2013 : M 46 A & 125 20034
L AU

In vitro9l 4] 1- 8 -D-arabinofuranosyl-cytosine®]
A Ig4d FE

G EELEEIEE RPN

o| Al

- - o

1- 5 -D-Arabinofuranosyl-cytosine Induces Chromosomal
Breaks in vitro

In-sang Jeon, M.D.

Department of Pediatrics, Gil Medical Center, Gachon Medical School, Inchon, Korea

Purpose : Fragile sites are points on chromosomes which tend to break non-randomly when ex-
posed to specific chemical agents or conditions of tissue culture. The chromosomal break induced by
the antineoplastic drug, 1- /4 -D-arabinofuranosyl-cytosine(Ara-c), was investigated to study the labo-
ratory conditions in which the incidence of chromosomal break could be enhanced. Besides, the
fragile sites induced by Ara-C were investigated and compared to the already known locations of
the specific chromosomal alterations observed in specific neoplasms.

Methods : T-lymphocytes from theree normal males and three females were cultured for 48 hours.
Cells from each individual were exposed to the Ara-C for an additional 24 hours. After the caffeine
was added during the last six hours culture, the metaphase chromosomes were prepared following
the conventional method. A site was considered fragile if it was found to break two or more per
100 chromosomal breaks in more than four of six individuals tested.

Results : Ara-C induced 252.1 chromosomal breaks per 100 mitotic cells and this result was signif-
icantly higher than that of the control, which induced 25.2 breaks(P<0.05). The incidence of the
chromosomal break by Ara-C was higher, if cultured in the MEM-FA, which has no folic acid, than
in the RPMI 1640 which contains enough folic acid(P<0.05). The most common break site by Ara-C
was 3pl4.2(FRA3B). There were 20 fragile sites induced by Ara-C. Among these 20 fragile sites,
seven coincided with the locations of the mapped oncogenes, JUN, SKI, REL, N-MYC, FHIT,
MET, ETS-1, and FOS.

Conclusion : S phase specific chemotherapeutic agent, Ara-C, induced the expression of the chrom-
osomal fragile sites effectively using the T-lymphocyte in vitro. Some of the fragile sites by Ara-C
highly coincided with the oncogenes and neoplasm specific chromosome breakpoints. In this regard,
the fragile sites reported here could provide the unknown neoplasm related chromosomal alternation
points. (J Korean Pediatr Soc 2003;46:1186-1193)
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=3¢t Earle’s minimum essential medium(MEM-FA, GIBCO)
o gFstd 222 32 S5 950 mLol Hef ¢hdd] mol
3, NaHCO3E #H7bste] s%7F 75%7F = A g % IN NaOH
¢} IN HCIZ pH7F 7.2 =A 22t & the wgdez f
ato]l 2 mg/L Eo1E RPMI 1640(GIBCO)E $19F 22 Wi
°F pHZF 7.2 HA XAtk Ara-Ce 3|4 A A&
Hank’s balanced salt solution(HBSS, GIBCO)< NaHCOs;
0.35 gm& ¥ A ol9jel= MEM-FASH 4 Woz &

vl gt} Caffeine(1,3,7-trimethylxanthine, Sigma)< HBSSZ
SAA 20 mM HA FEE 2dste] AFEAS e

FAAY A=W 24 sHAE Ue 5 e oed 7E‘U‘r

(Fig. 1).
O AEag 2A
@ F719A4 AEXLELS AAA717] 93 colcemid 2] Tl

S 25 BN AFAY @A
@ BFd AxE =
©® FEAZ H AAGA
1) MIZHHQF SHA|
ujeko]l AME3F working solutione TR o] THEUTH
MEM-FA stock solution®l 20% fetal bovine serum(GIBCO),
2.0% penicillin-streptomycin(GIBCO)Z}  2.0% L-glutamine
(GIBCO)S #3lA1ZtE Supplemented media 5 mLol 3|33
(GIBCO)= g e H7kstal, T-fHx45 A=3te] AxXiE
=317 $138l9 phytohemagglutinin M(GIBCO) 200 uL
/\]—7‘51241_0,] Dz S Tl HeR da =
g RPMI 1640 #iAlol= 9]¢} &
= P%%D}. HiA= CO; F2718 ©l
3le] 48A1ZF Ml%¥3 H Ara-CE 2.0 pg/mLe HFEZ MEM-

ul—isi ol O

oo 1 M

| . Culture

MEMN-FA, RPMI 1640
FBS(20%)
pen-Strep
L-glutamine

48 hours
incubation

PHA
peripheral blood

24 hours
II. Harvest incubation
Colcemic treatment
Hypotonic treatment 6 hours
(KCI, 0.075M) | caffeine |
Fixation

Slide preparation
IIl. Staining : Giemsa staining

V. Microscopy and Photography
V. Karyotyping

Fig. 1. Procedure of chromosome analysis for the study of
chromosome break. MEM-FA : minimum essential medium
without folic acid, FBS :fetal bovine serum, Pen-Strep : Peni-
cillin-streptomycin, PHA : phytohemagglutinin, Ara-C : cytosine
arabinoside.
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A/ 1 In vitrool A 1- 8 -D-arabinofuranosyl-cytosine®] @24 349 Hx

