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The Effect of Temperature and Cycles on Amplification of DNA by PCR

Kim, Chong-Ho., Shin, Sang-Hee'

Dept. of Clinical Laboratory Science, Wonkwang Health Science College
Dept. of Clinical Pathology, Wonkwang Medical Center*

In order to study the effect of temperature of denaturation, annealing and extension and cycles on
amplification of DNA by PCR method, We isolated the hepatitis B virus DNA from hepatitis B patient blood
and compared the density of DNA amplified by Reference PCR Program (denaturation at 94°C for 30 sec.,
annealing at 60°C for 1 min., extension at 72°C for 1 min., holding at 72°C for 5min., 30 cycles) that is
usually used in laboratory to the density of DNA amplified by PCR program changed only the denaturation
temperature or annealing temperature or extension temperature. We amplified about 341bp of hepatitis B virus
DNA by Reference PCR Program from hepatitis patient blood, but the DNAs denatured at 72°C or 60°C
were not detectable on photoradiography film. The DNA amplified at 37°C of annealing temperature was not
detectable, but the DNA annealed at 72°C was detectable the lower density of DNA than the DNA amplified
by Reference PCR Program. Each DNA amplified by PCR program changed only the extension temperature
to 37C or 60C was almost same density as DNA amplified by Reference PCR Program.

We compared the density of hepatitis B virus DNA amplified by Reference PCR Program for 30 cycles,
20 cycles, 10 cycles, and 5 cycles. The DNA cycled for 20 cycles was not amplified well as cycled for 30
cycles, but the DNA was detectable on the photoradiography film. The DNAs amplified for 10 cycles or 5
cycles were not detectable on photoradiorgaphy film. The concentration of hepatitis B virus DNA amplified
in Reference PCR condition for 30 cycles, 20 cycles, 10 cycles, and 5 cycles were 72ug/m(, 83x107°ug/ml,
27x10°ug/ml, and nondetectable, respectively.
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I341 bp

Fig. 1. PCR products of hepatitis B virus DNA amplipied by
Reference  PCR Program. Non reactive contron without
hepatitis B virus DNA(lane 1), without Primerl and ll(Lane 2),
without dNTPs(lane 3), without Taq. Polymerase(lane 4),
reactive control(lane 5) and marker DNa(lane 6).
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Fig. 3. PCR products of hepatitis B DNA amplipied by PCR
Program. dematired at 94°C, annealed at 72°C and extended at
72C(lane 1), by PCR program denatured at 94C, annealed at
37C and extended at 72C(lane 2), by Reference PCR
program(lane 3) and Marker DNA(lane 4).
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Fig. 5. PCR products of hepatitis B virus DNA amplified
by Reference PCR program for O cycle(lane 1), 5
cycles(lane 2), 10 cycles(lane 3) 20 cycles(lane 4) 30
cycles(lane 5) and marker(lane 6).
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Fig. 2. PCR products of hepatitis virus B DNA amplified by
PCR Program denatured at 60°C, annealed at 60C and
extended at 72°C(lane 1), by PCr program denatured at 72°C,
annealed at 60°C and extended at 72°C(lane 2), by Reference
PCr program(lane 3) and Marker DNa(lane 4).
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Fig. 4. PCR products of hepatitis virus B DNA amplified by
PCR program denatured at 94°C, annealed at 60C and
extended at 60°C(lane 1), by PCR program denatured at 94C,
annealed at 60°C and extended at 37C(lane 2), by Reference
PCR program(lane 3) and Marker DNA(lane 4).
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Table 1. Concentration of DNA amplified by PCR method

(6]

Cycles 10 20 30

Concentration

ug/ml 75x10°

nondetectable  30x10° 72
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