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mle] A2 oo = zAmok Ze}H type 75 cm?’, Falcon
3023y& 00l 4] A= Ak, o] B3tk & o= 500 mio]
RPMI-1640 (Irvine Scientific, Santa Ana, CA), 50 mi®| heat
inactivated fetal calf serum (Irvine Scientific), 0.5 ml¥] 2-
mercaptoethanol (Sigma; 5X 1072 M), 5 mi®] Hepes buffer
(Irvine Scientific; 1 M), 6 mi®] L-glutamine (Whittaker Bio-
products, Walkersville, MD), 7.5 ml2] penicillin-streptomycin &
ol (Whittaker Bioproducts; pen-strep®] Z}Z} 10,000 units/ml,
10,000 meg/ml), 0.6 mie gentamicin sulfate €< (Irvine
Scientific; 50 mg base/ml)°] EgE o] Utk AHANZE 20]7]
s AAg wFAel A Aehs @R FHEELS PBSE 249
AHE I AR (5B, 160X g)dted Bopxlom dehg-x
ake] gt 3:ne2 sEE AU oF 100% ol
2 AHHAT 70% oNehe &l WA @ OE BNt

Al E Primer2} Probe
HIV-19] gag 1551-1665 #91& S 4 Qe primers &
£ SK38%} SK390| AMEERIAL, o]E el 5% N2 &

BARog A% 4+ JE 18719 tail sequence® AEIAIL,

E3] SK389E ©] tail sequence?] 3'Zoll Rsal restriction

enzyme site (GTAC)S U H7Fete] Z+7b TRSK383 T'SK39
olg} WAt

Probe2 o] #9190 EAE AT F Sle SK19°] AHE-H
aL, 2p2 WAks EAEATE ©159 sequencedt BYAAE

Th-3% 2t}

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

SK39 ¢ 5-TTTGGTCCTTGTCTTATGTCCAGAATGC-3'
(gag 1638-1665)

TRSK38 : 5'-ccecaaaccecaaaccecGTAC-SK38-3'

tail sequence)

: 5-gggetitggpetttggge-SK39-3' (AFAEAIE TRSK38
9] tail sequence®} FRAHOZ AP F AT
T'SK392] tail sequence)

SK19 1 5'-ATCCTGGGATTAAATAAAATAGTAAGAATG-

TATAGCCCTAC-3' (gag 1595-1635)

GEARIAIE

T'SK39

SEHf M ZE2| PCRE $/8t £H| % PCR
(1) Tailed Primer AFZA|

70% AL (4°0) BEpg HIV-19] 79E MolvLAVS} 7+
S191E Molt M1 EE (1.0X 1002 PBSE AHsta, Y455t
AEZES FASAL, °ol&S F 5971 100 wt H=%F vt
2& Al FF2] PCR £ A AT

Molt/LAV A ¥E2 PCR €9 I (10 mM Tris-Cl, pH 8.3, 50
mM KCl, 25 mM MgCl,, 05 pM tailed primers, 250 uM
dNTPs, 30 cycle™® 5 units of Taq enzyme); PCR &< II (10
mM Tris-Cl, pH 83, 50 mM KCI, 45 mM MgCl,, 5 «M
tailed primers, 250 puM dNTPs, 30 cycle™d 10 units of Taq
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enzyme); PCR £ I (Taq enzyme"] w2 PCR &< 1o,
Molt A EE-2 PCR £ 110 HEAA ARSI

PCR %H2-& 0.5 mi2] polypropylene microcentrifuge tube<;ol
A 2=88 %9131, DNA thermal cycler (Perkin-Elmer Cetus)’} A}
| A

