodextrin (MbetaCD), a specific cholesterolbinding agent. Treatment with MbetaCD reduced pigmentation in human melanocyte and cultured skin. This decrease in
pigmentation was related to the inhibition of the expression of tyrosinase and microphthalmia-associated transcription
factor of melanocytes. Stimulation of melanocytes with MbetaCD led to the time-dependent phosphorylation of
extracellular signal-regulated kinase (ERK). Furthermore, ERK functionally regulated the MbetaCD-induced melanin
formation in melanocytes; a ERK inhibitor, PD98059, almost completely attenuated the MbetaCD-mediated inhibition
of melanin synthesis and down-regulation of MITF and tyrosinase expression. These results suggest that cholesterol
reduction by MbetaCD inhibit melanin synthesis via ERK activation and subsequent MITF downregulation.
- Kim JH, Sim GS, Bae JT, Oh JY, Lee GS, Lee DH, Lee BC, Pyo HB.
Synthesis and anti-melanogenic effects of lipoic acid-polyethylene glycol ester. J Pharm Pharmacol..60(7):863-70,
2008.
To develop a new potent anti-melanogenic agent, we have conjugated lipoic acid (LA) to poly (ethylene) glycol (PEG)
of molecular weight 2000 and examined the effects on inhibition of tyrosinase activity and melanin synthesis in B16F10
melanoma cells. The water-soluble LA-PEG 2000 was synthesized from LA and methylated PEG by an esterification
reaction in the presence of 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide. Synthetic LA-PEG 2000 was confirmed by
IR and (1)H-NMR spectroscopy. The new conjugate is a highly water-soluble molecule, which has lower cell
cytotoxicity than LA. Treatment with LA-PEG 2000 significantly suppressed the biosynthesis of melanin by up to 63%
at 0.25 mM and reduced tyrosinase activity by up to 80% at 0.50 mM in B16F10 melanoma cells. Furthermore, Western
blot and RT-PCR studies indicated that treatment with LA-PEG 2000 decreased the level of tyrosinase, which is a

1812

melanogenic enzyme. Taken together, these results suggest that LA-PEG 2000 may inhibit melanin biosynthesis by
down-regulating levels and expression of tyrosinase activity. Therefore, LA-PEG 2000 can be used effectively as a new
agent to inhibit melanogenesis, with lower cytotoxicity than LA (parent molecule) in B16F10 melanoma cells.
- Kim WS, Park SH, Ahn SJ, Kim HK, Park JS, Lee GY, Kim KJ, Whang KK, Kang SH, Park BS, Sung JH.
Whitening effect of adipose-derived stem cells: a critical role of TGF-beta 1. Biol Pharm Bull. 31(4):606-10, 2008.
It has been demonstrated that adipose-derived stem cells (ADSCs) secrete cytokines and exhibit diverse pharmacological
actions. The present study examined the unknown pharmacological action of ADSCs regarding whitening effects. A
conditioned medium of ADSCs (ADSC-CM) was harvested and the whitening effect of ADSC-CM was studied in
melanoma B16 cells. ADSC-CM treatment inhibited the synthesis of melanin and the activity of tyrosinase in a dose
dependent manner. To clarify the underlying mechanisms of the whitening action of ADSCs, protein levels of
melanogenic proteins were measured by Western blot. Although expressions of microphthalmia-associated transcription
factor and tyrosinase-related protein 2 (TRP2) remained unchanged, those of tyrosinase and TRP1 were down-regulated.
Transforming growth factor-beta1 (TGF-beta 1), a potent regulator of melanogenic proteins, was neutralized by the
addition of a blocking antibody to ADSC-CM, and down-regulated expression of tyrosinase and TRP1 was almost
reversed. Collectively, these results indicate that secretary factors of ADSC inhibit melanin synthesis by downregulating the expression of tyrosinase and TRP1, which are mainly mediated by TGF-beta1.
- Kim YJ, Kang KS, Yokozawa T.
The anti-melanogenic effect of pycnogenol by its anti-oxidative actions. Food Chem Toxicol. 46(7):2466-71, 2008.
Pycnogenol is a natural plant extract from pine bark that contains compounds that have anti-oxidative, free-radical
scavenging properties. In this work, utilizing cultured B16 melanoma cells (B16 cells), pycnogenol was investigated for
its ability to inhibit tyrosinase activity and melanin biosynthesis. We also examined the anti-oxidative power of
pycnogenol by measuring its suppressive effect against peroxynitrite (ONOO-), superoxide (.O2), nitric oxide (NO.),
and hydroxyl radical (.OH)-scavenging activities using an electron spin resonance spectrometer. Results show that
pycnogenol had a strong anti-tyrosinase activity and suppressed melanin biosynthesis. Further, our results showed that
through its anti-oxidative properties, pycnogenol suppressed .O2) NO., ONOO-, and .OH in in vitro assays, and reactive
species, ONOO-, .O2, and NO., while up-regulating the reduced glutathione/oxidized glutathione ratio in B16 cells.
Based on the findings, we propose that pycnogenol exerts anti-melanogenic activity via its anti-oxidative actions.
- Koo JH, Kim HT, Yoon HY, Kwon KB, Choi IW, Jung SH, Kim HU, Park BH, Park JW.
Effect of xanthohumol on melanogenesis in B16 melanoma cells. Exp Mol Med. 30;40(3):313-9, 2008.
