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Selection of the B16 melanoma cells with use of single cell manipulation technique and

sequence analysis of the DNA in the single cell

Yoko MIYATA!, Makoto KURIHARA?, Mamoru HIRAFUJI?, Yasuhiro IIDA?

Abstract

Epigenetics is study about regulation of gene expression without changing DNA sequence. This

means that difference in gene expression occur between cells due to modification state of promoter region in

this gene if those have same gene. Melanin which is known as the cause of the stain is produced when

tyrosine was oxidized by tyrosinase. Melanin is remains on the skin after the turnover of the skin cells. In our

laboratory, we observed that tyrosinase may be affected by an epigenetics in melanin production.

In this study, we investigated basic experiment of epigenetic analysis by using Pico-Pipet which

capable of single cell manipulation. Single cell was selected by Pico-Pipet after cultivation of B16 melanoma

cells. Expression of tyrosinase in extracted DNA from the single melanoma cell was evaluated. And the

sequence of tyrosinase gene was analyzed. In the results, the expression of tyrosinase gene in a single cell

was confirmed. Analysis sequence of tyrosinase gene was compared with database and the concordance rate

of the sequence of tyrosinase was 100 %.
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D-PBS3mL Mz 7206 We5| L7z, Trypsin 1 mL Z A1,
T o v ¥ a NORIEZ HIA U=, MBS 235 7= O % B
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IREESEEE A 4T -7, 1.6 mL F=2—71Z Taql 1 pL,
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(Fig.1. 2). RNA OfiHE L O cDNA OfESRL & R
DPMTAD T EDBIRETE 1,

i
[
1
i
I
[
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BFDOFHFZFMERITZ 5 = ENPRES T2, RIC, [
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M:100 bp DNA Ladder one, HHAJ%¥8:393 bp, Co:flfa&ER. W:H
wiifa, B B, Af, BaMiaid. MakiE%. Pico-Pipet
FRWTHR - BEMEEZNZH20fE 3 >&5 L, RNAHHZITH
BARFRBFM 21T 72,

Fig.4a FO L F—EEEF R MO K EER
M:100 bp DNA Ladder one, HF)%yF&:477 bp, Co:HMifRfE, W:H
i, B RN aa, Baiinig, ME%E%E, Pico-Pipetd
AT AR - BaIEZ 21204 2%E L, RNAREH 247 a8
(BFRBEM 21T > 72,

BIfE RO NN RE BB Y 7 TR AHR, T 1t —
PORPELZ NV AF—E L VBT THEHRT VT
DORBETE L Z L THEEZNTTFr YT —E#E a1
OFBEZ P EEMICHE Lz (Figh), £ OfR, BE
Mg coTFa v F—BRHENE L BAB X ORAME
EMTIERAEDMRNZ ERREINT, 72, A
BWTH, —EEDT v —EBORBEIMTbONLTND

BRI N,
Co W

Cell line
Figh B, EBMBICHT5FOLF—EHREE

MeEhiX o = v —E R BLE, BiiICell LineZ R LT 5,
ColTHIMAER, BIZRAMIE, WIAaRMIEZRL TS, F1
I —PRERL, -7 VF U ORBEETE S ETRLE,
#p<0. 05 #kp<0. 01

(=) . o
wn = n [N} w
*

Expression of Tyr/number of cells (x10?)

=)

B

3-3 BLA T /ALBIMBIZ LD AT = Ak T a vt —
B FE B
BIETFORBREN, DNA DA FIALITEFETH L &
BT 2720 (F e F—FPORBERTE 2 X T 4 v 7
REBEZTTCND I EEFMT H720) . BA T LA
FHRICHRINL AT =& Fus F—ERBABE~DE
ARG L7z, TORE, AT =VEARBICBWTIL, b
UM D 5-aza FREECTUH L BRICAERICA 7 =V EANRS
7ebZ MR ENn-(Fig6), £z, Fuv 7 —ExH
IZBWTH, A 7=V EARFRRIC 5 uM OFRFIRE CH
BICERHEEBEN/HEMLTWA Z LN RENEFigD, 20
FER D, AEMALTIEDNA O A F U REZ > THEY
Fr T —BRETREADIME SN TEY BAF T
52 LI 0 SEEEFORBNFREE 700 S B
b45%z LR ENT,

