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. Regulation of Melanogenesis
Regulation of

Melanogenesis

1. Introduction to Melanogenesis

2. Development of Skin-Whitening Agents

Speaker: Dr. Te-Sheng Chang
Professor and Chairman,
3. Pro

Wmt of Biological Sciences and Technology,‘ Wﬁ Report ‘V‘

snal University of Tainan, Taiwan ¥ Do wo& ¥ Do
s

1. Introduction to Melanogenesis Melanin Biosynthesis Pathway [

Sub=cutaneous
Tayer

Figure 1. Outline of mammalian skin indicating three main layers epidermis, dermis and sub-cutaneous, visible pigmentation results
from the synthesis and distribution of melanin in the melanocytes in the dermis layer of the skin. o Fibroblast

mSCF, type SCF; sSCF, soluble type

Fig. 1. Mchnogenic paracrine networks between and

45



Melanin Biosynthesis Pathway II

Melanin Biosynthesis Pathway II1

Eumelanogenesis

Pheomelanogenesis

coom HO. cooH
O0H
Tyrosine NH, . Cysteine
o - N T oopaquinone =
]@A( Cysteinyldopa
NH
HO' ’
116. 4, Trafficking of melanogenesis Dopa l l
related proteins to melanosomes (stages Ho. COOH
LIV) and mistouting in albinism (OCAL- ]@J m
3). [From Costin ef al. {132), with permis- Q\?H.\ COOH N\k/ ¢
sion from the Company of Biologists oo Leukodopachrome.
Lid] Dopachrome HBTA
OCAL
0OCA3 \L e \l/
TRP-2
] = 2 l Pheomelanin
II j TRP-1
wn-atmt\ Golgi opto0 mcoon —> OD\—/LCOM
SET ED | -

N —

Mixed-melanin

Phystol Rev « VOL 84 « OCTOBER 2004 « WWW.pLV.0Tg

2. Development of Skin-Whitening Agents

Fig. 2 Pocdble multitep protocel for the
evalwation of putative depigmenting com-

2. Development of Skin-Whitening Agents
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3. Progress Report

3-1. Medical Chinese Herbs
3-2. Hydroxylsoflavones

3- 3\.‘Generlc Drugs
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-
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Control 30 pg/ml 6.25 pg/ml
PTU MOE

Control 30 6.25 3.125 1.625 pg/ml
PTU MOE
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3-1. Medical Chinese Herbs

Full Length Research Paper

Melanogenesis inhibition by a L:rude extract of Magnolia
officinalis

Hsiou-Yu Ding', Te-Sheng Chang?, Chien- Mln Chiang®, Sin-Yi Li* and
Deng-’ Yu Tseng™

"Institute of Cosmetics Science, Chia Nan University of Pharmacy and Science, N4
Southern Tawan.

Depanmem of Biological Science and Technology, National University of Tainan, 3:

“Department of Biotechnology, Chia Nan University of Pharmacy and Science, Naf

Southern Taiwan.

Accepted 25 November, 2010

In the present study, we investigated the inhibitory effect of a crude ex
(MOE) on melanogenesis in both mouse B16 melanoma cells and zebrafish|
inhibited melanogenesis in either a-melanocyle stimulating hormol

(IBMX)-sti B16 cells in a dose-dependent manner wi

addition, MOE also inhibited cellular tyrosinase activity with an ICs, value of
activity was found by MOE against cell-free ty activity.
reverse-transcrlpuon polymerase chain reaction (gRT-PCR) analyses, les
d 1 levels of tyrosi protein but not that of its mRNA in o-M§
results demonstrated that MOE inhibits melanogenesis of B16 cells by a pre-trans ational regulation on

Running Title: Inhibitory Effect of Pemphis acidula Extract on Melanogenesis

Inhibitory Effect of a|Water Extract from Pemphis acidula |>n Melanogenesis in

Mouse B16 Melanoma Cells
Hsiou-Ya Dmgl. Te-Sheng Changz. Chien-Min Chiang3 and Sorgan Shou-Ku it

Unstitute of Cosmetics Science, Chia Nan University of Pharmacy and Science

JDeparﬂnenr of Biological Science and Technology
JDepaﬁmenraf Biotechnology, Chia Nan Univers
*Department of Biotechnology, National Formosa *
Yunlin, Taiwan R.0.C.

