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Studies on DNA Methylation and Gene Expression

— With Special Reference to the Oncodevelopmental Protein Genes—

Toshiyuki HIGASHIDE
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief. Prof. A. Yachi)

In order to study the effect of DNA methylation on gene expression, human cancer cell lines
were treated with 5-azacytidine that inhibited DNA methylation. Expression of the AFP, CEA and
albumin genes were examined. In addition, a CEA probe was prepared to detect CEA mRNA and to
define its size. The following results were obtained.

1) Human hepatoma cells, HuH-7, produce large quantities of AFP and albumin. Treatment of
5-azacytidine resulted in a reduction of hybridizable AFP and albumin mRNA levels at 3 to 4
weeks. This effect was temporary and the mRNA levels were restored to the original levels after 6
to 7 weeks of cultivation in the absence of 5-azacytidine. In contrast, 5-azacytidine treatment
resulted in the induction of CEA mRNA at 2 to 4 weeks, but this mRNA was not detected after 6
to 7 weeks.

2) Human hepatoma cells, c-Hc—4, produce small quantities of AFP and albumin. Treatment of
5-azacytidine induced AFP and albumin mRNAs at 1 to 4 weeks.

3) In human colon cancer cells BM314, 5-azacytidine treatment reduced CEA, AFP and albumin
mRNAs.

4) Southern blot analysis of DNAs from HuH-7, c-Hc-4 and Chang liver cells showed that the
expression of the AFP and albumin genes were not correlated with gene hypomethylation as
analyzed by Msp1 and Hpall digestion.

5) A CEA probe was prepared by extension of an oligonucleotide that corresponds to five
amino acid residues at position 13 to 17 of CEA with reverse transcriptase. The hybridized mRNA
size was 2.2kb by this probe using the Northern blot analysis. Since this size of mRNA is able to
code a polypeptide of MW 72,000 and is considered compatible with CEA polypeptide, this probe may

be useful for cloning the CEA gene. (Received December 3, 1985 and accepted January 27, 1986)
Abbreviations: ELISA : enzyme linked immunosorbent assay

AFP . a—fetoprotein 5-AzaC : 5-azacytidine

BSA : bovine serum albumin Kb . kilobase pairs

cDNA : complementary DNA mRNA : messenger RNA

CEA . carcinoembryonic antigen PBS . phosphate buffered saline

DMSO : dimethylsulfoxide SDS . sodium dodecy! sulfate

EDTA : ethylenediaminetetraacetic acid SSC . standard saline citratev
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DNA @ 2 F A BEFHRBAEZIAHL, cox71
1t & %3 2 3FH| 5-azacytidine (5-AzaC) DLz
I W EGETHRET L5 2 L1, <9 X embryo
fibroblast DR #x U & L, b FEBWTERR
FRMERED RO S-S5 3 79 0BEEZ k5 HbF o
RHEE ThF TR OWTHREER T
59,

¥ 7= DNA o » F A {ba il {bicBe 535 & ik
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CIoTOEBIZIRDEELZLATWLEY. EbKT
FERESEROEEPRIBCREL, EI4abR
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BETFOAFALEEDOREB Y, ¥ AFP BETF LM
—Hk b BT AT I VEBETEOWTY, 2T
b L BIETFRBEOBE IO\ TRET & I 2 .

T niz, AFP L .sEls R EH ©H 5 carcino-
embryonic antigen (CEA) izo\Tix ¥ 72 CEA =%
T57e— 7R IR TR0 T, FOEHAHR
25 EHIBETHEB L 2 F L L OBEYBE L e
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2.1 #E=HM

AT E TR T e FEEAREE .
R & U< HuH-7T" (RIUASE R R R, &
BECERHIS X vt s, c-He-42 kgl R « K3
ERtL I ot 2%, F#ERE & L ¢ Chang FriEfa
(BHBAZABHE—EL L s RUOKEBEMAR
BM314 # A te, &b o3I 10% 4 B fF s
(FCS) in RPMI16405:3%%: (GIBCO, USA) #F\~
37°C, 5%CO; 1 v % 2 ~N— & — N CEEHRFL -

