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IN SITU HYBRIDIZATION OF CHROMOSOMES WITH BIOTINYLATED DNA
AFTER 1G SEDIMENTATION

Summary

A suspension of isolated metaphase chromosomes from a Chinese

hamster x human hybrid cell line was used for sedimentation at

l1g. After 18 hours, 9 fractions, with 50 ml each, were collec-

ted and analysed in a flow sorter. Chromosomes from each frac-

tion were dropped on a slide and fixed in alcohol. By in situ

hybridization of the chromosomes with Dbiotinylated human

genomic DNA, the human chromosomes were identified, applying

the alkaline phosphatase detection system.

The results show:

1.) The morphology of the chromosomes remained preserved after
lg sedimentation and in situ hybridization procedures.

2.) Identification of human chromosomes by in situ hybridi-
zation following 1lg sedimentation is possible.

Materials and Methods

Metaphase chromosomes from the Chinese hamster x human hybrid
cell 1line Aiwbfz were isolated according to a modified
isolation procedure (Stbhr et al. 1982). The cells were arres-
ted in mitosis with 0,17 ug/ml colcemid for 3 - 4 hours. The
mitotic cells were harvested by shake off and pelleted by cen-
trifugation (200 g for 15 min). The pellets were incubated for
10 min at 4 9C, resuspended in a hypotonic solution (10 mM
Tris, 10 mM NaCl, 5 mM MgClz at pH 7,5), and incubated for 20
min at room temperature. The cells were again centrifuged at
200 g for 15 min and resuspended in the isolation buffer. The
chromosome isolation buffer contained 25 mM Tris (with acidic
acid at pH 7,5), 750 mM hexylene glycol, 5 mM CaClz, 5 mM
MgClz and acetic acid (pH 3,2). The chromosomes were isolated
by disrupting the membrane by sonication. Chromosome suspen-
sions obtained from three to five different cultures were
pooled and used for 1lg sedimentation.

Before sedimentation the chromosome suspension was centrifuged
and the chromosome pellet was resuspended in a sucrose buffer
with 2 % citric acid, 5 mM CaClz and 5 mM MgClz2. 107 +to
108 chromosomes were layered in a thin band on a two step
sucrose gradient. The 800 ml sedimentation chamber (Collard et
al. 1980; Brand, Wertheim FRG) was used for +the experiment.
After 18 hours of sedimentation at 4 °C, 50 ml fractions were
collected and centrifuged at 600 g for 4 hours. Each pellet
was resuspended in 500 ul of the hexylene glycol isolation
buffer and stained with a DAPI solution (5 uM 4’,6-Diamidino-
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2-phenylindole 2 HCl) and analysed in a flow sorter (FACS 1V,
Becton Dickinson). The fluorescence light was excited by a
krypton laser at 337 - 356 nm and 200 mW.

To identify +the human chromosomes within the different frac-
tions, in situ hybridization with biotinylated human genomic
DNA was applied: An unstained aliquot of 5 ul of every frac-
tion was dropped on a slide, air dried, washed in IB-buffer
(50 mM KCl1 and 5 mM Hepes buffer at ph 8,0) (Trask et al.
1985) and dehydrated in alcohol.

The chromosomes were denatured (72 °C for 6 min) and hybri-
dized (16 h at 37 °C). The hybridization mix contained 40 %
deionized formamide, 2xSSC, 50 ng biotinylated DNA/slide. To
visualize +the biotin labelled DNA after in situ hybridization,
the BRL (Bethesda Research Laboratories, 7514 Eggenstein, FRG)
detection system with alkaline phosphatase was used. The
slides were incubated for 30 min in a streptavidin solution (2
ug/ml in APi-buffer (0,1 M Tris/HC1l pH 7,5; 0,1 M NaCl, 2 mM
MgClz, 0,056 % (v/v) Triton X-100), washed in APl-buffer
(three times each for 3 min), incubated in a poly (AP) solu-
tion (1 ug biotinylated polymer of alkaline phosphatase/ml
APl1) for 30 min, washed (two times each for 3 min) in APl-
buffer and (three times each for 3 min) in AP3-buffer (0,1 M
Tris/HCl pH 9,5; 0,1 M NaCl, 5 mM MgClz). The resulting
streptavidin-poly (AP) complex with the biotinylated DNA
sequences on the human chromosomes was stained by incubating
the slides for 4 hours in the dark in a dye solution contai-
ning 0,33 mg nitro-blue tetrazolium (NBT)/ml AP3 and 0,17 mg 5-
bromo-4-chloro-3-indolyl phosphate (BCIP)/ml AP3 in a sealed
polypropylene bag. The stock solution of NBT contained 756 mg
NBT/ml dimethylformamide and that of BCIP 50 mg BCIP/ml
dimethylformamide. A dark precipitate developed at the hybri-
dized sequences. The reaction was stopped by rinsing the
slides for 1 min with a solution of 1 % SDS and 50 mM EDTA.

