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Inhibitory Melanogenesis of Bawbusae caulis in
Taeniam and Profiling of Related Proteins
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Abstract Inhibitory melanogenesis by Bambusae caulis in Teaniam (Phyllostaachys nigra var. henonis Stapf) was
studied. Tyrosinase inhibition activities were evaluated with six different extracts. Among them the extract with
methanol showed the highest tyrosinase activity inhibition. MTT assay with B16 melanoma showed that the
extract was not toxic up to the concentration of 50 ppm. The melanogenesis was clearly inhibited by the
extract when it was examined by the melanin content assay in the cell. When the extract was dosed as 10 ppm,
the melanogenesis was reduced to 68% in culture medium and 74% in the cell. By the proteome analysis with
2-D electrophoresis, 171 protein spots were found in the control gel and 282 spots were detected in the sample
gel. Among 120 spot proteins matched, 12 spots were identified as proteins involved in the melanogenesis

mechanism.
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Tyrosinase 4 x| Ad

7} ZZ5-5 phosphate buffered saline (PBS, 0.175 M,
pH 6.8)°.2 1%Z 3]4s}e] A28} 21, 3,4-dihydroxy-L-
phenylalnine (L-DOPA)S- 1.5 mM -5%=2 PBSol| =<1 solution
80 uL$} 3438+ 58 100 pL, tyrosinase (320 unit/mL)
20 uLE F7Yske] 37°ColA 1087t vk A7l the £33
A (iMark microplate reader, Bio-rad Laboratories, USA)
2 o] g3t 490 nmelX FFEE =43t} Blanks
L-DOPA solution 80 pL¢} %89 100 pL, PBS 20 pL&
HES-A1Z] Ao]aL, control-> L-DOPA solution 80 uL.2} PBS
100 pL, tyrosinase (320 unit/mL) 20 pL= ¥FS-A1Z] Ao F
the] 2ol oaf AlLtetaTt.

Tyrosinase inhibition activity =

(1_M) x 100 (%)

CABS

(Sams: Absorbance of sample, Bags: Absorbance of blank,
Cass: Absorbance of control)

M=Z=EM &0l M3 (MTT assay)

AE ] BEES Gotr7] ffeiA AE=A 1 HF
A3YSIATE A tyrosinase 243 oA AP 3, &
E FHEE T Fo FEES At A9d
FZE9 4= AlA 3 F, dimethyl sulfoxide (DMSO)E
TR A 3l samples THERITE B16 melanoma cell
< welld 5x10°7] 96 well plateol] HE3}ar 2447k ik
g%, 7} sample©] E3HE HiR|E Aol 3Y7F wiFsIal
o} vl Bt F HjAE A|ASIAL dulbecco’s phosphate
buffered saline (D-PBS)Z 23] A2|3F T3 2 mg/mL thiazolyl
blue tetrazolium bromide (MTT) solution 50 uL% 37}5}eq
37 CollA 3A]17F &<k incubation 3} TE. MTT solutionS
A AL (D-PBS)Z A& gt th-, A/J % formazan crystal
o] DMSOE 200 L ¥ol 83jA7]aL HFB=AE ALS-
3l 595 nmelX FHEE AT [5].
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Melanin contents assay

A3 el = melanin®} A3 B} B X]ol] £251= melanin
SRS A3 SlBlA 23S 43353k B16 melanoma
cellS 96 well plate®l] 1.0x 10° cells/well®] FE= HEa}]
247 vt v, o 5520, 05, 1, 5, 10 ppm©]
X3} 9 phenol red”} i WA Z wA|sk] 247 vt
Atk #iAE EF 3)gske] 4R (4500 rpm, 10 min)
&k ths- 405 nmellX FBEE S7g3te] AIE vhe R ey
melanin %S AlLFEI9IT) Plateo]] 0= A ¥+ D-PBS
2 23] -3 kS trypsin-EDTAE 2|2)é}, 3)5=3fe] 94
2] &1tk Cell pelletel] 10% DMSO7} E01JE 1 N NaOH
solutions go] 80 CollA] 1A17F 5t AEpd-S 52l v
96-well plateo] 2 405 nmol|A T2 =5 =331 [6].

Protein extraction

5 ppme] ¢ FEE°| *]2]E B16 melanoma cell S 3Y
HjFate] 343k & 108 3]4]gt D-PBSE washingd}S1T}.
Cell pelet= 500 pL lysis buffer (7 M urea, 2 M thiourea,
4% CHAPS, 1% DTT, 2% carrier ampholyte, 4% PIC,
0.002% bromo phenol blue)oll ¥37 1 min &<} sonication
3 & 30Tl 5A17F B¢t FE3I9LE 1 F 13500 rpm e
2 10 min & HAE 3L, protein©] FollE A
S o] YR T 3 th A %2 Bradford method
£ o83t [71.