DNA @ 2 % A {k o inhibitor & L T, 5-AzaC
(Sigma, USA)% 10 M 72\~ L 50M & 725 X512
EERCINL, FRFER 4 BE L 4 HIEERE, 5

DNA methylation, Gene expression, 5-Azacytidene,
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Oncodevelopmental protein,

AzaC ¥B - EEREBRITICL Sl Tk 1 ERE
iz, cell scraper (Coster, USA) %#F\ T, fla%xE
HEENTE L. FhoRR L LGY 5-AzaC FERINEE
g ik g A A
2-2 BEFRIVOKE

BETFERAOKRR L, EARU mRNA oA 5
fTicote. TebbiER EEPOT7TAT $ VRV AFP
BEOME L ELISA © X hfT/\y, mRNA v~ 0
U Tt RNA dot blotting® iz & b, FiFDv A X
2 Northern blotting (#3%) ZRTHEZE L.

2.2.1 ELISA

<4 7 m 71—t (Dynatech immulon, USA) = 1
Wtk & U CRERRREHR (0.015 M Na,C0;-0.035 M
NaHCOs, pH9.6) T 1,000 {5 iR L 7= AFP itk
(DAKO, Denmark), 7z L 10,000 fSic&R L 728t
77 3 vtk (Cappel, USA) % 100 u!l/well 35>
A, 4C, 16 BHEBE, ®EIR0.3% 75V RT
0.05% Tween 80 jn PBS ¢33 mEEk&E L. Well ks
EEEA 100! Iz, 37C, 30 SHERIG 3w, L
SR T 3 EEEE L. AoREE BT IXIVED
fifad 2 BESER L b DR AV, DLW T 2 kiifk L
LT, ThFhrxtFo g — CESAHL -3 AFP
itk (DAKO) B A\ it 747 3 vHitk (Cappel)
% 100 pl/well &hn%, XHI37C, 30 FHRIG %
7o, BeERER, FEAW A 100 ul/well iz 37°C, 30 4fE
KIS SRt RERKIT0.012% B bk EKE Nz i s
= VEEEEW (PH5.5) KHEBL LT, 0-7 ==LV
o7 IviH10mg/ml Lich X5 ICERLI-LOT,
FERC TR L CRV e AN BaEs A 50 ul/well 35500
%2 KI5 % = | & @ Titertek Multiskan (Flow
Laboratories, USA) % F\ & 492 nm <% SEEE 2 Hl
E LT
. 2:2:2 Total RNA v B R U mRNA s

Total RNA it Chirgwin et al.®™® o 75 8 = £ L,
guanidinium thiocyanate #:ic X b, EEMRL b5
L7 F7- BM 314 jfao mRNA (1 total RNA 4
e, Aviv and Leder' o ki, #+ vV =(dD)
rrm—2A(BRL, USA)D A S5 a6 m<tb 2574 —
2EET - Lk b, total RNA I 8L 7.

2:2:3 Tm—7

AgcsTL, 77 vROAFP o ¢cDNA ©
» % phalb7® RO pHAF7 Y %+ hFh7 e —7 4L



55 (2) 1986

7z %%, Feinberg and Vogelstein!” o F g eV, a-
2P ACTP (Amersham, USA) = X » E % L .
Specific activity i 6-10 X108 cpm/ug T - 7.

/4 CEAn7 e -7+ 1T, CEA peptide » N 3%
I 1325 17&BD7 3 /B (Glu-Gly-Lys-Glu-
VaDizsfin L C B8 DNA §EB L » ATHCE
B L7z 14 o nucleotide 7~ 55 % oligonucleotide %
primer &L, Land et al.'® DFEECHEL, 20221038
WTCEAEAM o BM34 M, HER X i
mRNA r HHCES 28, ¥EERREKL -0
primer % E#%, CEAD 7 e -7 L LTHVE