Results

Metaphase chromosomes isolated from the Chinese hamster x human
hybrid cell 1line Aiwbfz were allowed to sediment in a
sucrose gradient for 18 hours at 4 9¢C. 50 ml fractions were
collected and the relative amount of chromosomes in every frac-
tion was determined by analysing in a flow sorter after DAPI
staining (Fig. 1). Aliquots of every fraction were dropped on
slides and fixed in alcohol. An in situ hybridization was
carried out, to visualize the human chromosomes in the dif-
ferent fractions. The flow karyotype of the sample used for 1lg
sedimentation is shown in figure 1 upper 1left (“"original
sample”). This fluorescence intensity distribution was used to
define several regions in the histogram. The content of all
channels within this regions were added, and the relative
number of particles (chromosomes) in these regions was deter-
mined in every fraction. This number was normalized to the
number in the equivalent regions in the flow karyotype before
sedimentation. The enrichment factors thus obtained, are given
in table I. The maximum enrichment (7,19) of particles with a
given fluorescence intensity is found in fraction 8. A distinc-
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tion between human and hamster chromosomes in the flow distri-
butions was not possible, however using in situ hybridization
with biotinylated human genomic DNA, it was possible +to
visualize the human chromosomes within the original sample and
in the different fractions (Fig. 2 and fig. 3). With this
method, human chromosomes were detected in fraction 2 and 3.
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Fig. 1 Flow karyotypes of the Chinese hamster x human hybrid
cell 1line Aiwbfz Dbefore and after 1lg sedimentation in a
sucrose gradient. Abszissa: Channel numbers (Logarithmic DAPI
fluorescence intensity). Ordinate: Relative number of par-
ticles (chromosomes).

Region Channel Original F1 F2 F3 F 4 F5 F 6 F1 F 8 F9
number sample
A 20 - 50 1,00 1,97 1,72 1,03 0,36 .0,55 0,35 0,13 0,12 0,11
B 51 - 80 1,00 1,00 1,17 1,44 1,01 0,99 0,74 0,23 0,15 0,18
[+ 81 - 100 1,00 0,45 0,59 1,18 1,23 1,25 1,10 0,30 0,18 0,23
D 101 - 130 1,00 0,29 0,47 1,10 2,04 1,71 2,18 0,58 0,31 0,38
E 131 - 175 1,00 0,20 0,31 0,92 1,94 1,49 1,83 1,86 0,93 1,04
F 176 - 240 1,00 0,10 0,14 0,53 0,58 1,11 0,90 8,43 7,19 6,53
Table I Enrichment factors of the particles (chromosomes) in

the different fractions (F 1 to F 9) after 1lg sedimentation of

chromosomes isolated from the Chinese hamster x human hybrid
cell line Ai1wbfz.
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Fig., 2 and 3 Chromosomes from the Chinese hamsterxhuman hybrid
cell 1line Aiwbf2z hybridized with biotinylated human genomic
DNA and visualized with the alkaline phosphatase detection sys-
tem. The human chromosomes and the translocated parts of human
chromosomes are darkley stained (arrows).

Figure 2 shows the chromosomes of the original sample before
sedimentation and figure 3, chromosomes of fraction 2, where
Chinese hamster human translocation chromosomes are present
(arrows).
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