Xanthohumol (XH), the principal prenylflavonoid of the hop plant (Humulus lupulus L.), dose-dependently inhibited
isobutylmethylxanthine (IBMX)-induced melanogenesis in B16 melanoma cells, with little cytotoxicity at the effective
concentrations. Decreased melanin content was accompanied by reduced tyrosinase enzyme activity, protein and mRNA
expression. The levels of tyrosinase-related protein 1 and 2 mRNAs were decreased by XH. XH also inhibited alphamelanocyte stimulating hormone- or forskolin-induced increases in melanogenesis, suggesting an action on the cAMPdependent melanogenic pathway. XH downregulated the protein and mRNA expression of microphthalmia-associated
transcription factor (MITF), a master transcriptional regulator of key melanogenic enzymes. These results suggest that
XH might act as a hypo-pigmenting agent through the downregulation of MITF in the cAMP-dependent melanogenic
pathway.
- Lan WJ, Wang HY, Lan W, Wang KY.
Geniposide enhances melanogenesis by stem cell factor/c-Kit signalling in norepinephrine-exposed normal human
epidermal melanocyte. Basic Clin Pharmacol Toxicol. 103(1):88-93, 2008.
Geniposide is an iridoid glycoside isolated from the fruit of Gardenia jasminoides Ellis used as a Chinese traditional
medicine for treatment of generalized vitiligo. Stem cell factor from keratinocyte recognizes and activates its receptor ckit carried by melanocyte to potent enhance melanocytic melanogenesis that can be suppressed by norepinephrine. This
study addresses the action and mechanism of geniposide enhancing melanogenesis in norepinephrine-exposed normal
human epidermal melanocyte. Flow cytometry results from this study exhibited the augmentation effect of geniposide on
production of c-kit receptor by norepinephrine-exposed normal human epidermal melanocyte. However, geniposide did
not affect the production of stem cell factor by norepinephrine-exposed normal human epidermal keratinocyte assessed
by cellular enzyme-linked immunosorbent assay (ELISA). ELISA indicated that at the presence of stem cell factor,
geniposide was capable of elevating the level of extracellular signal-regulated kinase 1/2 phosphorylation within
norepinephrine-exposed normal human epidermal melanocyte, which is known to be involved in stem cell factor/c-kit
downstream signalling. And inhibition of c-kit with inhibitory antibody K44.2 completely blocked the increase in
geniposide-stimulated extracellular signal-regulated kinase 1/2 phosphorylation. In addition, spectrophotometry
demonstrated the enhancement effect of geniposide on melanogenesis (tyrosinase activity and melanin production) in
norepinephrine-exposed normal human epidermal melanocyte at the presence of stem cell factor, which was blocked by
c-kit inhibitory antibody K44.2. Data from this study suggest that geniposide can enhance melanogenesis by stem cell
factor/c-kit signalling in which the expression of c-kit receptor is augmented in norepinephrine-exposed normal human
epidermal melanocyte.
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- Le Pape E, Wakamatsu K, Ito S, Wolber R, Hearing VJ.
Regulation of eumelanin/pheomelanin synthesis and visible pigmentation in melanocytes by ligands of the
melanocortin 1 receptor. Pigment Cell Melanoma Res. 2008 Jun 27.
The production of melanin in the hair and skin is tightly regulated by the melanocortin 1 receptor (MC1R) whose
activation is controlled by two secreted ligands, alpha-melanocyte stimulating hormone (alphaMSH) and agouti signal
protein (ASP). As melanin is extremely stable, lasting years in biological tissues, the mechanism underlying the
relatively rapid decrease in visible pigmentation elicited by ASP is of obvious interest. In this study, the effects of ASP
and alphaMSH on the regulation of melanin synthesis and on visible pigmentation were assessed in normal murine
melanocytes and were compared with the quick depigmenting effect of the tyrosinase inhibitor, phenylthiourea (PTU).
alphaMSH increased pheomelanin levels prior to increasing eumelanin content over 4 days of treatment. Conversely,
ASP switched off the pigment synthesis pathway, reducing eu- and pheo-melanin synthesis within 1 day of treatment
that was proportional to the decrease in tyrosinase protein level and activity. These results demonstrate that the visible
depigmentation of melanocytes induced by ASP does not require the degradation of existing melanin but rather is due to
the dilution of existing melanin by melanocyte turnover, which emphasizes the importance of pigment distribution to
visible color.
- Liu J, Cao R, Yi W, Ma C, Wan Y, Zhou B, Ma L, Song H.
A class of potent tyrosinase inhibitors: Alkylidenethiosemicarbazide compounds. Eur J Med Chem. 2008 Apr 27.
A series of alkylidenethiosemicarbazide compounds were synthesized and their inhibitory effects on the diphenolase
activity of mushroom tyrosinase were evaluated. The results showed that most of the synthesized compounds exhibited
significant inhibitory activities. Especially, compound 1f was found to be the most potent inhibitor with IC(50) value of
0.086muM, suggesting that further development of such compounds may be of interest.
- Marconi A, Panza MC, Bonnet-Duquennoy M, Lazou K, Kurfurst R, Truzzi F, Lotti R, De Santis G, Dumas M, Bonté F,
Pincelli C.
Expression and function of neurotrophins and their receptors in human melanocytes. Int J Cosmet Sci. 28(4):25561, 2006.