2.2.4 RNA dot blotting

2422 T8 total RNA % 7.49% formaldehyde, 6
fEFHM (6x) SSC (SSC, 0.15M NaCl, 0.015M 7~
= VT F Y Y AT 65C, 15 EIERKENTA
V¥ 2= THZ LI W ER SR, 6XSSCHEET
ZEIRL, total RNA 2 LT4dug, 2ug 1ugRU0.5
xg % microfiltration 2 & BIO DOT (Bio Rad,
USA)aBHWF 1 rv 66 7 4 L& — 27 L (Fischer,
USA) g &€, EZEwmsaT T80T, 2BRoMN
BETRGCRNA R v7 vV IZER LK. Ri~17
VEAE—a VTl 7% 3P e LT 3X
SSCHERWTE5C, 30FHA vFas—1, ZToOk
3XSSC K vr 1 X Denhardt (0.2% BSA, 0.2% ficoll,
0.29% polyvinylpyloridone) B¥IZI\ T 65C, 1K
A vFaX— bl RIZ2:2:3 CIER I N R —
7R RET DNA & - n TR E T 1X10° cpm/
ml, 100 ug/mi L7555 X5ET, 100C, 5 oHEE
LEBick% L, hybridization buffer & X < B¥, #
V=35 —Ry FRTAVI VYV EREER, 65C, 16
B A v # 2 <— } L#. Hybridization buffer 35
WEBELLT, 50mM ) AEMEEKROEHT.5), 10
mM EDTA, 1M NaCl, 1xDenhardt, 0.1% SDS
ERBIBEELE. A VvI vt A7) 84 K,
2XSSC B TER T 15 5HE+ Z ek » hybrid
IR L Tshs > T U BE R TRV TR Le. S04 2 [
BORLIDD, 0.1XSSC-0.1% SDSHBKTX Hic
65C, 30 pHEOEEX 2EEIELL. A v vy
B0 b—70C T XAR-5 7 4 1 & (Kodak,
USA)icd L, A= +304+7 774 — kTt

2.2.5 Northern blotting

Northern blotting 3 Thomas'® & 5 ¥ i 5€ - 7.
DE D 2022 THEEX NI total RNA % 1M glyoxal
L 50% DMSO 241 10mM v VBt U 7 232 ER
(PH7.00T50C, 1BBA vFa—rTFBZLik

DNA @ 4 # Ak b BETFRBICEET 5% 81

DI IR, 1v—vYh 20ug D RNA®1%7
He— A VBRI R T -1 kB RNA 2=
b e 4 A w—RJE (Schleicher and Schuell BA85,
Germany) iz #& &%, dot: blotting & @D FHE T,
cDNA 7 e —F L~ 7D £ 4 &8, ZOERNA
DA R~ —H — & LT o ribosomal RNA 28S
% 1 18S (PL-Biochemical, USA) #H\s, ~4 7V
£4 X35 mRNA O XE@RELR. 285 K188
BFNFh5.0kb, 1.8kbiciBY+ 5. '
2.3 DNA xFi{tnigsk

2:3:1 5% F DNA i

#&4F DNA 13 Blin and Stafford®® o5 fél,
BB 0.5% SDS K 08 100 ug/m! @ proteinase
KBRL) T, 50C, 3WfA v+ a~—t+1, EH
PERXEOL, AED7 =/ —AD\WT7 rrk
L ATEHRRE, BEBEymB L. 25 RNase
20ug/ml iz X b RNA 2522, &5 F DNA &
HL7.