"To whom correspondence should be addressed.
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Figure 1. Chemical Structure of Raspberry Ketone (RK).

OPEN ACCESS

International Journal of

Article

Evaluation of in Vifro and in Vive Depigmenting Activity of

Raspberry Ketone|from Rheum officinale

Molecular Sciences
ISSN 1422-0067
www.mdpi.com/journal/ijms

Victor Chia-Hsiang Lin ¥, Hsiou-Yu Ding **, Shiou-Yi Kuo *, Ling-Wei Chin *, Jiumn-Yih Wu ?

and Te-Sheng Chang s

! Department of Urology, E-Da Hospital. Kaohsiung §4001. Taiwan:

E-Mail: victorlin0098(@gmail.com

=

University. Kaohsiung 84001, Taiwan: E-Mail: wujy(@isu.edu.tw

Taiwan: E-Mail: ab90377(@hotmail.com

Institute of Cosmetics Science, Chia Nan University of Pharmacy and Science. Tainan 71710.

e e w- e .

Control Control 400 20 600 300 150 75 pM
Arbutin  Danazol RK

IBMX (100 uM)

Control PTU (200 uM) PTU (100 pM) PTU (50 uM)

RK (600 M) RK (300 uM) RK (150 M) RK (75 uM)

The PhD Program of Biotechnology, Institute of Biotechnology and Chemical Engineering, I-Shou

Department of Biological Science and Technology, National University of Tainan, 33 sec. 2 Su-Lin
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F-M Stain

Control(-) Control(+) Arbutin
Danazol RPEKS (100) RPEKS (50)

Figure 6. Time Course of Skin Whitening Index (L value) of Mice Treated with Vaseline
only (control. ). 2% HQ (o). 0.2% RK (¥) or 2% RK (..) in Vaseline. A total of
thirty-twe mice were equally divided into four groups and each group was smeared twice
daily in 5 consecutive days a week for 3 weeks with 0.1 g Vaseline (control. @). 2% HQ in
WVaseline (). 0.2% RK (W) or 2% RK in Vaseline (/). The L value was measured once a
day on the same skin area with a Chromameter CR-2300d. Averaged L values (n = 8) with
an error bar of SD are plotted over the experimental period. A wvalue of p < 0.01 by
Student’s r-test by comparing the data with that of control at the same time was considered
staristically significant.
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3-2. Hydroxylsoflavones

Biosci. Biotechnol. Biochem., 69 (10), 1999-2001, 2005

J3A

'n4 6,7,4'-Trihydroxyisoflavone |as a Potent Tyrosinase Inhibitor

Te-Sheng Cuang,"’ Hsiou-Yu Ding,>" and Hang-Ching Lin’

' Department of Biological Science and Technology, National University of Tainan,
33 sec. 2 Shu-Lin St., Tainan, Taiwan

2Department of Cosmetics Science, Chia Nan University of Pharmacy and Science,
60 sec. 1 Erh-Jen RD. Jen-Te, Tainan, Taiwan

3School of Pharmacy, National Defense Medical Center, Taipei, o

Received May 2, 2005; Accepted July 1. 2005
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Foond Chemnatey 105 (207} 14301438

waw chevier comoa

Mushroom tvrosinase inhibitory eflects of isoflavones isolated from
Fnygcrm koji fermented with Aspergillus oryvzae BCRC 32288

Te-Sheng Chang ™, Hsiou-Yu Ding", Sorgan Shou-Ku Tai®, Ching-Yi Wu !

