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11 : K562 Genistein

traction

2,3

1 ,

K562 (ATCC CCL 243) Amgican type of alture ool-
lection , 10% fetd bovine s=
rum (Hydone USA)  penidllin (100 unitgmL)/sreptomycin

(100 pgmL) (Gibco BRL, USA) RPMI 1640
(Gbco BRL, USA) , 37, 5% CO
2x 10 cdlgmL
24

6-MV X-Ray (Clinac 1800C, Vaian, USA) 200-300
cGy/min iONeY . hebimycin
A (HMA, Cdbiochem, UK) genistein (Cdbiochem, UK) di-
methylaifoxide (DMSO, Sgma, UK) 1mM
10 mM 20nM 25 uM

2. Subtraction hybridization

PCR-Sdect (DNA Sibtraction Kit (Clontech, USA)
1) Adaptor Primer

digonudectide

cDNA gynthesis primg ; 5'-TTTGTACAAGCTT30NIN-3'

Adapta 1

5'-CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCG
GGCAGGT-3' ad 3'-GGCCCGTCCA-5

Adapta 2R;

5'-CTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCC
GAGGT-3' and 3'-GCCGGCTCCA-5'

PCR prime 1; 5'-CTAATACGACTCACTATAGGGC-3'

Nested PCR primgl; 5-TCGAGCGGCCGCCCGGGCAGGT-
3

Nested PCR prime2R; 5'-AGCGTGGTCGCGGCCGAGGT-3

2) ¢cDNA

(1) RNA

Totd RNA Ultragpec-Il resgat (Biotec
Leb, USA) , RNATak Resn

Radiation- induced Apoptosis

RNA  diehylpyrocabonae (DEPC, Sgma, UK)
totd RNA
PolyTrad mRNA Isolation system (Romega USA)
MRNA , bidin-lebdled oligo (dT) 20 prabe
MRNA  sreptavidn megnetic paticles

Q ¢DNA

driver
gmigen tester .
24 2 ug
MRNA 10 yM  cDNA gynthesis primer ,

MJ Ressarch PAC-150 Mini Cyde 0,2
. avian myddblagtasis virus (AMV)-Revese Transriptese

(RT) 42 0 , 20x second drand
ezyme cocktall 16 2
T4 DNA polymerase (6 units) . 16 30
20x EDTA/glycogen

phenol extraction (25 pL)

1% agaose gd ,
Rsa | , testr DNA  Adgp-

tor 1 Adgptor 2R T4 DNA ligase
16

3) Hybridization
tube 3 ug dive cDNA , 100
ng Adptor lLligaed teste  Adgta Rligaedl tese

hybridizetion buffer , B 0
68 8 hybridization . 68
tube 15 pg dive cDNA  hybri-
dizetion huffer , B, D0
driver DNA hytridization tube
. 68 2 , 200 puL buffer
7 -20
4) Selective PCR amplification
1 PR hytridization 0 pM PCR
prime 1 B ,5 % ,1:;62 ,1
;72 ,2 ,30cydes 72 , 10 1 cyde .
PCR D PCR 10 uyM nesed
PCR prime 1 2R , 9% ,1 ;68 ,1 ;72 ,
2 ,20¢cdes 72,10 1 cyde . PCR
Pekin-Elmer 2400 PCR machine (PekinBElma, USA)

, 2% agarose gdl
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3. DNA

E. coli XL1Blue MRF ,

PCR pGEM-T essy vedar sysem (Fromega, USA)
, T4 DNA ligese, 2x rgpid T4 DNA ligese buffer
110 50% PEG (pdyethylene glycol) 8000
4 16 . ampidllin (10 pgd
mL) LB (Luria-Betani)

4. PCR-selected dot hybridization

PCR-SHected Diffaeitid Sxeming Kit (Clatech, USA)

. DNA
dmnes PCR
, 98, 30 % ,10 ;68,3 .28
cycdes . PCR %-wdl plate
06 N NaOH DNA .
Hybond N-Plus Mamtrane (Amesham, UK)  Bio-Dot Miao-
filration Appaaus (Bio-Red, USA) , wdl
DNA . Oriver
teter  cDNA random primed DNA lebdling
prdoe  membrane 68
hybridization . Xvay film -80 24
, Rji FPM 1200
tester ADNA cones

5. DNA sequencing

clones plasnid DNA  Wizad Aus SV Mini-
preps DNA Rurification System (Pramega, USA)
, 20% PEG 6000 25 M NaOH
primas DNA

ALFed M1340 primer
5'-cyanine-OGCCAGGGTTTTCCCAGTCACGAC3!
ALFa MB Revarse prime
5'-cyanine- TTTCACACAGGAAACAGCTATGAC3
ALPeqress Auto-
Cyde Sequencing Kit (Fhamada Biotech, UK)
) % ,2 ,% ,40 ;55 ,40
;72,1 ,5cdes 72,0 FCR
. 55% Hydrdinke Long Ranger gd (FMC, USA)  loading
, ALP Bpress AutoCycde Sequencing System (Fhamada
Biotech, UK) B
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DNA BMBL (BErgoeen Mole

ala Bidogy lsboraay) GenBak datebases

6. Northern hybridization

P pyg totd RNA  15% sgaosefamddehyde ge
Sarbrook ¥ Hybond N-Plus
Membrane (Amershan, UK) cillary

