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Fig 1. Temperature-time profile of ISPCR under an agarose overlay.
The profile was obtained using a DNA thermal cycler (Perkin Elmer
Cetus, Norwalk, USA) set to “Step Cycle” mode. Sample (slide)
was placed on the metallic heat block of DNA thermal cycler.
Temperature-time profile of the sample was determined with a
miniature thermocouple (Fluke 52 K/J Thermocouple) probe of which
the end is inserted into 2.5% agarose mixture inside the rubber gasket
and marked on the graph chart by a recorder (Fisher Recordall series
5000). Chart speed was set to 0.25 cm/min for 59 cycles and 2.5 cm/
min for the last cycle. Cycler was programmed to denature at 94°C for
1 min, anneal at 55°C for 2 min, and extend at 72°C for 1 min. Dots on
the graph represent the onsets and endings of each programmed
temperature.
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Fig 2. ISPCR of cells on slides under an agarose overlay. Targets in
Molt/LAV cells were amplified in situ on the slide under the mixture
of PCR-2.5% SK GTG agarose using PCR buffer II (10 mM Tris-Cl,
pH 8.3, 50 mM KCl, 4.5 mM MgCl)) and tailed primers with (panel
A) or without (panel B) 10 units/50 pl reaction of Taq enzyme.
5 units/ 50 pl reaction of Tag enzyme was also used to Molt/LAV cells
(panel D). Uninfected Molt cells were amplified on the same slide as
Molt/LAV cells with PCR buffer II, tailed primers and 10 units/50 i
reaction of Tag enzyme (panel C). Cycler was programmed to 60
cycles of denaturation at 94°C for 1 min, annealing at 55°C for 2 min,
and extension at 72°C for 1 min. ISH was carried out with ¥S-end
labeled probes of J16, J17 and J18 after post-PCR fixation in
4% paraformaldehyde and followed by autoradiography (4 days
exposure). Cells were counterstained with Wright-Giemsa and
photographed with the final magnification of x 300.

2 E23 AYEo| primere] IR HIL oA 3o
Axe] Z3x AdAE 4L ¢ primerE AFSSHE A
vk a8 Ueidlget odatadnh. ol A" 5uMe] ailed
primerE AH8-3} Mol/LAV M ZE2l 10 units/50 ul ¥H-£]
Taq E4E AMS-(Fig. 2, panel A), 5units®] Tag EAE ALE
(panel D), &2 Tag 845 A7 (panel B)3td PCR &4 119}
7 ISPCRS 3ttt A2 5SuM2] primer©l] Taq £4
10 units (panel A), Sunits (pane! D)& AHESF ZA97 Be
signal-& s, 7 HE R & Molt AlEEpanel O)AE
signalo] A9 giich WA Tag A4S AREA] 22 MolLAV
(panel B)OIAIE panel A, DA ETE HYA D of= Hr 9
signaly B¥=H o) olote PCR A XA L 835l 3

fRlETlolmo ] A9 SHEEA Ae 199

Table 1. Considerations of various steps for ISPCR using the
conventional DNA thermal cycler

Washing with PBS. Fixation with ethanol-glacial
acetic acid (3:1) on the slide. Dehydration with
100% ethanol. Storage of sample slide under cold
70% ethanol until use. Denaturation and renatura-
tion in 0.5 M NaOH/1.5M NaCl and 1.0 M Tris-
CI/1.5M NaCl for 20 min respectively.
Dehydration with 70%, 100% ethanol. Dryness at
room temperature.

Preparation of
sample

Addition into the rubber gasket of 5 mM primer,
250 uM dNTP, 10 units/50 ml Taq enzyme, and
PCR buffer I (10 mM Tris-Cl, pH8.3, 50 mM
KCl, 4.5 mM MgCl,). 3 hr incubation at 45°C

Pre-PCR
incubation

With same concentration of primers, dNTP, and
Taq enzyme, PCR buffer II-2.5% agarose mixture
poured into the rubber gasket. PCR protocol: Total
60 cycles of denaturation (94 °C, 1 min, except for
the first cycle with 5 min), annealing (55°C, 2
min), and extension (72°C, 1 min). One ml of
D.W added into the empty space of the heat block.

Main PCR

One hour fixation each in 4% paraformaldehyde
before and after removal of PCR buffer II-agarose
mixture.

Post-PCR
fixation

Hybridization with *S-labeled oligonucleotide
probe. Emulsion treatment of the sample slide
under darkness. Cold storage for 4 days under
darkness. Development, fixation and washing
under darkness. Dryness at room temperature

In situ
Hybridization

Staining with giemsa. Observation with light

Observation microscope under 300X magnification.
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ABSTRACT : In Situ PCR on the Glass Slide Using the Conventional DNA Thermal Cycler
Chung-Kyoon Auh!, Jin-Soo Chang’, and Jae Yung Lee® ('Department of Biological Sci-
ences, SungKyunKwan University, Suwon 440-746, Korea, “Mogam Biotechnology Research
Institute, Yongin 449-910, Korea, Department of Biology, Mokpo National University, Chon-

nam 534-729, Korea)

In order to establish effective in situ PCR on the glass slide using the conventional DNA thermal cycler, several
parameters should be considered. These include full accessibility of PCR reagents into the cells, prevention of
diffusing PCR products out of the cells, loss of PCR reagents by nonspecific adherence onto the glass slide, dry-
ness of PCR reagents by heat, and heat conductivity from the heat block to the glass slide. Especially, to guar-
antee the full accessibility of PCR reagents to sample, relatively higher concentration of PCR reagents
(particularly 4.5 mM of Mg**) was required while 5 to 10 units/50 pl reaction of Tag enzyme was enough as
long as the step of pre-PCR incubation was included. Dryness of sample was prevented by addition of distilled
water into the empty slots in the heat block, thereby providing the reproducible temperature-time profile of PCR.
Observed temperature was lower than the programmed temperature by 3 to 4°C.