6. 7.4 - Trihydroxyisoflavone: R1 = R4 = H. R2 = R3 = OH |

T84 -Trihydroxyisoflavone: R1 = R2 = OH, R3 = R4 = H

5.7.8 4'-Tetrahydroxyisoflavone: R1 = R2 = R4 = OH, R3 = H

F.4'-Dihydroxyisoflavone (Daideein): R1 = R3 = R4 = H. R2 = OH
6-Methoxy. 7.4 -dihydroxyisoflavone (Glycitein): R1 = R4 = H. R2 = OH. R3 = OCH:

4 -Hydroxyisoflavone-7-O-glucoside (Daidzin): R1 = R3 = R4 = H. R2 = OGlc

S.4-Dihydroxyisoflavone-7-O-glucoside (Genistin): R1 = R3 = H. R2 = OGlc. R4 = OH|

Fig. 3. Chemical structures of compounds investigated in this study.

Table 1. Inhibatory Effects of Isoflavone Derivatives and Kogic Acid on Mushroom

Tyrosinase Activity (Substrate: L-Tyrosine)

Q.

Test casmple Substinent 1=
Rl R2 (]
| 6.7.4" Trlydroxyisoflavone H o 0.008 |
Daidzein H " 07
Glycitein H OCH; 0264
Genistein OH H 081
| Home acad 0054 |
3 Not tessed
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AGRICULTURAL AND
FOOD CHEMISTRY

7,8,4-Trihydroxyisoflavone and 5,7,8,4"-Tetrahydroxyisoflavone

TE-SHENG CHANG'

Department of Biological Science and Technology, National University of Tainan,
33 sec. 2 Shu-Lin Street, Tainan, Taiwan

Suicide Substrates of Mushroom Tyrosinase|

’
oH e

T84 -Trihydroxyisoflavone; Rl = R2=0OH,R3 = R4 = H

Suicide Substrates of Mush T

Relative activity

Pre-incubation time (min)
Figure 4. Inhibitory effects of 7.8.4-trihydroxyisoflavone (3 uM, a; 10
#M, a) and 5.7 84 tetrahydroxyisoflavone (3 oM, O0; 10 xM, W) on
mushroom tyrosinase activity (<) with various durations of preincubation.

<
[ £ o
" ) 5,784 -Tetrahydroxyisoflavone: R1 = R2 = R4 = OH. R3I - H ' z% %R / ( ﬂ@, %

J. Cosmet. Sci., 60, 353357 (May/June 2009)

8-Hydroxydaidzein is Lmstable in alkaline solutions

TE-SHENG CHANG, Department of Biological Science and Technology,
National University of Lainan, 33 sec. 2, Shu-Lin St., Tainan, Tziwan.

JOURNAL OF COSMETIC SCIENCE
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Int. J. Mol. Sci. 2009, 10, 4257-4266: doi:10.3390/ijms10104257
Figure 1. Chemical structure of $-OHDe.

Article
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Evaluation of Depigmenting Activity by 8-Hydroxydaidzein in

Mouse B16 Melanoma Cells and) Human Volunteers

Sorgan Shou-Ku Tai l. Ching-Gong Lin :, Mon-Han Wu 3and Te-Sheng Chang A
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ISSN 1422-0067
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J. Cosmet. Sei., 61, 205-210 (May/June 2010)

Identifying IB-hydroxynaringenin as a suicide substrate
of mushroom tyrosinase

TE-SHENG CHANG, MENG-YI LIN, and HSUAN-JUNG LIN,
Departmens of Biological Science and Technology, National University

of Tainan, 33 sec. 2, Su-lLin St., Tainan, Taiwan.

OH

R
HO 0.
OH O
Naringenin; R « H s

8-Hydroxynaringenin; R = OH
ré Figure 1. Chemical structures of naringenin and 8-hydroxynaringenin

Dk 70T e

Metabolism of Daidzein and Genistein by Fungi 1331
Table 1. Screening of Fungi from Fermented Saybean Foods for Ability to Metbolize Daidzein and Genistein

Biosci. Bioiechnol. Biochem., 71 (5), 1330-1333, 2007
Note

Metabolism of the Soy Isol
Used in the Preparation of|Various Fermented Soybean Foods

Te-Sheng CHang,"' Hsiou-Yu Ding,> Sorgan Shou-Ku Tai,* and Ching-Yi Wu*

' Department of Biological Science and Technology, National University of Tainan,