, mambrane  Sectrdinke XL-1000 UV aosdinker

(Soectranics, USA) . prabe cdme

plaamid DNA , PCR DNA
. 15% agaoe ¢ Qaex Il
Gd Extraction Kit (Qagmn, USA) , rediprime

Random Rime Lebdling Kit (Amersham, UK) ,

RNA marbrane hybridization
. fomamide (Sgma, UK) 50 mL  mixedbed resn
(Bio-Rad, USA) 5 g 4 4
deionized farmamide hybridization buffer
. marbrane  hybridizaian buffer 42
2 prehytridization buffer
[a -*P] dCTP labelled-cDNA prabe 95 5
42 hybridization
. mambrane 42 2x SC0.1%
DS, 1x SST0.1% SDS 0.1x SSCT0.1% SDS
5 2 . Xray film -8
24 Rii FPM 12200

1. Subtractive hybridization

‘drive’ ganigein
‘teste? Driver
tede mMRNA cDNA hy-
bridizatin PCR
PCR . T/A-vectar  doning 218
, heted PCR primg 1 2R
insat . PCR dot blating
124 dme
2.
dones DNA blest search

, hamo spiens Smade
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11 K562 Genistein Radiation- induced Apoptosis

* gb|AF041065.1|HSS MAD6S 4

Honmo sapiens Smad6 protein (SMAD6) gene, exon 4 and complete cds

. Length = 1677

- Score = 339 hits (168), Expect = 2e-91

. Identities = 196/206 (95%), Gaps = 2206 (0%)

- Strand = Pluis / Plus

Query:1 gtacgaccaggcecgtcagealctictacgacctacctcagggcageggcttctgectggg 60
Shct: 185 gtacgaccaggecgtcagceatctictacgacctacctcagggcageggctictgectggg 244
QL.ery 161 ccagctcaacctggggcagegeasivggicgggtgcggegaacgsgeageaagateg- ¢t 119
Shjct : 245 - ccagcteaacctggageagegeagegagtcgg- tgeggegaacgegeageaagategget 303

Query : 120 thggcatectgctcagcaaggageccsacggegtgtgggectacaaccgeggegageace 179
Shct:304 tcggeatcctgetcagcaaggageecgacggegtgtgggectacaaccgeggegageace 363

Quelty : 180 ccatcttcgtcaactcececgacgctg 205
Shct:364 ccatcticgtcaactccecgacgcetg 389

Fig. 1. Sequences alignment of Smad6 gene. Query :differentially expressed clone
in this study, Shjct :homo sapiens Smad6 gene.

C R RH RG

- 28S

- 18S

Fig. 2. Northern hybridization analysis of Smad6 gene. (A)
Comparison of mMRNA expression. Lane 1. untreated (C), Lane
2: 10 Gy X-ray irradiated (R; driver), Lane 3: combined
treated with irradiation and 250 nM HMA (RH), Lane 4:
combined treated with irradiation and 25 y M genistein (RG;
tester). (B) Ethidium Bromide staining of 18S and 28S rRNA
was used as a loading standard.
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—— Abstract

Smad6 Gene and Suppression of Radiation- Induced Apoptosis by
Genistein in K562 Cells

Soo Jin Jeong, M.S., Young Hee Jin, M.S.", Yeo Jin Yoo, M.D.,
Chang Ho Do, M.D., Min Ho Jeong, M.D., Gi Yeong Huh, M.D.",
Hye Ran Bae, M.D.", Kwang Mo Yang, M.D., Chang Woo Moon, M.D.,
Sin Geun Oh, M.D., Won Joo Hur, M.D. and Hyung Sik Lee, M.D.

Department of Radiation Oncology, Institute of Medical Science’,
College of Medicine, Dong- A University, Pusan, Korea

Pumose : The genes involved on the suppression of radiationinduced apoptosis by genistein in K562
leukemia cell line was investigated.

Materiak and methods : K662 cells in exponertial growth phase were irradiated with a linear accelerator
at room temperature. For X-ray irradiation and drug treatmert, cukures were prepared at 2x 10° cells/mL.
The cells were irradiated with 10 Gy (Clinac 1800C, Varian, USA). Sock solutions of herbimycin A (HMA,
Calbiochem, UK) and genistein (Calbiochem, UK) were prepared in dimethylsuffoxide (DMSO, Sigma, UK).
After incubation at 37 for 24 h, PCR-select cDNA subtractive hybridization, dot hybridization, DNA seg-
uencing and Northem hybridization were examined.

Results : Smad6 gene was idertified from the differentially expressed genes in K562 cells incubated with
genistein which had been selected by PCR-select cDNA sultractive hybridization. The mRNA expression
of Smad6 in K562 cells incubated with genistein was also higher than control group by Northem hybridi
zation analysis.

Conclusion : We have shown that Smad6 involved on the suppression of radiation induced apoptosis by
genistein in K562 leukemia cell line. It is plausible that the relationship between Smad6 and the suppres-
sion of radiation induced apoptosis is essertial for treatment development based on molecular tameting
designed to modify radiation- induced apoptosis.

Key Wonds : PTK inhibitors, Oncogene expression, Radiation- induced apoptosis, Smad6

- 251 -

251