2:3:2 Southern blotting

2:3+1 12 X b i L7z DNA %388 Qu/ug) 0$IR
5% Mspl 7c\ L Hpall A\, KIEEEEERA0
mM +V 2EBEEK (PH7.5), 10mM MgCl,, 1
mM dithiothreitoD sz 3\~ T 37°C, 6 Bl A v ¥ =
~— 1+ LDNA L L. = z©Mspl kot Hpall
&b ERES CCGG UM+ 2 BETH 5 2,
MspLixsHilo C 4 F i hicsg s, Hpall 1A
B CHxFALIND EENEHYMIT 5 2 &3 TC
& 7o, ¥ 7o Msp I iz GGCmC GG*® . ot
CmCGGCC® o sequence » & HIKT 35 = LT X7l
FOHB1U— 4D 20ug DDNA % 1% 7 #r— A5
LV TESIKE L. kB Southern™ n I fEL >,
P T AR VBT S Lz h DNA % 2 Kgiab
1R EEZE= el e —AFEREE IR,
DNA o#E L= + m /v — A2, dot blotting
LRBEOFHEIZI Y, cDNA T v -7 2ol 7V 84
ALfe. DNA D% 14 X<=—%— & LTt A DNA 34|
FEEEsE Hind III % A\ CHIRE Lic & 1 AOM R %
Vs, Southern blotting iz & - T LIV FOH A
REWRE L T

3 5
3-1 BEBELBEROTZLT I RU AFP BEO 5-
AzaCFmic & 5 &1L

3EoOEEME 5-AzaC % 50¢M 4 AREER
RN, FOBIEEREERCS EL, RINE, 3BER
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V5 BRIcEREEEFO T LT I v ROCAFP EE A
ELISA 1z X h fIE L 7= (Table 1).

HuH-7 fifs X v B oh o558 EifekuwTil, Sk
Eo7L7 i VRO AFP 2#EH LS5, 38K
LI AR L, £ OFKEIE T B A 2R
dhint.

c-He-4 fifaois & BiEFiciy, MED AFP 23t
Tx 50, 5-AzaC iR EERELERD
ot Ft, BRBEELTOERRLAT LT S
VASBEBCIBECHRHTE 2 L5 o

—7J7 BM 314 fifg X v 1§ b ol BiF BT,
AFP 13 5-AzaC {[RINATR ORI & b Ikl S huie
Motn i, BEBIATWHRTAT § VIZOWTI,
HMERD L T & e e - 7o,

3.2 773 RUAFP BEF0ER

3:-2.1 k& MATE#ERE HuH-7 (2613 2 R

HuH-7 izl o 7 07 2 v 0t AFP #553%
FiEFI W 5 2 23, 3.1 i@k L7225, RNA dot
blotting i\~ T % Fig. Lic/R$ X5, 747 3 v R
O'AFP cDNA & ~A 7V A4 T 5@mL LD h
Fhno mRNA ZEAT D Z L RFRDT.

DNA » 4 F 1Al b DBE & 2 5 b,  BEFERIT 5-
AzaC #¥%hn L mRNA v~ LTt % dot blotting
THEH L7122y, 5-AzaC 10uM o3&1713 24 B R O
4 BEIMZI\ T, F7250 M 24 BRI INGM T Tl
HuH-7 #ifao 77 3 v A\ ik AFP © mRNA v
NNV TIRER LB LR D Ier o7z, LaL 50
M4 ARGz T, Fig Licsd X5, &in
BIHo7A7 s vROAFP © mRNA v~ At
MAERL, 3-4BHICEVTREY < VicEL £0
HiE & 3 mRNA L-OnkECHEmL, SEov -~

FLBRES 5t

RNA

105 4 2

4 2 1 0.5 us

N OO0 b ON =0

AF P

Fig. 1 RNA dot blot analyses of albumin and AFP
mRNAs in HuH-7.
HuH-7 was treated with 5-AzaC 50 M for 4
days and then cultured without 5-AzaC.
C: HuH-7 control RNA.
1: 1wk, 2: 2wks, 3: 3wks,

Albumin

4 : 4wks,
5: 5wks, 6: 6wks, 7:7wks
after removal of 5-AzaC.

Az L, AFP mRNA 2o\ Tk 7 BHBIZR T
SBO L~ A% b EEbREREIME LRI

Yz Northern blotting iz & » AFP Rov7v7 3 v
DO mMRNA D+ 1 X &4 L. Fig.21R4 X 5125~
AzaC Fintgiz s\~ T 3 AFP mRNA o+ 4 X 13ziE
FRET, #2.1kbThHot. Frob-AzaCifpmcky,
R4t AFP mRNA O A 13585 bilshs - 7.
FRIZT A7 3§ VI oW TSR Nz o2y, BUE
TR 2.1 kb o mRNA 238 5bh, 5-AzaC ¥k
Iz X 59 4 XOBALIFED B teds - fe.

