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Table 1. Use of radioactive isotopes in nucleic acid probe preparation

Radio- Decay Half Specific Maximum probes Usage

isotope activity specific activity
of ANTTP (dpm/ug) using
precursor
(Ci/mmol)

2p B—  14.3 days —3000 75X 108 Detects singel copy genes by filter hybridization
only. Too energetic for most in situ techniques.
Intensity screens to enhance image.

1251 electron 60 days 1500 4X 108 As above but also useful for in situ hybridiza-

capture tion. Particularly to chiromosomes, Some signal
scattering however.

g B~ 874 days >600 15X 108 Filter hybridization sensitivity limited probably
to 2~5 copies per cell. Use of fluorographic
enhancement desirable. Excellent for in situ hy-
bridization giving high resolution detections.

*H B— 1243 days -7 2X 107 Not applicable to filter detections even with

fluorographic enhancement. Very high resolu-
tion on in situ hybridization but use of all four
DNA precursors *H labelled in probe is advisa-
ble.

FBS(Fetal Bovine Serum: Gibco)& 10% %A 430)
vjkatit, 4 71mol Coleemid(0.02ug/mD) S A
7}sle] 90E-F-o MEE AHEY 3 AEE JF
83, 0075M KCIA A& 5miF7Hete] & 410y 37
°C koo 1587 T LN (24 g =
1:De2 AEE DAY F J4A T2 gyt
wHoz wEQvh

DNA in situ hybridization

1) 9YAFE [AA Y

RNase(100pg/mD) & FAAFEL o) 50u Gz
7 FEp2E Yol 37 Col 1417t HEF AH 5o
Zg LR D473 70% formamide/2XSSC
4ol A 70°C, 287+ A2 5te) DNAS WAAA —
20°Ce ZF olereE BHAZ o8 ATAZRA
At

2) Nick translation

dATP+dGTP(Amersam kit, No 5500) 5ul, *H-
dCTP(New Egland Nuclear, 54.3Ci/mmol) 5pl, *H-
TTP(New Egland Nuclear, 103.3Ci/mmol) 10ul, DNA
probe(pMF3-SEB1-Nmyc, 5ug) 1pl$} &4

(DNase+DNA polymerase: Amersam kit) SulE 4]
= F A o] 25uE A 33} FFSFE HWrEA 15
°C, 9083t W$AZ) the Aol DNAS (10
mg/ml) 2ul8} 3%} Z R4 17308 A Wol 7 4
F Egz HAAANA AFAZIYh

3) Hybridization £ %

Nick translation® DNA probeE 33 ZH4 112
W& =9 o 10XSSCP(10XSSC, 2M sodium pho-
sphate, pH 7.4) 100ul, o182} DNA-&-<Y 1818} 50
XDenhart-£ %) (Ficol 400, bovine serum albumin, po-
lyvinylpyrrolidone; 212} 200ug/ml) 250u1-8 3 718k
WESY WA &AL hybridization £ 1
plE %ol =343 A3 DNA pg?d 2~5X107 dpm
o]k,

4) Hybridization¥} A3

¥.4] DNA probe hybridization &3 50u18 ¢
AA B Holmdd sl Fet22 Yol 50% for-
mamide/2XSSC &-<f o8 HA i} §4 S}
28 Fo) Qo] 2 WHA|A 41°C, 14412} hybridiza-
tiong A|7]iL 2XSSC SAquldX 7t ZH2E
AASI 41°C2 50% formamide/2XSSC &< 15
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Fig 1. Hybridization of *H-labelled N-myc probe to the chromosome of a neuroblastoma cell line(SK-N-BE)
metaphase, followed by Q-band staining. Silver grains are showed on homogeneously staining regions
(HSRs). 11 arrow indicates a silver grain localized to HSR on 11p15 and M arrow indicates a silver
grain localized to HSR on short arm of marker chromosome.

w74 28] AHeta, 39°Ce 30% formamide/2X
SSC #9o) 158714 238 A H 3 thg A L9
0.1XSSC &olo] 1587 13 A1 3% FHTFE 2
Bt A F®ste] ZHF dges g5 dzAA

5) Autoradiography$} &4

41°C9) Sakura-NR-M2 4193 33} 2755 1.
28 48 ool 223 @ F A F 1L silicagel &
Yo ghdRo] ERS B3 ¢d WHASR 4°C,
7~1497F =& A1A A71HAA 7] o8- Kodak D-19
ool A 20°C, 583 BRAA FFFE AL,
Qe 20°C, 287 AXEto] FHRFE Mo AR
Al Z

6) BE9 FBFAM AR 9 ARKE

H29 ¥FYME quinacrine mustarde} Hoechst
332582 o|F g8ty e, #74-& BH2RFL 4%
v Aoz 100719 719NN E FFeY JH £
A%}9 3, Kodak technical pan film 2415% Q-ban-
dings #93st oA T3 FFE FA
Argste] G Ao 2 FA7) AR EA
e SYAES st

"Fig 2. Hybridization of SH-labeled N-myc

probe to the interphase nucleus of a
neuroblastomi cell line SK-N-BE. It
was impossible to localize nucleus due
to not distinguishing the nuclear mem-
brane and the scatter of radioactive di-
sintegrations.
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ZZ% £4Eed pMF3-SEB1-NmycE DNA
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probeE 39 Amersam kitE ©]-€§ nick transla-
tion¥ H|HALe& &4 A3 DNAY pg@d 2~5X
10'dpmS. 2 table 15}A2] *HlA A& & e 3
W2 AF =N

Hybridization® hybridizationZ o] IH7ld &
Age) FEd o3 41°C, WA A7t AR5

om WAL AL HSo)Hoz AFH AFA
9 AAE 98] BE 9 M FA &=} formamide
FEE BAZLE RRAEEA HAFHA
AAAE 4°C, T~14U7H3e] AP BEL
olF g FANste FEF Q-bandFF FMN A=
FR7] AE 243t 29AE(Fig 13 Fig )&
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Fig 3. The distribution of labeled sites with N-myc probe in 80 SK-N-BE neuroblastoma cell line metaphases.
at the HSRson the short arm of chromosome 11 and marker chromo-

The grain acculmulations noted
some.