Melanin content (ug/mL)

1
0.5
0

%%k
control 50 nM 0.5 um 5 uM
Concentrations of 5-aza reagents

Fig.6 B AFILILFICLRAS=ZVEDEE

eI ML 720 O A T =&, BRI 2 F (b
FlOWE, MBI, SIFE LA FALAEIZ RN L7214,
1.0 % DMSO 2 M NaOHIZ#&f# &, 400 nmCTA T = &D
BIEZ1T-o 72, #p<0. 05 s%p<0. 01

115

1.1

=
o
&

Tyr/B-actin

=4
o
@

Co 0.5 5

Concentrarions of 5-aza regents(ug/mL)
Fig.7 BIAFILIERIICEAF O F—ERBEOFE

eI A 720 D F u o —PRBLE . AT
AFNACRIOPEE, ColZar br—LZ R LTS, M
fark, FRECTHA F AL ZEIM L%, BETRE
P, EEEETVR-T /7 F U ORBETH S/ZET
R LT, *p<0.05 s*kp<0.01

3-4 COBRA I L A A FIALDOFER
3-3 OFEREZIT, EBIZ, DNA LA F i/ s

NTWB793% COBRA JEIZ & v 774l L 7=,

iaRE®R %, DNA 2 LIRE ZHIE L7255, 119.1

ng/ul, TH - 7=, it L7~ DNA O {a I OMRE 1T

ST ER, B FEMIEIC AN RR R TE T, BiEF



76 MW TRHR e S B-38 (2014)

R OMERPIT AT ALV T 7 A MU Z{T STz,

AP LT 7 A4 NMUEZITH) ZLIZL D @EDOY b
I T UNMIEREND T, PCR #BIZF I E LT
BEWDLZ LD, — i AFfbahizy by
HEERZTRNED, bEDY R UDEETHD, DD
TTA—IINA PN T 7 A NAERFT ORI HENE S U
LEINITHY, QDT T A ~—iF, APV T 7 A NLE
% OEF R SN AHESFITH D, A YV T7 7 4 ML
BHIEATPNTONIE. QDT T A ~—TITHE S d,
QDT FA~—DHTHIBEBIND, £, HHEFD A F
MESTOIUE, HRZHIRERIC L D Ol sh b 729,
291 bp & 41 bp DXV RE LTHERREND, ATF IS
NTWRITHIZ, UrshRnZ & T, DNA Lo 2 Fv
{EDOF AT 5 Z ERATRETH D, AEBRTIX, BE
HERREERAIZ R L C 2 [MIEBR 2R A (A L B) 7=,

FRALEOD T 74 ~—CREEINT QD7 T4~
—IZBWTCHEMS TEMEIC N RBHERTE A Pr
T 7 A MLUERTZTWDZ LR Tz (Fig8), £
Dizb ., HIREERLE TV, ERKENIC LD #REIT-
72o ZORER, Fig.9 IR TLHIZ, A, B WThoflia
HEHIZBW TS, 291 bp & 41 bp D8 RAHER S,
AF NI TND Z ERRBR S LTz, BEMIBOE,
BEAMREE O HEENICZ WD, ZOkRERIC o

Fig.8 N T I)L 77 A MLIER DFER K EN

M:100 bp DNA Ladder one, HH#J/ ¥ : 332 bp, .
QIZFENEFN2BITR LT TA~— NP LT 7
A MU EIT 72 T E AV TR S B,

500
400
300
200

100

Fig.9 HIPREERANIBIC KD AFILILDFERR

M:100 bp DNA Ladder one, HHEI%ZyF& : 291 bp,
41 bp, ABLUOBIREANA VL7 7 A4 MUEEEZ{T- T2
DNAH > 7 st U CHillREE SR LER 21T - 7=,

LEZTNWD,

35 H—Hifgicii) 5 Fu v — s TR

EEOTET =X T 4 v I BRFHMETIX, EDOY iz
AFIVEER NS T D DEFRITT D BN B 5038, Mkt
Fizxh LT TiEZe < lx ofialcxt LTITH Z &2k v,
LV EERFMEITZ D BT, TDObO, Bl
COIEMERE AT,