Two—dimensional electrophoresis
Isoelectric focusing-= rehydration solution (7 M urea, 2 M

thiourea, 2% CHAPS, 1% DTT, 2% carrier ampholyte,
10% glycerol, 0.002% BPB) 450 pL= Immobiline DryStrip
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(24 cm, pl 3-10NL)= 12213} ©]% rehydration $F 5 cup
roading®-& ©]-83t4 100 pg T2 S roading3FA T
Focusing< 500 VellA] 500 Vhr, 1000 VellA] 800 Vhr,
10000 VoA 16.5 KV, 10000 Vil 37.7 KVl =2 uj
7}A] Ettan IPGphorE ©]-&3te AA|8I3t) IEF7}F €144
equilibrium solution (7 M urea, 2 M thiourea, 2% SDS,
50 mM Tris-HCI, 30% glycerol) 10 mL9l| 1% DTTE 7}
3] stripg 22 § 12}E 15 min &<t shakingS A Th
1 & FY3F equilibrium solution®] 2.5% iodoacetamideS-
A7¥et stripS ¥l 222 15 min 52} shaking S A7
t}. Second-dimension SDS-PAGE= 25x20 cm, 10.5%2]
acrylamide homogenous gel-S THE0] 40 mA/gel 2 5417t &
oF 23835 tt [8]. Gel silver nitrateS AH8-3}] staining
3 5 47Co| R34 gel patternS Bl s}7] 9JsA
ImageMaster2D program< ©]-8-3F3AT}H [9].
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Fig. 1. Comparison of mushroom tyrosinase inhibition activity (%)
of extracts with various extraction methods from Bambusae
caulis in Taeniam & Arbutin. The dose concentration of
each extract is 1% of saturated extract concentration.
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Fig. 2. Cell viability of B16 melanocyte treated with methanol
extract from Bambusae caulis in Taeniam.
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Fig. 3. Melanin content of B16 melanocyte treated with methanol
extract from Bambusae caulis in Taeniam.
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I wae] 7 A AR R1e)2} = melanin A3A3S
ARl FEES 3] Y3 =8 o] AlLE A, melanin
A A a5 ARH oz SHshe Ao Pt
oS 7Fesh 95 vy g9E Avshke WHel 2 4 9l
t} =0 FZE-S B16 melanoma A|¥Ed)| Foista 12 <l
3] melanin A4 & S-S AFAH L E St 4
3193t} B16 melanoma AlEo)] 548 YERA] &= 5=
HE Fo] FE2ES Fosta, A uld & AX Y
melanin /43 S BlwsHTh B} ZEst A a5
=43817] $5ke] B16 A3 W (Intra cellular) £]o=, BiX]o|
Z7) 5= (Extra cellular) melanin 332 =43t} 1
A3} Fxo] WE melanin®] o] FojE= AS AT
I AT (Fig. 3). 10 ppm TEZ FEFES Yo FUS
o] cellS EH, intra cellular®] 73-$- control W¥] melanin
o] 74% 7¥A3H 0™, extra cellular GA] 68% = A3
t}. Extra cellular®} intra cellular ol A] sample &0l
o)&Esh= FAIE BYl=T, ©lF Hol 5 F5E-2 melanin
A 3 AHFZAER transfersh= 718}l FHsk= A
o] o2}, melanin 43 Moy § Foll AHHE wIAUS
of F2 JES VA= AE F=FT F A%tk
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roteome profilingS A A3t ProfilingS 913}
o] FEES A 5HA] ¢l viSt B16 melanoma Al|3E U
proteome 2-DE9] gel imageE W27 O 2 3oL, SHASCE
= 59 FEES X3 T 48A1ZF vilF g B16 melanoma
AI3E2] gel imageE HIWSFATE. Gel image 41 A3} izt
A= F 171719] spots=, T AT A2 F 2827
9] spots= &1 & 4 Qo 1F F 120719 spots©]
matching=| 1T}, Matching spot2] plakat molecular weight
£ vlas] & A3}, tiseE] v e Tl 12749 spots
1 4= AN (Table. 1.).
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Table. 1. List of identified B16 melanocyte treated with Bambusae caulis in Taeniam extract by ImageMaster

Protein Full name NCBInumber pl  M.W.(Da) X2 spotVol%. ZHFEE £ spot Vol%.
ACTH adrenocorticotropic hormone Q64326 8.47 33,982 0.7668 0.3444
a-MSH a-melanocyte stimulating hormone Q01727 8.9 35,282 0.1829 0.0778
tyrosinase tyrosinase P11344 5.74 60,606 0.2649 0.2071
ET-1 endothelin-1 P22387 4.54 22,809 0.6612 0.2362
SCF stem cell factor P20826 4.94 30,645 0.1558 0.0488
DKK1 Dickkopf-related protein 1 Q54908 8.64 29,269 0.8039 1.0596
PKC-B Protein kinase C beta type P68404 6.62 76,894 0.1119 0.0670
MCH melanin-concentrating hormone P56942 5.92 18,645 0.0490 0.0304
bFGF basic fibroblast growth factor P16092 5.88 91,981 1.2579 1.3094
flotillin1 Flotillin-1 Q18917 6.71 47,513 1.3083 0.9828
flotillin2 flotillin2 Q60634 5.31 47,038 1.1804 1.1175
LAMP1 Lysosome-associatedmembrane glycoprotein1 P11438 8.34 43,865 0.1710 0.3583
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