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Construction of DNA Painting Probe for Translocation Region
of a Marker Chromosome by Chromosome Microdissection
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Purpose: Chromosome microdissection has been recommended as a technology to overcome the
limited problems of conventional cytogenetic analysis and is a direct approach to isolate DNA
from specific interesting region of chromosome. KUMA-1 cell line has a specific reserved
chromosome abnormality during process from primary cancer culture to continuous cell line
development, der(2)t(2;?)(qter;?). So molecular analysis for translocation region of der(2) may
be helpful to understand pathogenesis of this primary cancer. The aim of this study was to develop
painting probe for the translocation region for molecular study in future about translocation region
of der(2) of KUMA-1 cell line.

Materials and Methods: KUMA-1 cell line was derived from a squamous cell carcinoma of
urinary bladder. The translocation breakpoint region of der(2) appeared in KUMA-1 cell line was
microdissected and dissected chromosome segments were amplified by PCR reaction. Fluorescent
in situ hybridization was conducted on KUMA-1 metaphase cells with the probe generated from
PCR product to confirm the construction of painting probe containing the translocation breakpoint
of der(2).

Results: Painting probe was hybridized to the metaphase chromosome of KUMA-1 cell line and
two fluorescent signals were mapped to the translocation forming chromosomal region of der(2).
Conclusion: It was possible to construct the painting probe for the translocation region of der
(2) by chromosome microdissection.
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JGAaA o] ARA JET Ad FA49 ¥
9o Fasih(1~3). FFNAE 2] 714 o
okst A o] 4ol vty E3, FFolA
el Eoldt JMAe] Axe Axtd HFE
gl st w9 Fo FRE AF8ch4,5).
AN o] 4 H-follAle EAYESGH AV &
ubA o] Big| 7| A3 old Af}E FHAEY A%
S Fstedl ol$ f-85tch6). o3& 71HA band-
ing 7]*g 2] MR JH e FHo| 7hgstRA Tt
459 AEX$AtH A4AY FAHozs
FAE B3], 318 gollA Vel ohekdt g
A ol4g dAHY F v Bt WD),

GAFollA vhehti= vhoket A4 Wl E 7
A3zl 98 ode) 7hA EAAEFAEH 7)ol
ME Qe 2 F 7Rz G4A = AEEH
(chromosome microdissection)S o] 8% 7122 Ba-
tes ()2 Arzrd Aol H-gslo] 24 FHA
DNA library S 7Hubsigdch 4] wjA Ao
2 odo]A Aol MM DNAL Feadsiutg
(polymerase chain reaction, o3} PCReo}2} #helrt
molecular cloning ¥ o8 FZ3F $ glom(9,
10), =3l Z=Zx DNAY= fluorescence in situ hy-
bridization (o]3} FISHo|g} & k] 2] probeE A}
£33 F k1. 53 $4HA AXFHAEAHY
BHog & 4 g GAES A o]4E A
v 3 =)o M Al(marker chromosome)oll Z7 o 2|
A o2 12 g4 DNA AHE FFHeto
ThEo] Al probed A4 F71 AX FGAAl HE
sl EAGAANE YA JAAY A19E ¢
F rh(i2 ~14). volzhA ol2et EAFHAE
Pl G 295 oAAD F FFHlo
gk DNA library 22 ESH Aol f8&3t
A AgE 4 3lrk(15,16).

KUMA-1 A X3E ubge] H3g4a] M EgtollA
SeEl NEFE Z7|aolAE A Tt
Tho) ull=4) (hyperdiploid) ¥4-& HolARt AEF

2 594 A Aui54 (hypotetraploid) 42 A
AEZFo|TH17). o AEZFeNA Uehte $E
AA| 24 [derivative chromosome 2, der(2)t(2;7)(qter;?)]
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HAHNE FAEE A olFo g, o] M|
o] 4 AFEuiF o|Hol o|u] EAld= WLA
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Helg o wggy 2] 3: 132 wigd 3
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£¥ v| M =3 7] (micromanupulator, Narishige, Tyo-
ko, Japan)oll F-2¥t co}-& 1,00004¢] oA4#u] 75t
A FEGAA 249 A BHE v)MHce}
ek 1072 wlAEEA YA =7-g Topoiso-
merase 1€ -3 5 21 £4[40 mM Tris HCl, pH
7.5, 20 mM MgCly, 50 mM NaCl, 200 M 4NTP,
1 unit topoisomerase (Promega, Madison, Wiscon-
sin), 5 pM universal primer (sequence, CCGACTC-
GAGNNNNNNATGTGG)]oll Yol 37°Coll4] 308
Zr A& ¥, 96°Coll A 1027 XH2fslo] topoiso-
merase 19] HA-& A A H