PCR protocol 94°Coll A 8- 285k E8JA17]aL, 55°CollA
5 = 10 unit®] Taq enzymeS 23 50 @] mineral oitE 3
7PN}, 72°Col A 2% B9t ARFAITIAL aFoll= F 60 cycle
] program (94°CONA 18, 55°CollA] 2%, 72°ColA] 28#)& 2t
EA1Z1t}. 30 cycleo] AL ), 20 we] NS wiAT 5 &
£ 10 unit®] Taq enzymeS Y3 YA 30 cycleS FAZ
t}. 60 cycleo] 9EY F 20 we] AL whATh 30 cyclet
60 cycleZ FEl9] FEtelg Yuieistd HEES A7),
0]5-¢ PBSE 21 AH3FITH AHE HeAS 30 T4 )
< AFs AEE FIA7| AR JAAA olER
B 33 AZAS $A38l] 2% agarose gel H71FES §
Southern blotg =8I},
(2) Biotinylated dUTPE dTTP CHAIOf| AL A|

70% SNERE (@°C)0l] B#E UL1S 99 U3 Mk
PCR &9 1, I A3l PCRES 33t} olw| primer2+
non-tailed primer$) SK38%} SK392 AME-3tth. 40%9] dTTPE
biotin-16-dUTP  (Boehringer Mannheim Biochemicals, Indiana-
polis, IN)Z thAl3te] 100 uM2] biotin-16-dUTPE A}&-gHc}.
PCR WH3-3} 159] Xl 919 T 3gitt.
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Southern transfer, Hybridization 2} Autoradiography

A7N9AE Aol 5 DNAE olv] AFE ZAH(18),
nitrocellulose Z0]oll &AL prehybridization?} hybridization<
s8Coll A} 747} 3 AR, 35RERE Stk Blotd Ag2elA 3
W AlZe] Hew 247} shiY, 2XSSC, 0.1% SDSOlA 1083,
1xSSC, 0.1% SDSOIA] 5383}, 0.1xSSCAlA 187 A= 4
Lo =L} rtE blot2 —70°Co| A Kodak Diagnostic Film
X-OMAT™AR (Kodak, Rochester, NY)Z 3}5-5<F =&°] =i,
2 & wld filmS Konica QX-60A automatic x-ray film pro-
cessor (Konica, Tokyo, Japan)E 53] &4Jo] €t}

g1 3 g

Tailed primer2} F7X[2] PCR 894 ALE3510{ MZo
piEtHfkolo] ISPCRE Uf MZESM| ZFSI= SELUE
o Y& (Fig. 1)

