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Rapid Extraction of DNA using Ion Exchange Resin for Early Detection of
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Background: The extraction methods of DNA from clinical samples are the major obstacle to
use the PCR(Polymerase Chain Reaction) in routine labortary for early detection of M. tuberculosis.
We tried to improve the extraction method of DNA from sputum for establishment of the PCR in
routine labortary by reducing the possibility of cross contamination and performing it easily and safely.

Methods: We used the InstaGene™ DNA extraction kit(BioRad Co.) using Chelex 100 ion
exchange resin for preparation of DNA. We compared InstaGene method in 100 cases of sputum
from proteinase K method which is known as the most commonly used method for DNA
purification(Experiment 1). And we compared InstaGene method in 98 cases of sputum from
Microwave method developed by a company in Korea(Experiment 2). In experiment 1, 245bps of
1S6110 were amplified and then 188bps were amplified by nested PCR. In experiment 2, 536bps
in primary PCR and 276bps in nested PCR were amplified and analysed by agarose gel
electrophoresis and EtBr staining.

Results: When we chose AFB smear, culture, or AFB smear and culture as a standard test, PCR
had low specificity and positive predictive value in both experiments. The InstaGene method has
higher value in sensitivity and negative predictive value significantly than proteinase K method.
The InstaGene method and the Microwave methods were similar in sensitivity, specificity, positive
predictive value and negative predictive value..

Conclusion: Even though both methods had lower possibility of cross contamination, shorter
time requrirement, simplicity, and economic advantages than Proteinase K method, the InstaGene
method was a little simpler than the Microwave method. Therefore, in terms of usfulness in clinical
application, the Instagene method seems to be the most useful method in DNA extraction for
detection of M. tuberculosis using PCR. The reliability of this method will be clarified by further
studies with enough clinical samples.
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Table 1. Primers Used in PCR of Experiment 1

Target Size Sequence

1S6110 rish sense  5-CGTGAGGGCATCGAGGTGGC-3'
(primary) P antisense  5°-GCGTAGGCGTCGGTGACAAA-3'
186110 58 sense  5-GAACGGCTGATGACCAAACT-3’
(nested) P antisense  5’-ACGTAGGCGAACCCTGCCCA-3’

Table 2. Primers Used in PCR of Experiment 2

Target Size Sequence

ISfSl 10 536bp sense 5'-CTCAAGGAGCCATCAGC-3
(primary) antisense 3-TCATAGGAGCTTCCGACC-3’

1S6110 276bp sen?c 5’-CTACGGTGTTTACGGTGCCC-3’
(nested) antisense  5°-TAGGCGTCGGTGACAAAGGC-3’
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Table 3. Summary of Laboratory and PCR Re-
sults in Experiment 1

Table 4. Summary of Laboratory and PCR
Results in Experiment 2

PCR No.

PCR
TURE
AFB |CUL (microwave) | (InstaGene) |of cases
+ 29
+
- 2
+
+ 1
- 0
+
+ 12
+
- 0
+ 2
- 2
+ 1
+
- 0
+
+ 1
- 0
+ 13
+
- 5
+
- 28

P! .
AFB |CULTURE C.R PCR No
(proteinase) | (InstaGene) | of cases
+ 13
+
- 1
+
+
- 0
+
+ 21
+
- 0
+ 5
- 0
+ 3
+
- 0
+
+ 1
- 0
+ 17
+
- 4
+ 5
- 25

Table 5. Comparison of Results between AFB
Smear and Culture

Culture
+ —
+ 19°(32) 26 (2) 45(34)
AFB - 4(16) 51(48) 55(64)
23(48) 77(50)  100(98)

* experiment 1, ( ) experiment 2

Table 6. PCR Results from DNA Extracted by Proteinase K Method and Insta Gene Method in

Experiment 1

Sensitivit Specificit Positive Predictive | Negative Predictive
4 pecthictty Value Value
Standard
Proteinase Insta- Proteinase Insta- Proteinase Insta- | Proteinase Insta-
K Gene K Gene K Gene K Gene
AFB 77.8% 97.8% 56.4% 52.7% 59.3% 62.9% 75.6% 96.7%
(35/45) (44/45) (31/55) (29/55) (35/59) (44/70) (31/41) (29/30)
Culture 73.9% 95.7% 45.5% 37.7% 28.8% 31.4% 85.4% 96.7%
(17/23) (22/23) (35/77) 29/77) (17/59) (22/70) (35/41) (29/30)
77.6% 98.0% 58.8% 56.9% 64.4% 68.6% 73.2% 96.7%
AFB and culture
(38/49) (48/49) (30/51) (29/51) (38/59) (48/70) (30/41) (29/30)
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Table 7. PCR Results from DNA Extracted by Microwave Method and Insta Gene Method in

Experiment 2

Sensitivit Specificit Positive  Predictive Negative Predictive
Y pecthicity Value Value
standard
- - . Insta-
Microwave Insta Microwave Insta Microwave Insta Microwave nsta
Gene Gene Gene Gene
AFB 89.6% 91.7% 62.0% 66.0% 69.4% 72.1% 86.1% 89.2%
(43/48) (44/48) (31/50) (33/50) (43/62) (44/61) (31/36) (33/37)
culture 94.1% 94.1% 53.1% 453% 51.6% 52.5% 94.4% 94.6%
(32/34) (32/34) (34/64) (29/64) (32/62) (32/61) (34/36) (35/37
88.0% 92.0% 62.5% 68.8% 71.0% 75.4% 83.3% 89.2%
AFB and culture
(44/50) (46/50) (30/48) (33/48) (44/62) (46/61) (30/36) (33/37)
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