RS . Pico-Pipet Z W T HGHME, BAaiim 1
SOFO5E L, RNA i Z1TV, cDNA Bk LT r 7
—EBETRAEFMEZITo 2R, & b 0MIcR T
LB FREANER SN, 2D Enn, B—flgTD
BAGFREOFTMZITH = RSNk (Fig.10),

Befla REedn
2 1 p)

FA F—E

B-7OFv

Fig.10 BE—H#IRa(ZH (T 5B FH IR LM
M:100 bp DNA Ladder one, 11&p-7 7 F > Di&ix
FHRBIETG, 202 1> F —F OG- HEITAN

3-6 H—27/—<ifilaiZisi} 5 DNA ELF| OfFHT

1 >0 AAMRE L OBEMEZ ESE PCR UGS,
B FRFFOMER 21T o IR W T OB —Hla2 5 b
HEGFBADEIC N RO R S 1172(Fig.11),

Fig. 11 BE—ffIC B T HEGFRIFOKEFER

M:100 bp DNA Ladder one. HHA94yF£:477 bp, 1, 21%
H—pafiaicikidssFa s —YlEF, 3, 43E—
BEeMiacks s e v —BEEBT

Fig.11 OBEBTREFOEERN/ITX T 7 vEFNT

DNA ¥ — 7 = % —CESIENT 21T > 72,

T = —_X—2 LOF v —EEHE Fig.12, —7

T —THRLNZEF % Figld IR LTz,

Fig.12 & Fig.13 # i L7 k5 H, 100 %—F, L=, Z o

& Bl ORI NTTZ D Z LRI,
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GGCCAGCTTTCAGGCAGAGGTTCCTGCCAGGATATCCTTCTGTCCAGTGCACCATCTGGACCTCAGTTCCCCTTC
AAAGGGGTGGATGACCGTGAGTCCTGGCCCTCTGTGTTTTATAATAGGACCTGCCAGTGCTCAGGCAACTTCAT
GGGTTTCAACTGCGGAAACTGTAAGTTTGGATTTGGGGGCCCAAATTGTACAGAGAAGCGAGTCTTGATTAGA
AGAAACATTTTTGATTTGAGTGTCTCCGAAAAGAATAAGTTCTTTTCTTACCTCACTTTAGCAAAACATACTATCA
GCTCAGTCTATGTCATCCCCACAGGCACCTATGGCCAAATGAACAATGGGTCAACACCCATGTTTAATGATATCA
ACATCTACGACCTCTTTGTATGGATGCATTACTATGTGTCAAGGGACACACTGCTTGGGGGCTCTGAAATATGGA
GGGACATTGATTTTGCCCATGAAGCACCA

Fig.12 T—2—~—X (NCBI) L DF AL F—FEL3

GGCCAGCTTTCAGGCAGAGGTTCCTGCCAGGATATCCTTCTGTCCAGTGCACCATCTGGACCTCAGTTCCCCTTC
AAAGGGGTGGATGACCGTGAGTCCTGGCCCTCTGTGTTTTATAATAGGACCTGCCAGTGCTCAGGCAACTTCAT
GGGTTTCAACTGCGGAAACTGTAAGTTTGGATTTGGGGGCCCAAATTGTACAGAGAAGCGAGTCTTGATTAGA
AGAAACATTTTTGATTTGAGTGTCTCCGAAAAGAATAAGTTCTTTTCTTACCTCACTTTAGCAAAACATACTATCA
GCTCAGTCTATGTCATCCCCACAGGCACCTATGGCCAAATGAACAATGGGTCAACACCCATGTTTAATGATATCA
ACATCTACGACCTCTTTGTATGGATGCATTACTATGTGTCAAGGGACACACTGCTTGGGGGCTCTGAAATATGGA
GGGACATTGATTTTGCCCATGAAGCACca

Fig13 —0 T oY —THLNT-EES

4. FED

AWFZEIZ LY AT/ —~fldiZW T, A, B
fazBEilTE 52 &, o, REMROGTRFrIF—F
BRTFOERENSZN L E2FIRETE 72, £, MlAOR
BROBENN T E T =2 RT 4 v 7 I B AR TS
REMESRIR S 7z, BIC, BE—MlRick T 2#n 1 3E,
BEFIFEAT DMT A 72 2 & L0 AFERE L OMaToxE
T RT 47 AT THDH Z LR FHETH D K
DIBRED AR 2 M T 272D DFMHRFEITRY 2
LT L she,
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