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Separation of large DNA molecules by pulsed field gel electrophoresis
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Abstract . Gel electrophoresis has proven to be one of the most useful of DNA separation and purifica-

tion. The new technique of pulsed field gel electrophoresis (PFGE) is high resolution separation of large

size DNA moleculs. Conventional continuous gel electrophresis can not be separation of large DNA frag-

ments (20 ~50 k base). Field inversion gel electrophoresis (FIGE) is very useful for large DNA mole-

cules. We have found that a pulse ratio ; 2 :

1, time : 24hrs., volts ; 108/ start : 0. 45sec, end :

Lsec, is most effectively resolves DNA fragment in the 6~50k base.
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DNA preparation © A DNA, generously provided by
RA. Schneider was prepared from bacteriophage A by
modification of large scale preparation technique de-
scribed by T Maniatis etc.

Plating the phage and making a plate lysate

{

To remove bacterial debris, centrifuge at 8, 000 rpm

(7700g) for 10 min at 4C

|

Transfer the supernatant to a clean tube and add 50 ¢

of 100 22/ mé

RNase+DNase. Mix and incubate at 37°C for 30 minutes
!

Add 5mé of 20% polyethlene glycol, 2M NaCl in SM
buffer*. Mix and store on ice for at least 1 hour to pre-
cipitate the phage
}

Centrifuge at 10,000rpm (12, 000g)at 4C for 20 min.
Resuspend the pellet in 0. 5m¢ of SM buffer
i
Add 5m¢ of 10% SDS and 5¢¢ of 0.5M EDTA.
Incubate at 68 for 15 min.
|
Treated of SS-phenol
l
Alcohol precipitate
)

Dry the pellet in vaccum
|
Resuspend the pellet in TE buffer, store DNA at -20C
* SM buffer(per liter) :

5. 8g of NaCl
2.0g of MaS0,7H,0

50mé of IM Tris-HCI(pH 7.5)
5mé of 2% gelatin
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Fig 1. Separation of DNA fragments(9.4~48.5kb) using
conventional electrophoretic conditions (time ; 4hrs,
6.5 volts/cm).

Hind TIL

Eco RI
Smal

<
g 2 8
< o

Fig 2. Separation of DNA fragments(6.6~48.5kb) using
optimal pulsed field gel electrophoresis conditions{ Pu-
Ise ratio ; 2 1, start ; 045 sec, end ; lsec, time ;
24hrs and volts ; 10 volts/cm).
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Fig 3. Separation of DNA fragments(over 48.5kb) using
Pulsed field gel electrophoresis conditions (Pulse rati-
032 .1, start ; 045 sec, end ; 3sec, time : 24hrs
and volts ; 10 volts/cm).



Table 1. Separation distance from 484 K base of 1 DNA to each size of cutted A DNA by restriction enzyme

Electrophoresis

Size of A DNA band

condition 33. 4KV 24.5Kb 21.2Kb 15Kb 9. 4Kb 6.6Kb
I* - 0.2% 0.2 0.5 0.85 1.3
IT *=* 1.0 2.0 2.2 2.5 3.2 3.7
I *** 1.5 0.75 0.85 1.05 1.55 2.2
* ! Conventional electrophoresis{Fig 1) 1) : K base
** : FIGE(Fig 2) 2) cm

*** : FIGE(Fig 3)
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