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SK387 SK390] Xzlo|u|E ALRE T, o]59] 5% Az 4
B AFE T U= 199 melMEe tley me] =)
o|HZ wEo], ZkZF TRSK38%) T'SK390]2} Hsle). ©dA]
dz= PpE 4l TAE SK19°] AHEE|YITE ©]E¢] DNA
MA@z 2gRE v 2ok

SK38: 5-ATAATCCACCTATCCCAGTAGGAGAAAT-3' (gag
1551-1578)

SK39: S5-TITTGGTCCTTGTCTTATGTCCAGAATGC-3' (gag
1638-1665)

TRSK38: 3'-ccccaaaccecaaaccccGTAC-SK38-3' (AFAFEAl =
g gelal &3 GTACE Rsal AFAE)

T'SK39: 5-ggggitgggettteggo-SK39-3' (EAELA|= TRSK38
9) mE MG FRA AHS T F UE X D)

SK19: 5-ATCCTGGGATTAAATAAAATAGTAAGAATGTATA
GCCCTAC-3' (gag 1595-1635)

g pCRY] 9% Zelolm) FHAS Y43} 1 o187 A

T P P T
==

l PCR without target DNA:
™ b P T P T

PRIV o s mn _ m— T |

T b T P T P,

Primer Polymers (PP)

Target DNA::

Kor. J. Microbiol

HWEAL PCR A& 49 (¥ 15} 2): () UA & H41glo]
W Zgto|HE ALl 40-50 39 PCRE FHFToTH =
ghojr] Z A7} e AF ZAR

(I1) 40 3o\ A WH=0)7] Zejo|m FHAE Zajo|wE A3}
o] pBHI0S X 4ke 2 1020 3)2] PCRE F3)31] AR
7} PCR AAEES] FAHTE AR o] 8L AAZ A
TES AHE37) A, pBHI0S AHE-3t] Zefolr Zghaj o)
o3 AR} PCR AR ES FAHETHE Lolr A} she Ao]
=3

PCR 272 (A) 53 #Aikglo] PCR 49 1T (10mM Tris-Cl,
pH 83, 50mM KCI, 45mM MgCL), SuM A& Zalojr,
250 uM dNTPs, 10 units®] Taq EAE 4]0) & 50ul ¥ho 2
)31, (B) 40 o)yt 508] Zof pBHI0 (100 YW EX 8
ste] (AZEHFEQ] d0p1e] Zetolw FEA £, PCR 894 I,
250 uM dNTPs, 10 units®] Tag EAE 430] & 50w Mo
10 ©Ju} 20 3)¢] PCRE 57} F=3h&h #HF PCR AAEE (10
ply> Rsa 1 EAE A211 o] opfR2 2 A #4130 o]df
tHZF O E pBHI0S YA PCRE 331t} PCR HH3-& 0.5

L Preparation of Primer Polymers

(inside the tube )

P: Primer

T: Tail sequence

L In situ PCR using PP

L= PP

PPW

———

l In situ PCR (inside the cell)

MW T T == W

Primary product

!

Secondary Product

v
v

High MW PCR Product

.__%___W

Fig. 1. Schematic diagram of Concatemer PCR using primer polymers leading to the synthesis of the high molecular weight PCR product.
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Fig. 2. PCR in solution using primer polymers. (Top) Without any
target sequences, primer polymers were generated in 50 pl reactions at
40 (lane 2) and 50 cycles (lane 3) using PCR buffer II (10 mM Tris-Cl,
pH 8.3, 50 mM KCl, 4.5 mM MgCl,),10 units of Taq enzyme, and 0.5
UM tailed primers. 10 pl aliquots were withdrawn for the analysis in
2% agarose gel electrophoresis. With primer polymers from 40 cycles,
further 10 (lane 5) or 20 cycles (lane 6) were continued upon addition
of 10 wl solution including one million copies of pBH10 target DNA,
10 units of Taq enzyme and PCR buffer II. Final amplificants of 10 ul
aliquots from 10 or 20 cycles were digested with Rsal enzyme,
respectively (lanes 7 and 8). Parallel reactions were performed with
primer polymers from 50 cycles (lanes 10 - 13) as well as control
reactions from 50 cycles without target DNA (lanes 15 - 18). The ruler
on the right side of the gel was used to determine the relative distance
of the bands from the gel slot and verify the targets in the Southern
blot. (Bottom) The presence of the target sequences was verified by
Southern blot of the gel using the internal probe SK19.
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Fig. 3. Primer polymers for in situ PCR. Primer polymers (100 ul)
generated from 40 or 50 cycles of amplification without the addition
of target using PCR buffer 1T (10 mM Tris-Cl, pH 8.3, 50 mM KCl,
4.5 mM MgCl,, 10 units/ 50 pl reaction of Taq enzyme) with 5 uM
tailed primers were used in pre-PCR incubation. Upon the completion
of pre-PCR incubation, solution of primer polymers was removed
from the gasket and another aliquot of primer polymers (100 ul)
without the addition of tailed primers was mixed in 2.5% SK GTG
agarose and applied to Molt/LAV cells on the slide. PCR buffer I
with 5 uM tailed primers was applied to Molt/LAV cells with Tag
(panel C) and PP from 40 cycles (100 uly were also applied to Molt/
LAV cells withont Taq enzyme on a separate slide in a parallel
reaction. Cycler was programmed for these two slides to 20 cycles of
denaturation at 94°C for | min, annealing at 55°C for 2 min, and
extension at 72°C for 1 min. After 20 cycles, the slide containing the
amplified samples with pp from 40 (panel A) and 50 cycles (panel B)
was removed from the cycler. Another slide containing the amplified
products with tailed primers (panel C) and a negative control of pp
from 40 cycles (panel D) without Taq enzyme was also removed for
further treatments. Two slides were treated for the following post-
PCR fixation, ISH, and autoradiography. Cells were counterstained
with Giemsa and photographed with the final magnification of x300.
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ABSTRACT : Development of In situ PCR Method Using Primer Polymers
Jin-Soo Chang' and Jae Yung Lee* ('Mogam Biotechnology Research Institute, Yongin 449-
910, Korea, Department of Biology, Mokpo National University, Chonnam 534-729, Korea)

Reduction in the leakage of the amplified PCR product out of cell is required for effective in siru PCR. For this
purpose, primers with complementary tail sequences at their 5' sides were utilized to synthesize high molecular
weight PCR products, but it is time-consuming and causes deterioration of cellular appearance with many PCR
cycles. Therefore, it is required to optimize the PCR condition with minimal PCR cycles. To achieve the pur-
pose, primer polymers were made without the target DNA in tube from nonspecific amplification with tailed
primers and treated onto the fixed Molt/LAV cells on the glass slide for the 20 cycle-in situ PCR, in which the
appropriate target signals were observed for the possible use of primer polymers in in situ PCR.