33 sec. 2 Shu-Lin St Tainan, Taiwan

*Department af Cosmetics Science, Chia Nan University of Pharmacy and Science, Tainan, Taiwan
*Deparanent of Biotechnology, National Formosa University, Yunlin, Taiwan

-
Daidzein
OH
HO. o HO.
o — o
OoH OoH
Genistein &-Hydroxygenistein
Fig. 1. Chemical Structures of Daidzein, Genistein, and Their Cor; 5

3-3. Generic Drugs

BoRe Membolism of Membolism of
Number Pema daidzein fenisicin Table 1. The generic drugs screened in this study. In the table. some selected drugs. which
Sy A e, N . are the same generic drug but produced by different company with a different brand or
e o 302 LB 1.0 .00 commercial name. are listed as the same drug name. The positively screened drugs are
it e shown in a bold font.
32286 Aspergilius orveae var. + + The generic drugs screened in this study
orysas @rax270m @02+ 33000 . - -
21866 25 sosencetmisyens &= = Acarbose Colchicine L Pertiazem
rouxii Acemetacin Cortisone Fluconazole Mepenzolate Phenytoin
32288 PP + + Acetaminophen  Coumadin Fludi A iogli
. oryvzae @522 @38 14wy 6.6+ 4.4y Aldioxa C 8 FI 2 .
22288 T - - ‘Allopurinol Dacoton Fluoxetine Metformin Polaramine
sy S — = = Alusa Danazol Formoterol Methimazole Ranitidine
raros oo 22 /8787 eoramb (©8.9 1L 5%y Ambroxol Sesamethasone Furosemide Methocarbamol Rifater
1;:‘ :s]&rg!n e  smamr S o Amlodipine gmun r ((zelnﬁbr:zuin i{e{};ﬂtﬂaxate Ritampin
PR e — + - 1 Te
A B 1o temy 5.6+ 3300 Apresoline Dicloxacillin Glibenclamide Metronidazole Selegiline
222 i = = Ao Dinyaroersoroxine  Glimepiride Mesilerine Sennosice
>10a5 DaBirouens R TS e —= 1':%91 D i Glis Silymarin
s1emz e e o o Baclofen Diovan Glucosamine Minocyciioe Simvastatin
N i —_— Benzbromarone Diphenidol gora
31342 Actinomucor elegans Sutu =e —= Ben Dipyri DNalidixic acid Souriree
32060 Actinomucor assse — = Bethanechol Ditiazem Hydroxyc] i
Pyt e i . Biorix Domperidol Hydroxyzine Narcaricin Strocain
orvzae 9.7 = 0.9%)" Bisacodyl Doxazosin Hyoscyamine £
32966 Momascus purpres == Bisnmth Doxycycline Tbuprofen Nicardipine ulindac
? e - Bisoprolol Dosxymycin s Nicergoline Tamoxifen
. oo st R . Bromhexine Elistin Indapami Nicorandil Terazosin
var. microspons Captopril Enalapril Indomethanoin Nifedipine Theophyllin
32963 Rhizopus oryzae var. - . Carvedilol Entacapone Iodopropylidene Nifuroxazide Thyroxine
SAeS - Cefadroxil Enzdase Isoniazid Nimodipine Trazodone
a2 Al Laeorn - - - Celecoxib Eprazine Isosorbide Nitroxoline Trihexyphenidy
30878 Aspersiliue fumigatis — —e Cephalexin Ergonovine Ketoconazole Nystatin Trimethoprim
il e e A o » Cetirizine Erythromycin Ketorolac Ofloxacin Tsurupinate
T T et i i s s o e ot et 0 s of e s Tl st e Shole S <ol bk o Bl a Eecimoprm r e e Thiden
rrintcin to focit coereatereting: 8-yl mctabica, T cemvtraiem; remstage e cmlbomlated 2 Ciprofioxacin  Famotidine Loratadine Pecolin Valproic acid
ot LI o ctsbatitefed toaRavene (1 SOy, Bach talue 18 the sreas & ST g — 3 Clomdntoin Felodipine Mapirocin omifyTline M
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Arch Pharm Res Vol 35, No 1, 119-127, 2012 Archives of
DOT 10.1007/s12272-012-0113-2