3 AED A1) HIV-1 sequences 7HAAL $l& ASE &
#A e MolvLAV AIE(1DHE HFSE tailed primer® PCR
= st FEAES S ZAIT Tailed primerS ARE-
sto] AEEe] ABuiFNS wbestoA] PCR g wf, ol dui=
30 cycle (lane 29} 3)A= 155 bpe] primary products’} 5%
HAIL, 60 cycleolX = PCR &Y 19 H-$-(lane 7) A EFIOZ
9] o] ARFEFA & high MW secondary products?} 4§42+
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Fig. 1. Effect of tailed primers for the in situ PCR of cell suspension. (Left) Ethanol: glacial acetic acid (3:1)-fixed cells [Molv/LLAV (lanes 2-4 and
7-9) or Molt (lanes 5 and 10); about 1x10° cells/reaction] were amplified in 100 u/ reactions by using PCR buffer solution I (10 mM Tris-Cl, pH
8.3, 50 mM KCl, 2.5 mM MgCl,. 0.5 uM tailed primers, 250 tM dNTPs, 10 units of Taq enzyme; lanes 2 and 7). solution I (10 mM Tris-Cl. pH
8.3. 50 mM KCl, 4.5 mM MgCl,, 5 uM tailed primers, 250 tM dNTPs, 20 units of Taq enzyme: lanes 3. 5, 8 and 10). and solution I1I (solution II
without Taq enzyme; lanes 4 and 9). The reactions were started with 5 units (solution 1) or 10 units (solutionIf) of Tag enzyme for 30 cycles. At 30
cycles (lanes 2-5). 20 ul aliquots of amplified cell suspensions were withdrawn, washed. and lysed for the analysis of amplified products inside the
cells in a 2% agarose gel electrophoresis. Additional 5 or 10 units of Tag enzyme were then added to the tubes for further 30 cycles. After 60 cycles
(lanes 7-10). another 20 ul aliquots were analyzed. (Right) The presence of amplified products was verified by Southern blot of the gel using the
internal probe SK19.
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Fig. 2. Effect of biotinylated nucleotide for the in sine PCR of cell suspension compared to that of tailed i)rirhers. (Left) PCR solution I (10 mM
Tris-Cl. pH 8.3. 50 mM KCI, 2.5 mM MgCl,. 0.5 uM tailed primers. 250 uM dNTPs. 10 units of Taq enzyme in 100 ul reaction: lanes 2, 4, 7 and
9) or solution IT (10 mM Tris-Cl, pH 8.3, 50 mM KCI. 4.5 mM MgCl,. 5 uM tailed primers. 250 uM dNTPs. 20 units of Taq enzyme in 100 ul
reaction: lanes 3. 5. 8 and 10) was used to amplify the low proviral sequences (about 2 copies/cell) of HIV-1 inside the ethanol: glacial acetic acid
(3:1)-fixed U1.1 cells. In reactions using biotinylated dUTPs (lanes 4, 5, 9 and 10). 40% of dTTP was replaced by biotin-16-dUTP. At 30 cycles
(lanes 2-5) and 60 cycles (lanes 7-10). a 20 i from each tube was withdrawn. washed. lysed, and analyzed for the amplification products inside the
cells in a 2% agarose gel electrophoresis. (Right) The presence of amplified products was verified by Southern blot of the gel using the internal
probe SK19.
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At}H(13). PCR &4 112] 73-%-(lane 8) ©1703] W2 F°] primary
products7} A2AFEIRITE o] PCR & 119] 5=4] Mg ©]
&, %59 tailed primer®} B2 %] Taq enzymelFE 13|
30 cycle ©]%0)| primary products®] R tail sequence?+e]
Agto] dold 737t FolEo] AT A A 7513} Taq
enzyme®] A7 7d$-(lane 49} 9)9} HIV-19] HEe] fl= Mot
AZ 2] 73%(lane 58} 100l SE2HE0] fiRiT). 3, PCR
F5 AEZES AHs Z%oﬂ 20 LLH 59 guls #2535
T AZTES AHAANA D& AEddozRE e FEIES
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30 cycleoll A #71e AT B2 k9] primary productsE 4L
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= 2HE= 04% —T— 9;\% Zlolg} dl gt

Biotinylated dUTP2} tailed primerS AIS2 uf MZL{
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HIV-1 proviral sequenceS 7H 102 ¢4l ULl Al ZEHEH]
FAN () ARESI o] el Foldnt WIS MolvLAVS
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ABSTRACTS: Methods of in situ PCR to Retain the Amplification Products Inside the Cells
Jae Yung Lee (Department of Biology, Mokpo National University, Chonnam 534-729,

Korea)

Highly effective polymerase chain reaction (PCR) often brings about false positivity caused by contamination of
the sample with target nucleic acids. To solve this problem, in situ PCR (ISPCR) has been developed and
applied onto various tissue sections and suspension cultures. With combination of PCR and in situ hybridization,
this method amplifies the nucleic acid targets in situ and detect the amplified products inside the cells over the
background of various cell types. In order to amplify the nucleic acid targets inside the cells, permeabilisation of
a sample is required for the entry of amplification reactants into a cell. Treatments of a sample for the purpose
allow not only the entry of reactants into the cell but also the exit of amplification products out of the cell. As a
means to reduce the leakage of the amplification products. two methods were applied to suspension cultures of
HIV-infected Molt/LAV and Ul.1 cells, in which modified. tailed primers produced long linear amplificants
whereas biotinylated dUTP instead of dTTP did bulky products.