Melanocytes and cells of the nervous system are of common ectodermal origin and neurotrophins (NT) have been shown
to be released by human keratinocytes. We investigated the expression and function of NT [nerve growth factor (NGF),
brain-derived neurotrophic factor (BDNF), NT-3, NT-4/-5] and their receptors in human melanocytes. Human
melanocytes produce all NT in different amounts, whereas they only release NT-4. NT-4 release is downregulated,
whereas NT-3 is upregulated by ultraviolet (UVB) irradiation. Melanocytes treated with phorbol 12-myristate 13-acetate
(PMA) express TrkA and TrkB, but not TrkC. NT fail to stimulate melanocyte proliferation, whereas they stimulate the
synthesis of tyrosinase and tyrosinase-related protein-1 (TRP-1). Finally, NT-3, NT-4 and NGF increase melanin
production. Taken together, these results demonstrate an intriguing interaction between melanocytes and the nervous
system. We speculate that NT could be considered the target of therapy for disorders of skin pigmentation.
- Muñoz-Muñoz JL, Garcia-Molina F, Garcia-Ruiz PA, Molina-Alarcon M, Tudela J, Garcia-Canovas F, RodriguezLopez JN.
Phenolic substrates and suicide inactivation of tyrosinase: kinetics and mechanism. Biochem J. 2008 Jul 23.
The suicide inactivation mechanism of tyrosinase acting on its substrates has been studied. The kinetic analysis of the
proposed mechanism during the transition phase provides explicit analytical expressions for the concentrations of oquinone versus time. The electronic, steric and hydrophobic effects of the substrates influence the enzymatic reaction,
increasing the catalytic speed by three orders of magnitude and the inactivation by one order of magnitude. To explain
the suicide inactivation, we propose a mechanism, in which the enzymatic form Eox is responsible for such inactivation.
A key step might be the transfer of the C-1 hydroxyl group proton to the peroxide, which would act as a general base.
Another essential step might be the axial attack of the o-diphenol on the copper atom. The rate constant of this reaction
would be directly related with the strength of the nucleophilic attack of the C-1 hydroxyl group, which depends on the
chemical shift of the carbon C-1 (delta1) obtained by 13C-NMR. Protonation of the peroxide would bring the copper
atoms together and encourage the diaxial nucleophilic attack of the C-2 hydroxyl group, facilitating the co-planarity with
the ring of the copper atoms and the concerted oxidation/reduction reaction, and giving rise to an o-quinone. The suicide
inactivation would occur if the C-2 hydroxyl group transferred the proton to the protonated peroxide, which would again
act as a general base. In this case, the co-planarity between the copper atom, the oxygen of the C-1 and the ring would
only permit the oxidation/reduction reaction on one copper atom, giving rise to copper (0), hydrogen peroxide and an oquinone, which would be released, thus inactivating the enzyme.
- Murakami M, Matsuzaki F, Funaba M.
Regulation of melanin synthesis by the TGF-beta family in B16 melanoma cells. Mol Biol Rep. 2008 Jul 4.
Effects of representative members of the transforming growth factor-beta (TGF-beta) family, TGF-beta1, activin A and
BMP-2, on melanin content and expression of pigment-producing enzymes were examined in B16 melanoma cells.
Treatment with TGF-beta1 or activin A but not with BMP-2 significantly decreased melanin content and expression of
Tyrosinase and Tyrp-1, suggesting an inhibitory effect of TGF-beta1 and activin A on melanin synthesis. TGF-beta1
completely inhibited melanin synthesis induced by alpha-melanin stimulating hormone (alpha-MSH), whereas activin A
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only slightly did. As compared with parental B16 cells, the inhibitory effects of TGF-beta1 and activin A on melanin
content were relative smaller in B16 F10 cells, a subline of B16 cells that contain more pigment. The present study
indicates that in addition to TGF-beta, activin negatively regulates melanogenesis in the absence of alpha-MSH, but that
the activity in the presence of alpha-MSH was slightly different between TGF-beta and activin.
- Nillius D, Jaenicke E, Decker H.
Switch between tyrosinase and catecholoxidase activity of scorpion hemocyanin by allosteric effectors. FEBS Lett.
582(5):749-54, 2008.
Phenoloxidases and hemocyanins have similar type 3 copper centers although they perform different functions.
Hemocyanins are oxygen carriers, while phenoloxidases (tyrosinase/catecholoxidase) catalyze the initial step in melanin
synthesis. Tyrosinases catalyze two subsequent reactions, whereas catecholoxidases catalyze only the second one.
Recent results indicate that hemocyanins can also function as phenoloxidases and here we show for the first time that
hemocyanin can be converted to phenoloxidase. Furthermore, its substrate specificity can be switched between
catecholoxidase and tyrosinase activity depending on effectors such as hydroxymethyl-aminomethan (Tris) and Mg(2+)ions. This demonstrates that substrate specificity is not caused by a chemical modification of the active site.
- Park JY, Choi H, Hwang JS, Kim J, Chang IS.
Enhanced depigmenting effects of N-glycosylation inhibitors delivered by pH-sensitive liposomes into HM3KO
melanoma cells. J Cosmet Sci. 59(2):139-50, 2008.
Delivery activity of pH-sensitive 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine (DOPE):cholesteryl hemisuccinate
(CHEMS) liposomes was assessed as an in vitro intracellular carrier system to increase the bioavailability of
depigmentation actives. N-glycosylation inhibitors have a glycosylation-inhibiting effect, which is useful for the skin
depigmentation that operates by interfering with the maturation of tyrosinase. However, an N-glycosylation inhibitor
does not easily pass through skin or even cellular membranes due to its water-soluble property. Therefore, it should be
transported to target cells by an efficient delivery carrier to reduce the glycosylated tyrosinase. Glycosylation-inhibiting
and depigmentation effects of N-butyldeoxynojirimycine (NB-DNJ) and 1-deoxynojirimycine (DNJ)-loaded liposomes
were evaluated using Western blotting and measurement of synthesized melanin. Interestingly, it was found that the pHsensitive liposomes increased the glycosylation-inhibiting and thus, pigment-lightening effects of N-glycosylation
inhibitors in vitro. In addition, cargo materials loaded in pH-sensitive liposomes were found to be much more efficiently
delivered into the cytoplasm, as observed in fluorescent-activated cell sorting (FACS) and confocal laser-scanning
microscopic (CLSM) analysis. These results indicate that pH-sensitive DOPE:CHEMS liposomes have a strong potential
as a carrier system to promote delivery efficiency and to enhance the biological effects of water-soluble actives for
applications in cosmetics, personal care products, and pharmaceutics.