Inhibitory Effect of Homochlorcyclizine on Melanogenesis|in o-Me-
lanocyte Stimulating Hormone-stimulated Mouse B16 Melanoma
Cells

Te-Sheng Cll.:ng and Chin-Tsun Chen
Ds of i Science and

National University of Tainan Tainan, Taiwan

(Received May 25, 2010/ Revised July 5, 2010/Accepted July 15, 2010)

The hi ine receptor H1 (HC) has been widely used as an
antihistamine agent for the treatment of allergies. However, the effect of HC on ckin pigmen-
tation is not known. In the present study, we investizated the inhibitary effect of HC on mel-
anogenesis in mouse B16 melanoma txljs Our results showed that HC inhibited

1= In either stumular (0-MSH)- or 3-1zoburyl-1-methylx-
anthin (TBMX)-stimulated B16 cells in a dns&dependent manner. Despite the strong inhibi-
tion of melanogenesis by HC, it was sm'pnsmgly found that HC did not reduce either cellular
or melanosomal t;smnase act:mrs' in o-MSH- snmnlated B16 cells. In addition, HC also did
not directly inhibir either murine or mushroom tyrosinase activity in the cell-free system.
Moreover, western blotting and reverse-transcription polymerase chain reaction (RT-PCE)
analyses respemwly confirmed that HC did not levels of t protein and
its mENA in o-MSH-stimulated B16 cells. These results clearly demonstrated that HC inhib-
Itz melanogenesis of B16 cells by a mechanism other than reducton of the cellular yrosinase
activity. From the present study, HC was proven to be a good candidate as a skin-whitening
agent for reatment of skin hj"pnerpigmentanm and this genenc drug might be suitable for
use m 10n with other g agem due to Its unique nhibition m

Eey words: T T Melanin, Inhibition

Arch Pharm Res Vol 33, No 12, 1959-1965, 2010 Archives of
DOI 10.1007/512272-010-1211-4 Pharmacal
Research

Uovru Springer com/ 12272

Inhibitory Effect of Danazol jon Melanogenesis in Mouse B16 Mela-

noma Cells

Te-Sheng Chang and Jia-Jhen Lin
Department of Biological Science and Technology, National University of Tainan, Tainan 700, Taiwan

In the present study, mo:
A

Ca-MSH(10nM)  — + o+ + + 4

<Arbutin (100 M) — - + - — —
gDanazoI (uM) - — — 20 10 5 '
Key words: Danazol, Mel T Melanin, Inhik

o-MSH (10nM)  — + + + + +
Arbutin (100 pM)  — —_ + - — —
HC (uM) — — — 4 2 1

L-phenylalanine
Plasma membranc

L-phenylalanine

transporter )//x
/ —_—

L-phenylalanine 2

lm —

Letyrosine ___Melanin

Melanosome

Int. J. Mol Sci 2011, 12, 8787-8796; doi:10.3390/ijms12128787
| OPEN ACCESS |
International Journal of
Molecular Sciences
ISSIN 1422-0067
www.mdpi com/journal/iyms
Communication

Melanogenesis Inhibitory Activity of Two Generic Dirugs:|

Cinnarizine and Trazodone in Mouse B16 Melanoma Cells

Te-Sheng Chang *= and Victor Chia-Hsiang Lin **

Figure 1. The chemical structures of cinnarizine {A) and trazodone (B)

LT -
> Try
= N-—b‘g’

A) B

cl

Abstract: More than 200 generic drugs were screened to identify the mhibitory activity
on melanogenesis m mouse B16 melanoma cells. Cinnanzine and ftrazodone were
identified as The 1 ry effects of the two drugs on cell
survival, 1s. and ty activity were investigated. The results showed that
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Expression of Irwd1 in mouse testis and its
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Human LRWDI gene

OThe expression of LRWDI gene was obvious
reduction in the testis of spermatogenic defect
(Maturation arrest, Sertoli cell-only syndrome)
and was statistic significance by cDNA microarray
and real-time PCR.