Table 1 AFP and albumin secretion of cultured human cell lines after treatment of 5-azacytidine.

concentration (ng/ml)

Cell
lines before 3 weeks after removal of 5 weeks after removal of
treatment 5-azacytidine 5-azacytidine
AFP 11,300£700* 8,900 +950*** 11,100£1,000**
HuH-7 ; o #
albumin 24,320+520% 11,270+680 13,840+500
AFP 4.5+1.7 6.1+3.5 n. d.
c-Hc4 R
albumin <1 17.6+0.2 n. d.
BM314 AFP ‘ <1 <1 n. d.
albumin 7.8%£1.2 <1 n. d.

Cells were treated with 5-azacytidine 50 uM for 4 days and then cultured without 5-azacytidine.

n. d.: not done
Roweee i, #—#t P<0.05

Values™are means+S.D. (n=5).
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3:2:2 b | AFFEHAS c-He-4 1513 2 RE

c-He-4 a3 s TfE- v~ AFP 245 WL T
W52 EF 31 TirL7-hy, RNA dot blotting i3\ -
<1, Fig.3 o control ic/m$ X 51, B\ Lv <10
mRNA o R R DT, F7- c-He-4 Miflgic 5-AzaC
oIz ki, 7A7 3 v RO AFP ©» mRNA
VAL SRERINT A Z LB S he (Fig ). &
Sz oz L ERFEDD BTz, Northen blotting %
filcotcb o n, Figdiormd Lo, WRicks TR
btk -7 AFP mRNA 7 5-AzaC #fEL T 1
Bz s\ HuH-7 fifg & {—ov 1 X 2.1 kb &7R
LTRDBRT.

3:2:3 Chang fFifila I &5 2 BH

Fig. 2 Northern blot analysis of AFP mRNA.
HuH-7 was treated with 5-AzaC 50 uM for 4
days and then cultured without 5-azaC.
lane 1: HuH-7 control
lane 2: 3wks after removal of 5-AzaC.
lane 3: 7wks after removal of 5-AzaC.
Hybridized mRNAs were indicated by arrow.

DNA @ » 5 Ak LB fEFRBICBIT 2515 83

RNA
1 0.5

.

4 2

4 2 1 0.5u¢

AFP

Albumin
RNA dot blot analyses of albumin and AFP
mRNAs in c-Hc-4.
c-Hc-4 was treated with 5-AzaC 50 M for 4
days and then cultured without 5-AzaC.

C1: c-Hc-4 control RNA.
C2: HuH-7 control RNA.

1: 1wk, 2:2wks, 3: 3wks,
removal of 5-AzaC.

1 2 3

Fig. 3

4:4wks after

28S-

18S -

Fig. 4 Northern blot analysis of AFP mRNA.
c-Hc-4 was treated with 5-AzaC 50 M for 4
days and then cultured without 5-AzaC.
lane 1: c-Hc-4 control.
lane 2: c-Hc-4, 1wk after removal of 5-AzaC.
lane 3: HuH-7 control.

Hybridized mRNAs were indicated by arrow.
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Tn7 v ROAFP 23 A L EEA LT\ 7oL Chang
Mlax AT, 5-AzaCiiinc k57407 § v ROV AFP
mRNA v~ e RIETEE»EE L 0s(Fig.h), =
DBETIIT LT 3 VRO AFP & L c g & mEE
THo-Te.