FA AE3-folo] BFdch o85S A COp FL/1NA 244 A A A Aekrsiekn gelshark

AT 2T Ara-CE H7I8HA @3 72413 14 AR5 R4S chi-squaredl 23] E43t9a, FAHA

Sl WAzt W6l BY AERRAL Wed 5 02 felw Aot poosd APE s

MEM-FA 10 mL° A7tstel AEZE AF-FAZC HBSSZ

SIAA e ¥ 20 mL %9 caffeined H7Me H th A n}

Al 37T 6&%71011*1 6A1ZF B BFsksith % 0.05 ug/mL

] colcemid(GIBCO)E H7F8kal mhA[ero.2 10 &<t 37°Cel 1. g ool REE0}

A A A, A% 49l W A 3gel @AARa A 1eE Asisha
2) =&l E 7k AR RAAE F R GAARG) WEE Aol
Coleemid A#l F AETHAE AHEAL F AESE 4 gog MEM-FA WMFANA Ara-CE 20 pg/mLz A7

MEM-FA 10 mL& F7istel APRHAA. of AZFHAD g geo 2 game gas w28 + 9= 200 dele) 2

0.075 M KCl 8 mLE ¥ol F&3] HolsE ¥ COy F=27100A4 ANTE 2AEe] AAHoZ 169719 HAM TN 42679

10t SR, WS F Swkt ] HEER LT quangs wag ¢ 90 10003 252109 GAA5del

AT 01 ml W HATR e ASAE 2T AARR gog MEM-FA #4904 Ara-C flol AL Bzl A
3) MZaBEHA 7} Al AEe $RF 5 e 207 WY RANEE =
Aol A oS ARG vTEs 2ikes T gge aggow 11549 RAAZAN 29771 BEH 100

WS & gE AZIEe 2 mLoh D w7 IS B0l g o500 gaAnge BBF 5 Qo] AraCE A @

FALF L F e} 45 mLE O ks A S AHEE o0 gamsiade] ojm oA BATHP<0.05).

o2 APWE W wop 087 Aol WAF H AR

— 2. Y HHXION WHE MR IO HIE
4) &20|= Rzt Aol whe Aol Byl Slste] e wWFEde UG
A ste] Aol AxEFl nANE 1:39 HEE 4 gk ko] F-53 MEM-FASH f4ate] 2% RPMI 1640

AL Bfode ARFARDL of el Fotol=d] 2308 FRe] Aol g el U 339 Bl BFse] wjd
ofmel s A&sl AzAAT Febel= ) AAAY typsin 2 A P BFY 5 Je 154 W9lY RAAE

] = =
THE =7l 98l 6—24/‘]” T 65T AxRTA AHE EAMSH Xﬁﬂﬂoi 10071 FEAMEE HAMSFY dAA 4L
R < AT ZEAE 100 GAAI9E RlE=E MEM-FA
5) £2l0|l= ¥Mntd gl °“"x+| HE °] 7% 3070, RPMI 1640¢] 4-%-ol= 12702 F<J8tA MEM-
Zehol=g 56 CE vle] 7k2% phosphate buffer(pH 6.8)7F  FA #iA|olA R =7} =9k th(P<0.05, Table 1).
50 e 2o gt BT AWK FRHFR FTI 37
Az AATE Giemsarl ok 01 skl 8ERF AAF o5
DAL s AT §7e 9x9] ®m|IHE [SCN MEM-FA ®jeols Ara-Coll 23 dA4Am<E-e 101t
(International System for Human Cytogenetic Nomenclature, A delsten, 7Hg el defd A= 3u A= 1077
193190 A e FA | whtkch o dAAztdoe]l 9o 100719 wEAET 633MATHFig. 2).
7B AA dold dAA= 19, 20, 21, 22W o2 g glef At

3. Ara-COj| 2Jsf mHE AMAF L FAFF

do

ri'L

A xﬂ

g

2. Mol Mo U RH2O| A
5 P Table 1. Comparison of Chromosome Break Incidence in
o] 7] - o ;(-] o
AAA dol7t oA e 57t T(200 band stage °1  \EVCEA vs. RPMI 1640 Medium
sh Aske 3 A8 43 oJhw, del 47 Be A9
No. of mitotic cell
(1,000 band stage °l’hele A7+ 7\12 FEIHAY 7R No. of chromosome culture media

break P-value

b BRRE) wolmz BE el Asddn. & ) VEMLFA  RPMI

AT 200914 1,000 band stage2] FAANS hAtoz 3}

0 73 89
of TAA SAMe] 2 Aeeta AAe] A B k= %5 10
of i Aol AMA Rz Felach FFACR 1004 2 | I
o A st At AR 23] ole] wdo] 3 1 0 <005
6

Ho=z omu A Total 100 100
]

1 % 5
A7) “H‘E"OHN), Ara-Col 3] dAA%e] LA 10071 MEM-FA : minimum essential medium without folic acid
6 = 49 o] RPMI : Roswell Park Memorial institute
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Fig. 2. G-banded metaphase of the chromosome in the MEM-
FA medium, using caffeine as an enhancer and treated with
Ara-C, revealed 6 breaks(600 band stage, x1,000).

3p14.2

3p14.2 =

EENEERE L e B

Fig. 3. The most common fragile site 3pl4.2 induced by Ara-
C was compared with diagrammatic drawing chromosome ac-
cording to ISCN(1981)(600 band stage, *<1,000).

AATE 7P dAd o] Wol dojd 9= 3pl4.2Z 10070
o] BAAET 49709 ALl ANTKFig. 3). F k-9
+ 1p31.2, 1q21.3, 1q44, 2p24.2, 2q32.12, 3pl4.2, 3q21, 6g25.3,
7q31.2, 9q12, 9q13, 10p13, 10g22.1, 11g21, 11g23.3, 14q24.11,
14q24.3, 16pl1.2, 16q22.1, 16q23.2%1tt.
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