Alignment of the Irwd1 gene in mammalian

®Mouse vs Human - identity: 77% , Similarity: 86%
®Mouse vs Rat - identity: 83% , Similarity: 88%

55

Anti-LRWD1 Anti-Centrin

> In human mature sperm, the LRWDI1 and centrin are
colocalized in the centrosome.

Specific aims of study

O Identify the /rwdl is expressed in mouse different
organs.

»>RNA level: real time PCR, Northerm blot
>Protein level: Westerm blot

O To characterize different stages of Irwd1 protein
expression in mouse spermatogenesis.

>Immunohistochemistry
»>Immunofluorescent staining

O Identify the mouse Irwdl interaction with
centrosomal protein.

»Co-immunoprecipitation




The mouse /rwdl is a testis-specific gene

Irwdl GAPDH
TO BHSL TO BHSL

T: Testis
O: ovary
B: Brain
sl H: Heart
gt S: spleen
Li: liver

13 kh

P alu o

» Mouse Irwdl was highly and specifically expressed in
the testis.

Mouse lrwdl is expressed in the cytoplasm of male
germ cells

Irwd1 1000X control [gG 200X

» The mouse Irwd1 protein was seen mostly abundant
in the cytoplasm of spermatocytes, spermatids and
weakly in spermatogonia.
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The mouse /rwdl is a testis-specific gene

(o] T B H Lu S Li

O:Ovary
T: Testis
B:Brain
71kDa » — H:Heart
Lu: Lung
S :Spleen
Li:Liver

B-actin™ W S —— — — —

10

Immunofluorescence staining of Irwd1 in isolated
mouse testis germ cells
clomgated

permalopenia | germstacyls  spermatid spermatil  spermstenss

a -. .-.

(]

a . .

» Irwdl1 is seen mostly abundant in the cytoplasm of
spermatocytes and spermatids, and weakly in
spermatogonia.

» The LRWDI protein could be a non-degeneratedly
centrosomal protein in mouse spermatozoa.




Immunofluorescence staining of Irwd1 in GC-2 spd cells

»In GC-2 spd cells, Irwd1 and y -tubulin are
colocalized at the centrosomal region at interphase,
prometaphase, metaphase, anaphase and telophase.

Discussion

» Here we report our studies on the expression of a novel
mouse gene, Irwdl, encoding a protein with one LRR
region in the N-terminal portion and four WD40 repeats
in the C-terminal portion.

We found that Irwdl is expressed specifically in the
testis, and its colocalization with y -tubulin suggests a
role in centrosomal function.

e LRWDI colocalized and coprecipitated with y -tubulin,
especially in the GC-2 spd cells, indicating that in mouse
reproductive cells Irwd1 and y -tubulin associate with
each other to carry out special cellular functions.

57

Co-immunoprecipitation of Irwd1l with centrosomal y-
tubulin protein in mouse GC-2 spd cell.

Pisk 1l
IB: Irwd1 IB: y-tubulin
Discussion

¢ Our results reveal that the mouse Irwd1 is primarily
present in the cytoplasm during the spermatogonia and
spermatocyte periods, and gradually concentrates during
spermiogenesis at the junction between head and neck
where centrosome is located.

We speculate that Irwd1 plays an important and
irreplaceable role in mature spermatozoa so that it is not
eliminated during the evolution process. Its role in sperm
may be related to sperm tail formation or sperm activity.
Additional studies on the interaction of lrwd1 with other
proteins and its role in cytoskeleton will provide some
insights into the function of Irwdl during
spermatogenesis.



Centrosome organization

O Centrosomes, which are the major microtubule-
organizing centres (MTOCs) of animal cells,comprise
a pair of centrioles surrounded by pericentriolar
material (PCM) Journal of Cell Science 117, 1619-1629(2004)

OFlagella can be produced from a mature centriole.

Journal of Cell Science 120, 7-15(2007)
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