3:2:4 & P XEBEMEIEBM314 125175 RH

iz e r Kigkefla BM 314 2 TREOHBE LY
7o, BM 314 fifgic s\ it Fig. 6 iR+ X 512
RNA dot blotting iz X h Xff&iz 3\~ T, cDNA & -~
A7V EARXFT 577 3 VRO AFP mRNA &%
DD LA, 2o mRNA (3 5-AzaC Fimiz &
DA T HIEA AR L. % 2T Northern blotting 12
L5707 3 v ROVAFP mRNA o 23R 27025,
cDNA L ~14 7 ) 54 X425 mRNA o v Vi
Lg7ch -t
3-3 CEA BEFHER

2023 1B TIERIL 72 CEA 7 = — 7%\, DNA
D 2 F Ak & CEA SBEFRE OB IO TR LT

Fig TR O'Fig8izr+ L 51z, =7 w—71
RNA dot blotting iz 35\~ T CEA £ 4 % & 5 5% M fa
BM 314 ic s\ Cizstfite, & o CEA #pEATHAT
FEAifa HuH-7 i3\ Cirssbatt 2R L e, Rk
o7 r—7%H\, 5-AzaC ¥ipno CEA B i KIiT
FTEEYL L2 A, BM 314 fifaic s\ T3, 10uM
24 FFRIR O 4 BERIMTIY, O EY LD,
50uM 24 BEI R O'4 BOBINTIR, TDFr—7 ko
47V &4 X3 % mRNA o %#iB%t.. =o mRNA
1 HuH-7 fifgic s\ i, 747 3 v RO AFP 03
ELxRicy, 2BRICY — 7 2R 5 BRI
», FOBRBAEREIE D, THEEBICH THBO L
~iZEIE L.

2>\ Northern blotting iz X b, ~1 7V 54 X3
% mRNA o1 X%t Lz 2 A, Fig. 9wrRd X
51z, BM 314 fiffnic kT, 2.2kbThs = L 5D
7o. F#- HuH-7 f#ifa & o~ 5-AzaC # = LT 3 BHED
BM 314 #ifaiz s\~ T %, Northern blotting iz X v,
DT —FLog7) &4 X+ 5 mRNA 2B 1LE
Tt
34 BIEF A FILLngE

Wiz & fifakk > DNA 2 $IfRE % MspI 72 L
Hpa Il Tyj¥#%, Southern blotting i1z kL », #\EF
DA F ALDOBE T8 - 7o

FLBRER 3%

RN A

4 2 1 0.5 4 2 1 0.50p9

Albumin AFP

Fig. 5 RNA dot blot analyses of albumin and AFP
mRNAs in Chang cell.
Chang cell was treated with 5-AzaC 50 M for
4 days and then cultured without 5-AzaC.
C1: Chang cell control RNA.
C2: HuH-7 control RNA.
1: 1wk, 2:2wks, 3:3wks, 4:4wks after
removal of 5-AzaC.

RN A

4 2 105 4 2 1 0.5 ug

AFP

Albumin

Fig. 6 RNA dot blot analyses of albumin and AFP
mRNAs in BM314.
BM314 was treated with 5-AzaC 50 4 M for 1
day (A) or 4 days(B) and then cultured without 5
-AzaC.
C1: BM314 control RNA.
C2: HuH-7 control RNA.
Al, Bl: 1wk, A2, B2: 2wks, A3, B3: 3wks,
A4, B4 : 4wks after removal of 5-AzaC.
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Cc1
A1
A2
A3

B1
B2
B3

Cc2

Fig. 7

c1

Fig. 8

1986

RNA
4 2 105 4 2 105

o

RNA dot blot analyses of CEA mRNA in

BM314.

BM314 was treated with 5-AzaC of 10 uM (a) or

50 «M (b) in concentration for 1 day (A) or 4 days

(B) and then cultured without 5-AzaC.

C1: BM314 control. RNA.

C2: HuH-7 control RNA.

Al,B1: 1wk, A2, B2: 2wks, A3, B3: 3wks,

A4, B4 : 4wks after removal of 5-AzaC.
RNA

4 2 1054 2 105

N OO0 A ON=

a b

RNA dot blot analyses of CEA mRNA in HuH
-1.

HuH-7 was treated with 5-AzaC 50 xM for 1
day (a) or 4 days (b) and then cultured without 5
-AzaC.

Cl: HuH-7 control RNA.