4) DIMIWEHE HAH DNAS &

Topoisomerase 122 X g|% § ul SN 94°C
ol A MAXZI F 4°Cell F4ehrh, 30°C 18, 37°C
3E, 94°C 179 F72 657§ AAsch o
o] ofF7]9) 37°Ce] HxhAldlAl T7 polymerase
(USB, Cleveland, Ohio, sequenase Version 2.0)&
0.2 <& F43dct. o] F 50 u12] PCR EJHE
[SO pM universal primer, 200 uM dNTP, 2 mM
MgCly, 1.25 unit AmpliTaq Gold™ DNA polyme-
rase} $h3sol(Perkin Elimer Applied Biosystems,
Foster, California)]-& ZAlslo] 95°CellA] 1087}
43 AIE AX E 94°C 30&, 56°C 30x,
72°C 3022 F7)& 353 AAJsla, 72°CelA 10
B2 Azt o g n|AdE o YA DNA AH
PCR F&&ct 5% DNAE #1s7] 9
slo] PCR FE-E2] 5 & #&] 1%2] agarose gel
A714E 3kt 124 PCR A4HE2] 7| 4FollA
AslA &st7] A& 14 PCR AHE2] 2 4l
22 e g PCRebo] H7]d52 A

5) FISH E4|XHE 9i8t O|MIWEE PCR &
2| EX|(abelling)

o

ty & 2

2 19 12 PCR & A-E5 #Hs3l 50 19 PCR
e EHEE 1 PCRI} 2L PO T TSR
ohgk dTTPY) E%Ei= 160 xMO.Z 331 EXEA
2} biotin 16-dUTP3= 40 M2 & AH2-3}¢t}. PCR
4e 12 POR W3t Zovk g F71E 203)

AA8giet. PCR AHEL ¢IEE2 HAstod AR
s3I bioting] FA| o3& Blue Gene kit (nont-
adioactive nucleic acid detection system, GIBCO
BRL, Gaithersburg, Maryland) 2 7-&8}¢c}.

6) FISH E4

KUMA-19] A &elo]=§ 70% formamide,
2X SSC folo g 72°CollA 2~587 HAIS %
70%, 90%, 12l1 100%2] 4¢3 &= Zz 58, 3
&, 28l 287 258 F 37 A=AF. 20
£12] hybridization E3¥5(200 ng @A) #}, 50% for-
mamide, 10% dextrane sulfate, 1X SSC, 3 ug cotl
DNA, 5 ug salmon sperm DNA)-Z 75°Col|l 4 8&-7}+
HAAI F 37°CollA] 2X)3} preannealingg A A
st dYA| FEH | hybridization £58 E
T coverglass® e F UFolZ Wiehm
37°Coll A} 164]7F £qF 2X SSCE 3l Azl Qhel|
4] hybridization8 A A}, AlH} A= 50% for-
mamide, 2X SSCE 42°Coll4] 327k 33] AA|sa,
PN9-232o4(0.1 M NaHPO,, 0.1 M NaHPO,, pH
8.0, 0.1% Nonidet P-40)2. & 45°CollA] 15& 18]
3 AZollA 287 A3 ot PMNSHE<| (PN
N, 5% GX|EH, 0.02% sodium azide)ol] FITC-
avidin (2.5 mg/mD-E 400u] 3] A% 100 & =t
o= $loll ¥3 ALolA 2087 YA G ch& PN
fFHog 287 23] MHsl%c}h Biotinylated
anti-avidin (0.5 mg/mDE- 1000] 3 A% 100 &
2087 Hefsta AEE & g o] FITC-avidin
o2 wh3A1F ek 10 p12] DABCOS-H[90% gly-
cerol, 10% PBS, DABCO (Sigma, St. Louis, Mis-
souri, 0.125 gm/ml), pH 8.8]¢}} propidium iodide (3
FEE 02 ugm)E Yol & £33 & coverglass
< 93 10% F FxAHuolHFAUuF o2 ¢
MAE BAD AT Beet
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Fig. 1. A karyotype of KUMA-1 cell line. Arrow indicates the translocation region between a long arm terminal portion
of chromosome 2 and an unidentified chromosome segment which is microdissected under the control of a

micromanupulator.