- Pievo R, Gullotti M, Monzani E, Casella L.
Tyrosinase catalyzes asymmetric sulfoxidation. Biochemistry. 47(11):3493-8, 2008.
Mushroom tyrosinase was found to catalyze the oxidation of organic sulfides to sulfoxides in the presence of a catechol
as cosubstrate, in a reaction which is unprecedented for this enzyme and resembles those performed by external
monooxygenases. Only the oxy form of the enzyme is in fact capable of oxidizing the sulfide in a two-electron process,
while the resulting met form can only be recycled by reduction with catechol. The cosubstrate competes with the sílfide
also in the reaction with oxy-tyrosinase. For this reason, the sulfoxidation of thioanisole in the presence of l-3,4dihydroxyphenylalanine (L-dopa) occurs with moderate yields ( approximately 20%) but high enantioselectivity (
approximately 85% e.e.), and favors ( S)-methyl phenyl sulfoxide. The enantioselectivity can be further increased to
>90% when excess ascorbic acid is added to the reaction to limit enzyme inactivation by the quinones produced by Ldopa oxidation. An experiment using (18)O 2 showed that 18-O incorporation into methyl phenyl sulfoxide was above
95%, confirming that the mechanism of the sulfoxidation involves oxygen transfer from oxy-tyrosinase to the sulfide.
- Sakiroğlu H, Oztürk AE, Pepe AE, Erat M.
Some kinetic properties of polyphenol oxidase obtained from dill (Anethum graveolens). J Enzyme Inhib Med
Chem. 23(3):380-5, 2008.
Polyphenol oxidase (PPO) was partially purified from dill by (NH4)(2)SO4 precipitation followed by dialysis and gel
filtration chromatography. Polyphenol oxidase activity was measured spectrophotometrically at 420 nm using catechol,
dopamine and chlorogenic acid as substrates. Optimum pH, temperature, and ionic strength were determined with three
substrates. The best substrate of dill PPO was found to be chlorogenic acid. Some kinetic properties of the enzyme such
as V(max,) K(M) and V(max)/K(M) were determined for all three substrates. The effects of various inhibitors on the
reaction catalysed by the enzyme were tested and I(50) values calculated. The most effective inhibitor was L-cysteine.
Activation energies, E(a), were determined from the Arrhenius equation. In addition, activation enthalpy, DeltaH(a), and
Q(10) values of the enzyme were also calculated.
- Sato K, Takahashi H, Iraha R, Toriyama M.
Down-regulation of tyrosinase expression by acetylsalicylic acid in murine B16 melanoma. Biol Pharm Bull.
31(1):33-7, 2008.
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Acetylsalicylic acid (aspirin; ASA) is widely used as an analgesic/antipyretic drug. ASA exhibits a wide range of
biological effects, including preventative effects against heart attack, stroke, and the development of some types of
cancer. However, the effects of ASA on melanogenesis are not well known. Therefore, we investigated the effect of
ASA on melanin production using B16 murine melanoma cells and demonstrated a new biological effect of ASA. In the
presence of alpha-melanocyte stimulating hormone (alpha-MSH), B16 melanoma cells are stimulated to enhance
melanin synthesis. ASA (2 mM) inhibited alpha-MSH-enhanced melanin synthesis in melanoma more strongly than
other well-known anti-melanogenic agents such as arbutin (2 mM) and kojic acid (200 microM). Interestingly, ASA did
not inhibit the catalytic activity of mushroom tyrosinase (concentration range 0.5-4.0 mM). To clarify the target of ASA
action in melanogenesis, we performed Western blotting for tyrosinase, which is a key melanogenic enzyme. ASA
inhibited tyrosinase expression in a dose-dependent manner. Therefore, the depigmenting effect of ASA might be due to
inhibition of tyrosinase expression or enhancement of tyrosinase degradation. This study suggests that ASA is a
candidate anti-melanogenic agent and it might be effective in hyperpigmentation disorders.
- Schallreuter KU, Kothari S, Chavan B, Spencer JD.
Regulation of melanogenesis--controversies and new concepts. Exp Dermatol. 17(5):395-404, 2008.
Despite many efforts, regulation of skin and hair pigmentation is still not fully understood. This article focuses mainly
on controversial aspects in pigment cell biology which have emerged over the last decade. The central role of tyrosinase
as the key enzyme in initiation of melanogenesis has been closely associated with the 6BH4 dependent phenylalanine
hydroxylase (PAH) and tyrosine hydroxylase isoform I (THI) providing evidence for an old concept of the three enzyme
theory in the initiation of the pigmentation process. In this context, it is noteworthy that intracellular L-phenylalanine
uptake and turnover to L-tyrosine via PAH is vital for substrate supply of THI and tyrosinase. While PAH acts in the
cytosol of melanocytes, THI and tyrosinase are sitting side by side in the melanosomal membrane. THI at low pH
provides L-3,4-hydroxyphenylalanine L-DOPA which in turn is required for activation of met-tyrosinase. After an
intramelanosomal pH change, possibly by the p-protein, has taken place, tyrosinase is subject to control by 6/7BH4 and
the proopiomelanocortin (POMC) peptides alpha-MSH melanocyte stimulating hormone and beta-MSH in a receptor
independent manner. cAMP is required for the activation of microphthalmia-associated transcription factor to induce
expression of tyrosinase, for transcription of THI and for activation of PAH. The redundancy of the cAMP signal is
discussed. Finally, we propose a novel mechanism involving H2O2 in the regulation of tyrosinase via p53 through
transcription of hepatocyte nuclear factor 1alpha which in turn can also affect the POMC response.
