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Restriction Enzyme Pattern Analysis of Mycobacteria
DNA by Capillary Electrophoresis with Laser
Induced Fluorescence Detection
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Abstract A new method for rapidly detecting restriction enzyme pattern of mycobacterium de-
oxyribonucleic acid DNA by capillary electrophoresis with laser induced fluorescence detec-
tion CE-LIFD was developed. Polymerase chain reaction was used to amplify a 439 bp frag-
ment of 65000 M, heat shock protein gene hsp65 of mycobacterium. After digesting the
amplification products by BstE [ and Hae [l respectively the patterns of enzyme cleavaged
products were detected by both CE-LIFD and agarose gel electrophoresis AGE . The experi-
mental parameters of CE were optimized. The restriction enzyme patterns of mycobacterium
DNA can be detected under the optimum electrophoresis conditions a coated capillary column
with the length of 50 cm and 100 pm i. d. electrophoresis buffer of 45 mmol/L TBE trihydroxy-
methyl aminomethane Tris -boric acid-ethylenediaminetetraacetic acid EDTA  and 11 kV run-
ning voltage. The restriction enzyme patterns for eight species of mycobacteria were studied.
Relative standard deviations of the relative migration times of the DNA segments were less than
3.6% . Compared with AGE CE is more outstanding in resolution and detection time and it can
be applied as a more effective means for DNA restriction enzyme pattern analysis.
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agarose gel electrophoresis AGE Taq DNA dNTPs de-
oxyribonucleoside 5’-triphosphates pUCI9DNA/
capillary electrophoresis CE Msp1 Hpall Marker 23
nL Sigma
1.2
LIFD : 1.2.1 DNA PCR
DNA 1~2
1.5 mL DNA
? PCR DNA 2 pL 10 x
hsp65 5 uL dNTPs 4 pL pl p2 1 pL
65 000 35.5 pL Taq 3 U0/ul 1.5 pL
1300 bp Telenti ° 50 pL PCR 94 C 5 min
398 836 94 C 1 min 58 C 1 min 72 C 1
AGE min 35 72 C 5 min
DNA 1.2.2
! PCR BstE I
AGE Haell PCR 20 pL
hsp65 23 wL 10 x 5 pL
439 bp 10 U/l 2 pL 50 pL
BstETl  Hae I CE 37C 1h
AGE 1.2.3 -
CE-LIFD
0.1%
1 DNA
0.5%
1.1 TBE 45 mmol/L -45
- mmol/L -10 mmol/L pH 8.5
543.5 nm JDS Uniphase pUCI9DNA/Msp 1 Hpa I Marker 23
Windows PCR BstE Il Haell
10 pL 2 pmol/L kiton red Sig-
’ ma lul 10kVxI5s 11
0.01 mol/L H,PO, UNO kv DNA
PCR Biometre DNA 0.01 mol/L H,PO, 5
min
Mycobacterium phlei M. phlei 1.2.4
CMCC B 93318 M. xenopi CMCC PCR BstE 1l Hae
B 93316 M. fortuitum CMCC I 10 pL 6 x 2 pL
B 93323 M. flavescens CMCC 2%
B 93322 M. diernhoferi CM- 8 ~10 V/cm 70 min
CC B 93320 M. tuberculosis
CMCC B 93020 M. bovis CMCC
B 93006 2
M. chelonet subsp. 2.1 DNA
abscessus DNA
BstEll  Haell PCR PCR
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TBE DNA
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DNA PCR
8 ~15 kV pUCI19DNA/Msp
I Hpall Marker23 11 DNA
Marker DNA
331 404
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11 kV
-1000 V DNA
PCR
DNA
10 kV 15 s
100 pm 50 cm

45 mmol/L TBE
11 kV  pUCI9DNA/
Msp 1 Hpall Marker23 11 DNA
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L
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1 pUCI9DNA/Msp 1 Hpall Marker 23

Fig.1 Capillary electropherogram of pUC19DNA/
Msp 1 Hpall Marker 23
1-9. 34 67 110/111 147 190 242 331 404 489/501
bp 10. internal standard.
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2 DNA PCR
Fig.2 Capillary electropherogram of the PCR product
of M. chelonei subsp. abscessus
1. 76 bp 2. 439 bp 3. internal standard.
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Fig.5 Capillary electropherogram of M. chelonei subsp.
abscessus DNA cleavaged product by BstE II 9 ~11 pUClQDNA/MSp I Hpa I
1. 50 bp 2. 190 bp 3. 215 bp 4. internal standard. Marker 23 1 1~9
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9
Fig.9 Agarose gel electropherogram of M. phlei
1. PCR product 439 bp 2.BstEIl product 250 bp 220
bp 3. Haell product 150 bp 80 bp 4. marker.

10
Fig.10 Agarose gel electropherogram of M. chelonei
subsp. abscessus
1. PCR product 439 bp 2. BstE Il product 230 bp 200
bp 3. Haell product 150 bp 65 bp 4. marker.
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Fig.11 Agarose gel electropherogram of M. xenopi
1. PCR product 439 bp 2.BstEIl product 220 bp 120
bp 85 bp 3. Hae Il product 170 bp 110 bp 75 bp
4. marker.
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