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Table 1. Component of Master-mix for Capillary-PCR

10x Stock sol.

Component N Final conc.
Conc.” Volume(ul)
PCR buffer - 1 —
Tris —HCY' 500mM - 50mM
BSA 2.5mg /ml - 250ug /ml
MgCl, 30mM - 3mM
dNTP 2mM ea 1 0.2M ea
Primer S5uMea 2 0.5Mea
Enzyme sol. 1 -
Tris-HCL' 10mM - -
BSA 2.5mg /ml - 250ug /ml
Taq. polymerase 0.5U/ul — 0.5u/ 10ul
H,0 - 5 —
Total - 9 -

1. pH 8.3 at 25C
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Fig. 1. Effect of bovine serum albumin on capillary —PCR for detection of M. tuberculosis H37Rv DNA.
DNA amplification was performed by standard condition as described in Materials and
Methods except for no bovine serum albumin added in 10 xPCR buffer and enzyme diluent.
Lane 1 : water control. Lane 2—6 : 0.5, 5, 50, 500 and 5,000fg of template DNA. Lane 7 : repeats
of a 100bp DNA fragments as a molecular size marker.
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MgCl, Conc. (mM)

repeats of
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Fig. 2. Effect of MgCl, on capillary —PCR for detection of M. ruberculosis H37Rv DNA. DNA amplifi-
cation was performed by standard condition with 50fg of template DNA as described in
Materials and Methods except for MgCl, concentration varied from 1 —4mM. Lane 1—4; 1, 2, 3,
and 4mM of MgCl,. Lane 5 ; repeats of a 100bp DNA fragments as a molecular size marker.

Annealing Temp(C) 40

425

47.5

repeat of
a 100bp DNA

Fig. 3. Effect of annealing temperature on capillary —PCR for detection of M. tuberculosis H37Rv DNA.
DNA amplification was performed by standard condition with 50fg of template DNA as de-
scribed in Material and Methods except for annealing temperature varied from 40~607C. Lane
1—4 40, 42,5, 45, and 47.5C of annealing temperature. Lane 5 repeats of a 100bp DNA
fragments as a molecular size marker.
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Elongation time at 72°C(sec)
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Fig. 4. Effect of elongation time on capillary —PCR for detection of M. tuberculosis H37Rv DNA. DNA
amplification was performed by standard condition with 50fg of template DNA as described in
Materials and Methods except for elongation and post —elongation time varied from 5—20 sec.
Lane 1—4:5, 10, 15 and 20 sec of elongation and post —elongation time. Lane 5 ; repeats of a
100bp DNA fragments as a molecular size marker.

PCR cycle(Number) 10

20

30

40

repeat of
a 100bp DNA

Fig. 5. Effect of PCR cycles on capillary —~PCR for detection of M. tuberculosis H37Rv DNA. DNA am-
plification was performed by standard condition with 50fg of template DNA as described in
Materials and Methods except for number of cycles varied from 10 —40sec. Lane 1—4; 10, 20, 30
and 40 cycles of PCR. Lane 5 : repeats of a 100bp DNA fragments as a molecular size marker.
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Combined effect of Annealing
Temp(C) and MgCl,(mM)

45

repeat of a 100bp DNA

55

Fig. 6. Combined effect of MgCl, concentration and annealing temperature on capillary —PCR for de-
tection of M. tuberculosis H37Rv DNA. DNA amplification was performed by standard con-
dition with 50fg of template DNA as described in Materials and Methods except for MgCl,
concentration varied from 3~4mM at two different annealing temperature(45C and 55T).
Lanel —3; 3, 3.5 and 4mM of MgCl, concentration at the annealing temperature of 45°C. Lane 4
: repeats of a 100bp DNA fragments as a molecular size marker. Lane 5—7 ; MgCl, concen-
tration 3, 3.5, and 4mM at the annealing temperature of 55C.

DNAC(fg)
Sensitivity of Capillary—PCR g
at Optimal Condition 500
Annealing MgCl,
50
Temp(C) (mM)
55 35 5
0.5
0.25
repeats of a 100bp DNA
0.0
500
50
45 3.0

5
0.5

Fig. 7. Sensitivity of capillary —PCR at optimal condition for detection of M. tuberculosis H37Rv
strain. DNA amplifications were performed by 2 different optimal conditions ;: Condition(a),
annealing temperature —45C, MgCl, concentration —3.5mM. ; Condition(b), annealing tempera-
ture—557C, MgCl, concentration—3.5mM. Lane 1 : water control of condition(a). Lane 2—6:
500, 50, 5, 0.5 and 0.25 fg of template DNA of condition(a). Lane 7 ; repeats of a 100bp DNA
fragment as a molecular size marker. Lane 9—13 : 500, 50, 5, 0.5 and 0.25 fg of template DNA of
condition(b). Lane 8 : water control of condition(b).
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Optimization of Capillary —Polymerase Chain Reaction

for Detection of M. tuberculosis

Hyo Jin Chun, MD; Hean Chan Park, MD;
Jae Ryong Kim, MD; Dong Seok Jeon, MD

Department of Clinical Pathology, Keimyung U niversity
School of Medicine, Taegu, Korea

For detection of M. tuberculrbsis using hot-air capillary-thermocycler, FTC —2000 [Daehan Medical
System Co, Korea], We amplified 188 base pair 1S986 fragment from chromosomal DNA of M. tubercu-
losis H37Rv strain by two-step nested method, and the concentrations of each component of polymerase
chain reaction(PCR) mixture and the temperatures and times of each PCR stage were indivisually
optimized.

When compared to conventional heating-block method, only one tenth of reaction volume and time
were required, i. e. 10ul and 10 —30 minute, respectively. Final concentrations of each component at op-
timal condition were 0.5uM each primer, 0.2mM each dNTP, 50mM Tris-HCI(pH 8.3), 500ug / ml bovine
serum albumin(BSA), 4mM MgCl, and 0.5—1U Taq polymerase per reaction. Optimal temperatures and
times of each stage were 94°C and 1 sec of predenaturation, 45—55C and 1 sec of annealing, 72°C and
10—20 sec of post-elongation, and optimal cycles of each nested —PCR were 30 —50.

Among various condition of capillary —PCR, BSA, annealing temperature and MgCl, effect most criti-
cally on PCR result. At an annealing temperature of 45 with 3.5mM MgCl, or 55C with 3mM MgCl,,
two-step nested —PCR gave greatest yield and highest sensitivity. At these optimal ~ondition of capil-
lary —PCR, 0.5fg of M. ruberculosis H37Rv DNA(same amount of DNA extracted from a single tubercle
bacillus) was amplified effectively.

Key Words: Capillary, M. tuberculosis, Optimal condition, Polymerase chain reaction