- Selinheimo E, Lampila P, Mattinen ML, Buchert J.
Formation of protein-oligosaccharide conjugates by laccase and tyrosinase. J Agric Food Chem. 56(9):3118-28,
2008.
Proteins and certain carbohydrates contain phenolic moieties, which are potential sites for modification of the function
of the biopolymers. In this study, the capability of two different fungal oxidative enzymes, laccase from Trametes
hirsuta (ThL) and tyrosinase from Trichoderma reesei (TrT), to catalyze formation of hetero-cross-linking between
tyrosine side chains of alpha-casein and phenolic acids of hydrolyzed oat spelt xylan (hOSX) was studied. Formation of
reaction products was followed by size exclusion chromatography (SEC), fluorescence spectroscopy, and SDS-PAGE,
using specific staining methods for proteins and protein-carbohydrate conjugates. ThL and TrT were observed to differ
significantly in their ability to catalyze the formation of protein-carbohydrate conjugates or the linking of the small
molecular weight phenolic compounds to alpha-casein. The efficiency of these enzymes to directly cross-link protein
also differed notably. TrT was able to cross-link alpha-casein more efficiently than ThL. ThL-catalyzed casein crosslinking was significantly enhanced by ferulic acid, p-coumaric acid, and also hOSX. The main reaction products by ThL
appeared to be phenolic acid-bridged alpha-caseins. Indications of hetero-cross-link formation between alpha-casein
and hOSX by both oxidative enzymes could be visualized by glycoprotein-specific staining in the SDS-PAGE analysis,
although ThL was observed to be more effective in the heteroconjugate formation than TrT.
- Setty SR, Tenza D, Sviderskaya EV, Bennett DC, Raposo G, Marks MS.
Cell-specific ATP7A transport sustains copper-dependent tyrosinase activity in melanosomes. Nature. 2008 Jul 23.
Copper is a cofactor for many cellular enzymes and transporters. It can be loaded onto secreted and endomembrane
cuproproteins by translocation from the cytosol into membrane-bound organelles by ATP7A or ATP7B transporters, the
genes for which are mutated in the copper imbalance syndromes Menkes disease and Wilson disease, respectively.
Endomembrane cuproproteins are thought to incorporate copper stably on transit through the trans-Golgi network, in
which ATP7A accumulates by dynamic cycling through early endocytic compartments. Here we show that the pigmentcell-specific cuproenzyme tyrosinase acquires copper only transiently and inefficiently within the trans-Golgi network of
mouse melanocytes. To catalyse melanin synthesis, tyrosinase is subsequently reloaded with copper within specialized
organelles called melanosomes. Copper is supplied to melanosomes by ATP7A, a cohort of which localizes to
melanosomes in a biogenesis of lysosome-related organelles complex-1 (BLOC-1)-dependent manner. These results
indicate that cell-type-specific localization of a metal transporter is required to sustain metallation of an endomembrane
cuproenzyme, providing a mechanism for exquisite spatial control of metalloenzyme activity. Moreover, because
BLOC-1 subunits are mutated in subtypes of the genetic disease Hermansky-Pudlak syndrome, these results also show
that defects in copper transporter localization contribute to hypopigmentation, and hence perhaps other systemic defects,
in Hermansky-Pudlak syndrome.
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- Spatz KR, Overall R, Klapp BF, Arck PC, Peters EM.
Increased melanocyte apoptosis under stress-mediator Substance P—elucidating pathways involved in stressinduced premature graying. Exp Dermatol. 17(7):632, 2008.
Recently, the accumulation of oxidative stress was found to induce apoptosis of hair follicle melanocytes in the
pigmentary-unit during senile hair graying. A disturbance of the well-balanced melanocyte stress-regulatory mechanisms
by additional oxidative stress caused e.g. by cutaneous inflammation or emotional stress may lead to untimely death of
melanocytes. In a noise stress experiment C57BL/6 mice were exposed to a sound stressor for 24 h or received a bolus
injection of the neuropeptide stress-mediator Substance P (SP) during early anagen of the depilation-induced hair cycle.
Back skin was harvested 72 h later. Melanocyte markers such as tyrosinase related peptide (TRP) 1 and TRP 2 were
combined with c-kit to assess activation and with TUNEL-labelling to assess apoptosis of melanocytes. Exposure to
stress or SP resulted in an increase of c-kit positive melanocytes in the stem cell harbouring bulge region while SP
treatment also led to melanocyte-apoptosis in the developing pigmentary-unit of early anagen hair follicles. These
findings suggest a differentiated susceptibility of distinct melanocyte populations in the hair follicle to stressors. On the
one hand pigment-producing melanocytes of the pigmentary-unit show increased vulnerability towards stress-mediators,
with subsequent premature death during early anagen. On the other hand stress-mediators have a stimulatory effect on
the melanocytes in the stem cell containing hair follicle bulge region. Together this suggests an increased cell turn-over
under stress. Preliminary data from murine telogen full skin microarray analysis also head for a similar two-sided results.