C2: BM314 control RNA.

1: 1wk, 2: 2wks, 3: 3wks, 4: 4wks, 5:
5wks, 6: 6wks, 7: 7Twks after removal of 5
-AzaC.

DNA o » 7 b & BEFRRICET 2545 85

1 2

3

Fig. 9 Northern blot analysis of CEA mRNA.
lane 1: HuH-7 control
lane 2: BM314 control
lane 3: BM314, 3wks after removal
-AzaC.
BM314 was treated with 5-AzaC 50 M
for 4 days. Hybridized mRNA was indicated
by arrow.
3-4-1 AFPEEZEFDXFILERR
Fig. 10-A % 0* Fig. 10-B 12773 X 5 iz Chang #ifa
1ZRWT Msp I ffbiz X » 10 kb K1 8.4 kb d 2 A
S B sh, Hpall bz X b 8.4 kb 3w M
w\pte. ¥ HuH-7 il sty Msp I ki
I 10kb RU8.4kb D 2AD A v VB LRIDIT
stL, Hpall f3fbciz, 8.4kbiz, Z< 53w v
PR BN DL THS. c-He-4 iz -y, Chang
Mk L RRE Msp L{biz X b, 10kb R 1r8.4kb o 2
&, Hpall Blbicks\ Tz, 8.4kb v il K§
St 2o ey, Mspl RO Hpall o X b f@¥r+

of 5
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1 2 3 4

(A) lane 1: Msp I digested Chang cell DNA
lane 2: Hpa II digested Chang cell DNA
lane 3: Msp I digested HuH-7 DNA
lane 4: Hpa II digested HuH-7 DNA

FLBRER 5

(B) lane 1: Msp I digested c-Hc-4 DNA
lane 2: Hpa II digested c-Hc-4 DNA

Fig. 10 Southern blot analysis of AFP gene.

LR b iy, AFP #kEEAS % HuH-7 fifgic s
T, AFPBEEZTFr»F b ZnTkh, AFP %Izl A
EEA LB 5D E L2 EA LT Chang
#R R O c-He-4 i s Cix, HuH-7 #ifaiz & »
FALER TN ERRL T 5.

3-4-2 CEA BIRZFnXF{bEFR

CEA SBEZFICoWTH RO E L T e - 7ohi 22.
STIER L c7m— 71, DNA oAy Mz LB
Tehs o fo.

343 LTI BIEFOXFLERER

Fig. 11-A K 0 Fig. 11-B iz7x3 X 51z, Chang #ifa
BT, Msplfbizk b, 8.4kb KU 7.0kb D2

KA KB sn, Hpall 4{kTiy, 14.5kb, 8.4
kb RO'7.0kb D 3 KD v ¥ B it c-He-4
sty Mspl, Hpall b\ 31U\ T,
8.4kb KO 7.0kbd 2 KD AY FaMELRE. T
xtL, HuH-7 fifgicsvcix, MspIfbicx h, 16
kb, 8.4kb X 0'7.0kbd 3&KD v KR LRI,
Hpa Il Atz 0Tz 20 kb L i3 C, = 2 78
BoNtDOHRTH-T. ZoZ Ly, AFPEET LM
B, 77 vERKREBICEA LTS HuH-7 filaic ks
WTC, 77 VvBIEFD CCGG oAl C2vx F 1
I Tkh, 7Ar7 s vRIFEAE R LAVELD
BE4E L 7c\ > Chang flifa % 08 c-He—4 #ifaiz s\ T,
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(A) lane 1: Msp I digested Chang cell DNA
lane 2: Hpa II digested Chang cell DNA
lane 3: Msp I digested HuH-7 DNA

lane 4: Hpa II digested HuH-7 DNA

DNA o # F Ak L BIZFRBICBIT 5% 87

1 2 3 4

(B) lane 1: Msp I digested c-Hc-4 DNA
lane 2: Hpa II digested c-Hc-4 DNA

Fig. 11 Southern blot analysis of albumin gene.