- 212—’

HUBARIE F10%E 5257 1901

=ssbA%s §He FAHoE Al #BY
F o] AYPEMo] gojstm =N Fig 3M ¢
4272 N-myeo.2 §4g Beo] EEEE vtz 2
A F AN

AARAEFF SK-N-BEQ Z7|E4A%F 119
AR 9 markerdqA Y FAEY F9jE #H2E
AN YAES18071)F 5470(30.0% )9 7670(42.2
%) 77t YEhg N-mye GHARE FFH0] 3
£ ¢ 4 Uk (Fig 13 Fig 3).

sute] o] oM WALM 9949 scatters

a717t A Aol Hojx BEF HA AH| °f
219 vh(Fig 2).
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In situ hybridization®. 2 Gall®} Pardue(1969)&
ATele] G EeAN SEE 2 REE FHAAE T
7%l o], Henderson(1982) & &g Aute &
copy SRR HHE AA Y2 in situ hybridiza-
tionell ©] &%+ DNA probe2] Zoli= 2~3kbolH
AHgAl o) Folokslu} JThanwar s (1983)2- 0.5kbe] ¢
ras GHARNE-E 244 DNAC A48t JHE &
21X 2! & DNA HAFx o7} tha Dol HAA
49l 4%3< DNAY| A4z ZAiEe AE
=g FANALH I nick translationd (Rigby
5, 1977)°] =4H HEAbse] 53] ¥2 DNA
probe | Zto] o]l EHA

E 7o) o] &% ZatAn = pMF3-SEB1-Nmyce
20kbe] HAA N-mycE #4352 912 HB101
SFA 2o 4A FARATANA S Z3 SR F
DNA probeZ ©]-€7}53}<] nick translationA] # ¥
HAlzg 288 A7 DNA pg? 2~5X107dpm e &
in situ hybridizationo] AF&& 4= ATk

o 2|7} WAL probe?] hybridization?] A g &
EE Eo|3 9 ¥ 59 hybridizationo] A 8.¥ & Al
2ol s ZRASA =] W&ol (Denhardt, 1966)
hybridization&§ 9 & hybridization Z=E F3A
Ile o 83 98E A=Y 53], formamides
hybridization5¢te] AALEE 7HAAF) 1L, dextran
sulfate= £ HAAS ¥ hybridization2 =&
@3 o 2930tk oA DNAE o[
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Eo| ol ojwl R} DNAG ML FFoz
st

B AR A AARMESF SK-N-BEY 111 4
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HAENA 807 FANGMAEY AN EYAENA
300% 9 42298 7t AAFHoenE BFE L&
A& N-mycol SEHo] 3le 708 ARHAU
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FH5H gl AE #EH Adde veF 2ok

3HZ #4]% DNA probed] uPAl% gt DNA
ugF 2~5%107dpmeo] {tt.
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32 N-myce] HAE 2R 4 Ak
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= Abstract=

Method for DNA in situ Hybridization by Autoradiography

Sung Ik Chang, MD; In Jang Choi, PhD; Ihn Hwan Lee, MD;
Dae Kwang Kim, MD; Chang Heon Yang, MD; Yong Wook Jeong, MD

Department of Anatomy, Keimyung University
School of Medicine, Taegu, Korea

To find out the optimal condition for DNA in situ hybridzation using isotopically labeled DNA probe with
the general goal of understanding how localization and organization of N-myc oncogene sequences within
the SK-N-BE cell line, present investigation was carried out by *H-labeled pMF3-SEB1-Nmyc probe in situ
hybridization.

The results were as follows;

Specific activities of 2~5X10" dpm/ug of DNA were gained after separation of the *H labeled DNA by
spindialysis using sepharose CL-6B.

The chromosomes and interphase nuclei were hybridization with the labeled probe for 14hr at 41°C in
a hybridization mixture solution: 50% formamide, 2XSSCP(2XSSC, 0.04M NaP04, pH7.0), 10% dextran
sulfate, 100ug/ml of sonicated salmon sperm DNA and 0.2mg/ml each of bovine serum albumin,Ficoll, and
polyvinylphyrrolidone,

Autoradiography was performed by using half-strength Sakura NR-M2 emulsion for 7-14 days at 4°C.

Silver grains were simultaneously detected on Q-banded chromosomes in the same metaphase.

Amplifications of N-myc oncogene were conformed on homogeneous staining regions of chromosome 11
and marker chromosome by statistical analysis.

It was impossible with this technique to localize N-myc oncogene within the interphase nucleus of SK-N-
BE cell line.

Key Words : DNA in situ hybridization, Gene cloning, Neuroblastoma cell line SK-N-BE, Nick translation,

N-myc oncogene