Stressed skin shows up-regulated genes for cell differentiation, proliferation and immune responses while it shows
down-regulated genes for intracellular signalling cascades and pigmentation. Our results suggest a precocious
exhaustion of the melanocyte stem cell pool due to an enhanced turnover of pigment cell precursors as a pathway
involved in premature canities.
- Sutay Kocabas D, Bakir U, Phillips SE, McPherson MJ, Ogel ZB.
Purification, characterization, and identification of a novel bifunctional catalase-phenol oxidase from Scytalidium
thermophilum. Appl Microbiol Biotechnol. 79(3):407-15, 2008.
A novel bifunctional catalase with an additional phenol oxidase activity was isolated from a thermophilic fungus,
Scytalidium thermophilum. This extracellular enzyme was purified ca. 10-fold with 46% yield and was biochemically
characterized. The enzyme contains heme and has a molecular weight of 320 kDa with four 80 kDa subunits and an
isoelectric point of 5.0. Catalase and phenol oxidase activities were most stable at pH 7.0. The activation energies of
catalase and phenol oxidase activities of the enzyme were found to be 2.7 +/- 0.2 and 10.1 +/- 0.4 kcal/mol, respectively.
The pure enzyme can oxidize o-diphenols such as catechol, caffeic acid, and L: -DOPA in the absence of hydrogen
peroxide and the highest oxidase activity is observed against catechol. No activity is detected against tyrosine and
common laccase substrates such as ABTS and syringaldazine with the exception of weak activity with p-hydroquinone.
Common catechol oxidase inhibitors, salicylhydroxamic acid and p-coumaric acid, inhibit the oxidase activity. Catechol
oxidation activity was also detected in three other catalases tested, from Aspergillus niger, human erythrocyte, and
bovine liver, suggesting that this dual catalase-phenol oxidase activity may be a common feature of catalases.
- Suzuki K, Shimokawa C, Morioka C, Itoh S.
Monooxygenase activity of Octopus vulgaris hemocyanin. Biochemistry. 47(27):7108-15, 2008.
Octopus vulgaris hemocyanin ( Ov-Hc) and one of its minimal functional units (Ov-g) have been purified, and their
spectroscopic features and monooxygenase (phenolase) activity have been examined in detail. The oxy forms of both
Ov-Hc and Ov-g are stable in 0.5 M borate buffer (pH 9.0) even in the presence of a high concentration of urea at 25
degrees C; approximately 90 and approximately 75% of the (mu-eta (2):eta (2)-peroxo)dicopper(II) species of Ov-Hc
and Ov-g, respectively, remained unchanged after argon (Ar) gas flushing of the sample solutions for 1 h. The catalytic
activity of Ov-g in the oxygenation reaction (multiturnover reaction) of 4-methylphenol (p-cresol) to 4-methyl-1,2dihydroxybenzene (4-methylcatechol) was higher than that of Ov-Hc, and its catalytic activity was further accelerated by
the addition of urea. Kinetic deuterium isotope effect analysis and Hammett analysis using a series of phenol derivatives
under anaerobic conditions (single-turnover reaction) have indicated that the monooxygenation reaction of phenols to
catechols by the peroxo species of oxyhemocyanin proceeds via electrophilic aromatic substitution mechanism as in the
case of tyrosinase. The effect of urea on the redox functions of oxyhemocyanin is discussed on the basis of the
spectroscopic analysis and reactivity studies.
- Tatara Y, Namba T, Yamagata Y, Yoshida T, Uchida T, Ichishima E.
Acid activation of protyrosinase from Aspergillus oryzae: homo-tetrameric protyrosinase is converted to active
dimers with an essential intersubunit disulfide bond at acidic pH. Pigment Cell Melanoma Res. 21(1):89-96, 2008.
Aspergillus oryzae protyrosinase (pro-TY) has a unique feature that the proenzyme is activated under conditions of
acidic pH. The pro-TY was inactive at pH 7.0. The latent enzyme was activated at pH 3.0, and was slightly activated by
sodium dodecyl sulfate (SDS). The molecular masses of the pro-TY and acid-activated tyrosinase (acid-TY) were 266
and 165 kDa, respectively, as estimated by gel-filtration chromatography. The CD spectra showed that the tertiary and/or
quaternary structure was changed after the acid activation. On the basis of these results, we deduce that the intersubunit
polar interaction is disrupted at pH 3.0, and that the tetrameric pro-TY dissociates to dimers. Tryptophan fluorescence
spectra and binding assay of 8-anilino-1-naphthalene sulfonic acid (ANS) suggested that hydrophobic amino acid
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residues of the active site were exposed to solvent after acid treatment. It was likely that Cys108 formed an
intermolecular disulfide bond between the subunits of dimeric acid-TY. The dimerization of acid-TY involving the
intermolecular disulfide bond is essential for the activity.
- Tessari I, Bisaglia M, Valle F, Samorì B, Bergantino E, Mammi S, Bubacco L.
The reaction of alpha-synuclein with tyrosinase: possible implications for Parkinson disease. J Biol Chem.
283(24):16808-17, 2008.