13, ORI CHRAFAILERT W EAIRL
B,

sz HuH-7 #ifaiz 3\ ¢, 5-AzaCiz X % 2 F 14k
P4l oo ¥ 5t & Southern blotting Tf77c -7 & & A,
Fig. 12 0= X 5z, 5-AzaC ¥pnaincid Hpa 11 H4Lk
X DD LRI - T v F S, 5-AzaC wFELT
4 BHIZB\ T, 16kb, 8.4 kb KU 7.0 kb D 3 A
v Hpall Hibic X - TSRz, Lo L 6 B%IC
BT, Hpa Il Abiz X b, #dngi & FEEE 20 kb LA
kTAaxT7lich, ZOBEFOLBEAFLEEZ
LicZ EHRLTWS, ZDZ Lik5-AzaC oo x50
{EIENZRE B 5 2 &R L, 5-AzaC 0%y rie

b &, BEFRIBEAFALTH LARLTW
2

4 = =

t M2 TC DNA o« Fu4bi, Ko7 7=
D5 ET S~ v v, DNA methyltrans-
ferase iz X b 5-methylcytosine iz7c %5 = L1z X h B2
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REDEG D . Ly by DA FARIZ LY
DNA oEk G E{bx =71, DNAFKEAEAED
BRI Y 2, BERCIEEETFRI ORI
BAL LT A ATREM AR S h T %Y. St S E,
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Fig. 12 Southern blot analysis of albumin gene.
HuH-7 was treated with 5-AzaC 50 M for 4
days and then cultured without 5-AzaC.
lane 1: Msp I digested HuH-7 control DNA
lane 2: Hpa II digested HuH-7 control DNA
lane 3: Msp I digested HuH-7 DNA, 4wks
after removal
lane 4: Hpa II digested HuH-7 DNA, 4wks
after removal
lane 5: Msp I digested HuH-7 DNA, 6wks
after removal
lane 6: Hpa II digested HuH-7 DNA, 6wks
after removal

%L DEHR O Y 4 v ABIEFIZOWTEDOTERE & A
F AL OBARARNBR, EEREET G S EEE
A FAMEERT B Z EAB B h, DNA o »
FLILBEFEE 2SI T 2 R@ < L E 2 Hh
T3 ChHERICIERT 507 & LT(1) DNA
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mation® 7¢\~ L % o #ifak% P ~ o microinjection®®,
(3)5-AzaC iz X 2 BEF D 2 FALIEID 3 o 2 5
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AzaC o 2 &\, B rEfifaicsi s DNA o
2 F Ak L BIEFRBICOWTE L L UEREEES
BETERNFICL TR &Nz k.
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ek bichn, ¥ AFP 132707 1 voRBIRE L
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WTRETF LD 2BOEABEICOWT 5-AzaC #

FLBRER 5

Bl X 2B YR L. TofER, HuH-7 fifaicss
Wik, DNA @ 2 74k x8%l3 2% 5-AzaC # 5 X b
W &b R AER 2R Lz o EIR 2R L.

ZD 8 DNA O F L BIETFRBEAIH T L0
a2 5 &, HuH-7 fifgics\ T4, c-He-4 #
oL siz7r7 i VRO AFP BEFORBNFE X
naoEpnFHEINn. Lol HuH-7 fifacii—H
A ERL, FTHREIRTHEEMEDR. ZO&
Cook and Chiu® (3, 7 v FFEFOEKENIC 5-
AzaC %## 5 L, Frickirs AFP B ToRBE LR
LickERizk T, AFPoifif L~ K0 mRNA ©
B BRD TG, BT, BEIC->h AFP
AT A1, 5-AzaC ORIRE DL EFMIE LT W
75, Cook and Chiu 3 5-AzaC » 2 F (L2435
T ek, MERc AFP BETFORE IS L&
E 2T 5.

F I TEEFIEB T LA F0Abm Msp 1 O Hpa 11
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B b, BEe MEARCSVWTLTAT I VRD
AFP zB§L Tz ok THE SN S DNA © 2 511tk
LBEFREOMICIIEEN BIER 27D &F
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