Rapid Analysis of DNA Restriction Fragments and Polymerase Chain
Reaction® Products by Capillary Gel Elecire shoresis
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Excellent DNA component resolution over a wide dynamic range is easily obtained by capillary gel elecirophoresis using “en-

langled polymer networks”.

* See U.S. Patent # 4683202 to Cetus Corporation

Millipore Corporation Waters Chromalography Division 34 Maple Street

Millord Massachusetts 01757
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Conditions: !
Capillary: Waters™ Accusep™ |
{100pm x 60cm) :
Electrolyte: 100mM Sodium
Phosphate, pH 5.0 with 0.5%
Hydroxypropylmethylcellulose
{4,000 centipoises)

Samples: Top: 1 kb DNA ladder
(Gibeo BRY) af 250 ng/ml

Bottom: PCR Somple filtered
through Millipore Ulirafree® -MC -
{30,000 NMWIL) Membrane

Injection: - 5 kV for 15 sec. !
Run: - 10kv i
Temperature: 22°C
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Objective:

Détails: . -

System:

The objective of this application nole is lo demon-
strate the use of capillary gel electrophoresis for the
analysis of DNA restriclion fragments and Poly-
merase Chain Reaclion [PCR) producis.

The characlerization of double siranded DNA
molecules has Iraditionally been performed using
agarose or polyacrylamide slab gel elecirophoresis.
While this technique remains very popular, it is time-

. consuming, labor intensive, cnd difficult 1o aulo-

male. Furthermore, precise qliantilation of the DNA
species conlained in a samjiie le.g., in quantilalive
PCR analysis) is indirect, requiring post-electrophore-
sis staining, visualizalion and deleclion fechniques.

Capillary elecrophoresis using “entangled polymer
nelworks” overcomes many of the drawbacks
inherent with classical slab gel or other capillary
elecirophoresis techniques. These classical methods
use In-silu, cross- linked polymers that can become
plugged by large DNA fragments {i.e., >10° base
pairs) making repelitive use difficult {1, 2). By
comparison, capillary elecrophoresis using en-
langled polymers is not plagued by column fouling
because a fresh solution of the size-sieving buffer
{i.e., SOmM sodium phosphale, pH 5.0 with 0.5%
hydroxypropylmethylcellulose) is used prior lo each
run. This helps ensure good run-torun migration lime
and area count reproducibility (e.g., relative
slandard deviations <1.5% and 5.0% respeciively
for the analyses (n=6} of a Hae Ill digest of Phi X
DNA). Furthermore, specially coated capillaries are
nol required because separalions are performed at
a pHeﬂ\ol minimizes eleciroosmolic flow. PCR
samples can also be readily analyzed by this
lechnique although sample processing through an
Ultrafree-MC 30,000 NMWL, regenerated cellu-
lose device is highly recommended to both desalt
and remove small reaction mixiure conlaminanis.

The system used consisted of a Waters™ Quanta
4000 Capillary Electiophoresis System with a
negalive power supply and a Millennium™ 2010
ChromatographyManager.
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