Oxidative stress appears to be directly involved in the pathogenesis of Parkinson disease. Several different pathways
have been identified for the production of oxidative stress conditions in nigral dopaminergic neurons, including a
pathological accumulation of cytosolic dopamine with the subsequent production of toxic reactive oxygen species or the
formation of highly reactive quinone species. On these premises, tyrosinase, a key copper enzyme known for its role in
the synthesis of melanin in skin and hair, has been proposed to take part in the oxidative chemistry related to Parkinson
disease. A study is herein presented of the in vitro reactivity of tyrosinase with alpha-synuclein, aimed at defining the
molecular basis of their synergistic toxic effect. The results presented here indicate that, in conformity with the stringent
specificity of tyrosinase, the exposed tyrosine side-chains are the reactive centers of alpha-synuclein. The reactivity of
alpha-synuclein depends on whether it is free or membrane bound, and the chemical modifications on the tyrosinasetreated alpha-synuclein strongly influence its aggregation properties. On the basis of our results, we propose a cytotoxic
model which includes a possible new toxic role for alpha-synuclein exacerbated by its direct chemical modification by
tyrosinase.
- Wang Z, Li X, Yang Z, He X, Tu J, Zhang T.
Effects of aloesin on melanogenesis in pigmented skin equivalents. Int J Cosmet Sci. 30(2):121-30, 2008.
Reconstituted 3-dimensional human skin equivalents in vitro are gaining popularity for studies of skin metabolism and
depigmenting agents because they exhibit morphological and growth characteristics similar to human skin. The effects
of aloesin on melanogenesis, however, have never been examined with the pigmented skin equivalent. The purpose of
the study was to construct the skin equivalent and observe the effects of aloesin on melanogenesis in the model. We
constructed an in vitro pigmented skin equivalent and examined the general structure and condition of the pigmented
skin equivalent with H&E staining and Fontana Masson staining. Then, we examined the effects of aloesin on tyrosinase
activity and formation of melanin in the model. Such a pigmented skin model demonstrated morphology similar to that
seen in normal skin and can be used to assess the regulation of pigmentation by melanogenic compounds. The results
suggested that aloesin had direct inhibitory effects on melanogenesis and showed dose-dependent reductions in
tyrosinase activity (P < 0.05) and melanin content (P < 0.05). In conclusion, our study indicated that skin equivalents
provided a convenient and cost-effective alternative to animal testing for evaluating the regulation of pigmentation.
Aloesin showed promise as a pigmentation-altering agent for cosmetic or therapeutic applications.
- Wu B, He S, Wu XD, Pan YJ.
New tyrosinase inhibitory sesquiterpenes from Chloranthus henryi. Chem Biodivers. 5(7):1298-303, 2008.
Chemical investigation of the leaves and stems of Chloranthus henryi resulted in the isolation and characterization of
two new eudesmane-type sesquiterpenes, and two new germacrane-type sesquiterpenes, together with two known
compounds. The inhibitory activities against tyrosinase of all isolates were also evaluated.
- Zhao D, Li Y, Wang P, Zhou M, Guan C, Wei X, Wan Y, Xu A.
Melagenine modulates proliferation and differentiation of melanoblasts. Int J Mol Med.;22(2):193-7, 2008.
Melagenine, extracted from human placenta, has been shown to be effective in treating patients with vitiligo, yet the
mechanisms of melagenine in inducing the repigmentation of vitiligo patients have not been fully investigated. Recent
studies have suggested that melagenine stimulates melanocyte proliferation and melanogenesis. In this study, we utilized
the NCCmelb4M5 melanoblast cell line to investigate the effects of melagenine on proliferation and differentiation of
immature melanocytes or melanoblasts. NCCmelb4M5 cells were treated with ifferent concentrations of melagenine
(50-400 mug/ml), and MTT assay was erformed to evaluate the effects of melagenine on proliferation of melanoblasts.
T-PCR and Western blotting were used to determine the expression of c-KIT and yrosinase (TYR). Our results show that
melagenine stimulates proliferation of CCmelb4M5 cells in a dose-dependent manner with an optimal concentration of
100 mug/ml. Multipolar and highly branched dendritic network, as well as cluster-like growing cell assembly were
visible in melagenine-treated NCCmelb4M5 cells. Melagenine induced expression of c-KIT, TYR and MITF. Our
results provide insights into the molecular mechanism of the beneficial effect of melagenine in the treatment of vitiligo.
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Reviews. The review by Bradley & Mundy deals with the evolution of the primate coloration. Primates display a more
pronounced reliance on vision in comparison to other mammals. Consequently, visual factors such as as colour might be a
primary mechanism for the species-, kinship-, or individual recognition. Melanocytes, melanosomes and the genetic basis
of pigment type switching are among the topics which are concisely discussed and summarized. - In a review on the
protective role of melanin in human skin, Bremner and Hearing briefly mention melanosomes . Unfortunately, they quote
the rather old hypothesis on a seeming relationship between the melanosome shape and the type of pigment produced. A
short article by Hu et al on the role of the ocular melanin in the eye physiology and pathology uses the term melanosome
several times. Ito & Wakamatsu have concentrated on the process of mixed melanogenesis. As far as melanosome is
concerned, they discussed 1) a „casing“ model for the mixed melanogenesis that would influence the distribution of eu- and
phaeomelanin in the organelle and its reactivity, 2) the cysteine transport into the melanosome and 3) the influence of the
intramelanosomal pH on the type of the pigment produced. Ortonne in his paper on both the normal as well as abnormal
human skin colour underlined the regulation by pigmentary genes as well as the influence of environmental factors. In
addition, he also included information on the melanosome biogenesis, melanogenesis, melanosome transport and transfer,
as well as the epidermal melanosome turnover and elimination.