Fig. 2. Electrophoresis of PCR products from microdissec-
tion on 1% agarose gel. Lane M, size marker; lane
1, 5 u! of the PCR product, a smear is quite faint
ranging from 200~ 800 base pairs; lane 2, 5 z1 of
second PCR product showing a bulk smear ap-
proximately 300~500 base pairs in size.

dMA EE-E Fu]sto] G-bandingd BRI F
(Fig. 1), FEFA4A 2] Az RHE vl AD
st3ict

2) DIMBIEE HMA DNAQ S&

Supercoil®l J4A| F=E o|A|F]7] A to-
poisomerase 12] A83} Taq polymeraseol] £]3t
PCR ZZ%2] 5 &% ¥°|7] 913 T7 polymerase2]
Axel X0 7 painting probeE d7] $1% PCR
% AES A% 7 UUrHEFEg. 2, 3).

3) Painting EAIXIQ| EX|Q} FISH ¥4

A9 M Bell tHE painting probe
£ wHEV] H8 F39 wjAADE 4 4A PCR
A58 biotin 16-dUTPE PCR Hl¥j o2 FEX|8lF
I, FA o8 = nonradioactive nucleic acid detec-
tion] ©. 2 painting €4} z}2] biotin X & ¥NY
4 il A% painting probeE- KUMA-1 A%
F Aol FISHE AAI% A3 f 2344 2
ol Az Hele] oFF FMEA HAFNEE
&% F o] A3 painting probe7} A=)
& s chFig. 4).
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Fig. 3. Ethidium bromide stained gel electrophoresis of 5
1 PCR products resulting from second PCR from
other microdissections. Lane M, size marker; Lane
I ~4, second PCR product.
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U9 Bez AT 27114 FAA W
FAe] Tollsg oz hehtal Mool A
PEEA G 57} FrAsIo] MEFAE
Al54E Vel AEFQAE, KUMA-L ALE
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o] A ZF der(2)t(2;7)(qter;?), del(3)(p21), i(13q), i(15q)
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Fig. 4. FISH finding with painting probe generated from
microdissecting the translocation region of the de-
rivative chromosome 2 of KUMA-1 cell line. Ar-
row indicates fluorescent signals on both chroma-
tids of long arm of the derivative chromosome 2.
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3 J A v]AEe g 9L microclone libraryE
ol &3lH oW gt F-HA FHAJCAE ¢ F
Ark(14). FAEolA E3] Jehe AN AE
(deletion) E-2|ol] t#} microclone library?} 325
W 54 GAFENA Uehe A AL B9
of &t &2l A X% A (physical mapping)& ¥
T 0em(23), FMA AF FHol W micro-
clone library& o] §3led A2 & YA3l= 2
DAE F29E 7 Ael(s) dAA ujAE gy
© 2 uhE library cloned ¢FA|E 2] A6l A U
olvbi= FzF WHIe} AEHH FAE AL
T Qlol 42 Hel AL oldeteu £ M
7t ok

olt] FRFARNEL GAEA EolslA e}
L Azt addto] A7l el A wolel
gk Bk BA S 3lr] A 2 Az
9] 91z shele AfHolch, Mz F99 AH
Zadsly AdzAfAxEe] T2
7168 W g BARESH 7|deg Aol 7t
T3l A ch24,25). AA HAZE Q3 A AL
A3 A2 A FEr AT E
AEth ol GRAA] FlelEtfH At i
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= Aol vig- Fasty o] ATt o]
Qo w3t §3hekl A (fusion protein)S Y
oz gxge] FHoZ ol § shgAe] AH29).
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Aoj| o]u] doji} 2. 2E<Y in vitrooll A v F= T
2l el 719 ore] EAS BEE AR,
o o] ubalzl A ol Hojsl o MA| Aafg o],
uhggtoll A oje} - o] wio]le Hiwo]
QA ofrh aE 2 fEFUAE PAE 719
& ¢ Y 4R A FEFA] A
32 YA Ao g BAYERH AFe
o9 Fa% Zeld.
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@4t ob§ PCR 5ES AAJsle] 44l PCR &
&% probe 2 A8l KUMA-1 AIEF o Aol
FISHE AA13 Ant fEd 4] 249 Az 29
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painting probe7} H|ZA=EN-SS AT + U}
goz o] Ayl A= painting probed o] &
sto] A4 F71 A QA FISHE 4dAde] §=
AAAE PAste mEdE YA 719 E =4
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DNA library & o]-83lo] fxdAA 2o HH
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Z 7| £ hybridizationg AA|E ZHz} der(2)9]
Az Ak Bl F Mo QP ANLE HAES T
UKol FHA v o g der(2)9] A ¥
9ol &t DNA painting probe & |23 = gicl.
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