Melanosomes as a diagnostic tool; their presence and ultrastructure in various tissues. Bléchet et al once again found
premelanosomes together with the HMB-45 (and actin) positivity in a pecoma of the soft tissue. Kurotaki et al
demonstrated the stage II melanosomes in the melanocytes and the amelanotic melanoma cells of albino rats. The main
aim of the study was to evaluate the PHL2 reactivity, which was found in the cytoplasm in all normal and neoplastic
melanocytes of albino rats. Markopoulos et al detected the presence of melanosomes in an glycogen-rich clear cell
carcinoma of the breast. The detection of melanosomes by the electron microscopy helped to establish the histological
diagnosis in a case of clear cell sarcoma (Shirazi et al) and to differentiate it from the epitheloid sarcoma.
Properties of melanosomes. An extraordinary resistance and durability of melanosomes was confirmed by Vinther et al in
a rather unusual way: Studies of fossil feathers from the Lower Cretaceous Crato Formation of Brazil have revealed that
most feathers are preserved as melanosomes. Melanosomes are known to trap various radionuclides in vivo which can be
effectively used for a diagnosis and treatment of melanoma /cf. Melanoma Res 3:181-186, 1993/. Howell et al have
reported that synthetic L-DOPA, dopamine and cysdopa melanins chemosorb radionuclides In 111, Ac 225 and Bi 213
in vitro, thus suggesting that synthetic melanins could contribute to the development of novel radioprotective materials.
Wang et al observed a significant decrease in a singlet oxygen production by rose bengal in the presence of „eumelanin“
isolated from the porcine RPE. Judging by the extraction procedure, the authors did not work with eumelanin, but rather
with melanosomes. Nevertheless, their main conclusion remains. To address the mechanical properties and surface
modifications of the RPE melanosomes during the aging process, atomic force microscope imaging and nanoindentation
measurements in water were performed by Guo et al. They present evidence for the presence of a ~30 nm substructure
comprising the intact melanosomes, as well as for a lipofuscin coat on the ~20% of the surface of older melanosomes.
Rozanowski et al have established that the melanin content in isolated RPE melanosomes decreases with age by around
25%. The observed decrease supports the hypothesis of the photodegradation of melanin in RPE melanosomes. The aged
RPE melanosomes exerted phototoxic effects on the RPE cells that had taken them up. Gidanian et al demonstrated
morphologic changes of the human melanocytes and a bleaching of their melanosomes induced by a UVB exposure, which
were both significantly enhanced in Cu2+ and Cd 2+ treated cells. The enhanced bleaching by Cu2+ is due to its ability to
redox cycle under oxidative conditions and to produce ROS. This was verified by the enhanced hydroxyl radical generation
when isolated melanosomes were treated both with Cu2+ ions and UVB. The conversion of melanin to a pro-oxidant
generator of ROS may be a key factor promoting carcinogenesis (cf. Smit et al/ Photochem Photobiol 84:550-555, 2008).
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99.. M
Meellaannoom
maa eexxppeerriim
meennttaall,, cceellll ccuullttuurree
(Dr R. Morandini)
Anthrax toxin to cure melanoma? Anthrax toxin is the major virulence factor of Bacillus anthracis, in which large black
skin lesions are formed. It consists of three polypeptides: protective antigen (PrAg), lethal factor (LF) and oedema factor
(EF). To intoxicate mammalian cells, PrAg binds to its cellular receptors and is subsequently activated via proteolysis,
yielding a carboxyl-terminal fragment which coordinately assembles to form heptamers that bind and translocate LF and
EF into the cytosol to exert their cytotoxic effects. One of this is the inactivation of several mitogen-activated protein
kinase kinases (MAPKKs) via cleavage of their amino-terminal sequences. The idea was to manipulate the toxin for cancer
therapy. One of the first paper about this subject was Anthrax toxin: structures, functions and tumour targeting, Liu at al
(Expert Opinion on Biological Therapy August 2003, Vol. 3, No. 5, Pages 843-853). Recently, Rouleau tests the lethal
toxin (LeTx), a combination of PrAg and LF, on nine cancer cell line including melanoma cells with interesting in vitro
results. In vivo LeTx seems to be an active anti-tumor agent when administered to mice bearing human tumor xenografts.
Expressions of ANTXR1/TEM8 and/or ANTXR2/CMG2 protein are in relation with this toxicity.
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ANNOUNCEMENTS
& RELATED ACTIVITIES
Calendar of events
2008 17th Annual Congress of the European Academy of Dermatology Venereology
September 17-21, Paris, France
Contact: EADV PARIS 2008 CONGRESS OFFICE
E-mail: www.eadvparis2008.com

2008 5th European Meeting on SOLAR CHEMISTRY AND
PHOTOCATALYSIS: ENVIRONMENTAL APPLICATIONS
October 4-8, Palermo, Italy
Contact: Secretariat e-mail: spea5@yahoo.it
Web site: www.spea5.altervista.org

2009 6th EADV Spring Symposium
April 23 – 26, Bucharest, Romania

2009 Annual Meeting for the Society for Investigative Dermatology
May 6-9, Montreal, Quebec, Canada
Contact: Web site: www.sidnet.org

2009 39th Annual ESDR Meeting
September 9-12, Budapest, Hungary

2009 XVth Meeting of the ESPCR
September 20-23, Münster, Germany
Contact: Pr Markus Böhm
E-mail: bohmm@uni-muenster.de

2009 18th EADV Congress
October 7-11, Berlin, Germany

2010 XVIth Meeting of the ESPCR
September, Bath, UK
Contact: Dr Robert Kelsh

2010 40th Annual ESDR Meeting
September 8-11, Helsinski, Finland

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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