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tinned till we get another Nobel Prize.
C. V. Raman continues to be the only
Indian scientist to have been awarded the
Nobel Prize way back in 1930 for work
done in India, viz. the ‘Raman Effect’.
However, to honour this great discovery,
since 1987, 28 February is being cele-
brated as the National Science Day.

The presentation of research papers af
the Congress needs to be minimised if
not scraped altogether in the week-long
session as there is every conceivable op-
portunity round the year to do this both
in India and abroad.

The annual stock-taking of the Indian
Science Congress will hopefully convince

the taxpayers that their money is being
spent on S & T in a meaningful manner.

N. C. JaIN

Bil 6/6 New Minto Road Apartmenis
New Delhi 110 002, India
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A modified alkaline lysis procedure for isolation of plasmid from

Escherichia coli

IN recent years several methods have
been developed for isolation of plasmids
from E. coli “°. But the widely used
method is the alkaline lysis procedure of
Birnboim and Doly'. This method makes
use of sugar solutions such as glucose
or sucrose in the initial buffer. Under
laboratory conditions, the sugar solutions
are easily contaminated and hence it be-
comes necessary to prepare fresh sterile
solutions each time. To circumvent this
problem, an alterpative method has been
standardized using sodium chloride solu-
tion instead of sugar solutions which can
be stored for prolonged perieds and needs
neither aseptic transfer nor refrigeration
as 1s required for sugar solutions. The
modified procedure was tested on small-
scale and large-scale isolation of plasmids.
DNAs thus obtained were tested for their
digestibility with restriction enzymes and
for their transformation efficiency.

For small scale isolation of plasmids,
the bacterial strain harbouring the plasmid
pUCI8 was streaked on a LB plate con-
taining ampicillin (50 gg/ml) and in-
cubated for about 12 h at 37°C. A single
large, well-isolated colony was transferred
into 10 mi LB medium containing am-
picillin (50 pg/m!) and was grown on a
shuker for about 10h at 37°C at 200
rpm. The flusk was placed on ice for
about 15 min and 1.5 ml of the culture

was centrifuged for 3 min mn a
microcentriluge  al  room  temperature
(30°£3°C). The cell pellets were

surpended by voriexing in 100 ul of eilher
TEN (Tris 50 mM, pll 8.0; EDTA 125
mM, pit 8.0, NuaCl 0 to SO mM) o
TES (Tus SOmM, pHBO; LDTA 12.5
mM, pH 8.0, glucose 0 to 5% or sucrose
K7%). To the suspended cells, 50 ul of

freshly prepared solution II (0.2% SDS
and 0.2 N NaOH) was added and mixed
gently by inverting the tubes a few times.
The tubes were placed on ice. Once the
suspension became viscous indicating cell
lysis (in about 5-10 min), 75 Wl of ice-
cold 3 M potassium acetate {pH 4.8} was
added and mixed gently by inverting the
tubes. The tubes were placed on ice for
15 min and then centtifuged for 10 min
at room temperature. About 175-200 pl
of the supernatant was carefully removed
and the nucleic acids were precipitated
with 2 vol. of distilled, cold ethanol at
~20°C for 60 min. The precipitate was
collected by centrifuging the tubes for
10 min at room temperature. The pellets
were air-dried and dissolved in 50 ul TE
(Tris 10 mM, pH 8.0; EDTA 1 mM pH
8.0). Ten 1o 15 1l of the plasmid prepara-
tion was analysed on a 0.8% agarose gel.
Figure 1 shows the effect of different
concentrations of NaCl, glucose and
sucrose. There were no differences in the
pattern of plasmid bands prepared using
either NaCl or sugar solutions except at
S00 mM NaCl where two extra bands
appeared at the expense of two regular
bands. In the control (i.e.) in the absence
of NaCl or sugar the top chromosomai
DNA band appeared as a smcar. When
the preparations were treated with RNase
and digested with the restriction enzyme
HindIl, the plasmid was completely
digested in all three peeparations viz, NaCl,
glucose and sucrose (data not shown).
For hkirge scale isolation of plasmids,
the plasmid was amphlicd as described
by Maniatis ¢t af.’ and extiacied essen-
Latly as descenbed above for small-scale
solation, The cell peliet from 500 ml
amplihed culture was 1esuspended in 10
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ml TEN (the NaCl concentration was 150
mM} or TEG (the glucose concentration
was 1%), lysed by adding 5 ml seolution
IT and precipitated by adding 7.5 ml cold
3M potassium acetate. All centrifugations
were done at 12,000 g for 10 min at 4°C.
The final pellet was dissolved in 500 ul
TE. The amount of DNA obtained from
glucose and NaCl procedures was quan-
titated after RNase digestion and precipita-
tion. The yields with glucose and NaCl
were 3.45 mg/l culture and 7.41 mg/! cul-
ture, respectively, The 260/280 ratio was
1.95 m both the cases. DNA samples
(obtained after RNase digestion) from both
preparations were digested completely with
Hindlll,

The transformation experiment was done
essentially as reported by Cohen er gl °.
E. coli strain C600 was grown on LB
containing 20 mM MgSQO, 10 an Ay, of
0.5. Two hundred pl of CaCl,-treated
cells were transfoimed with 50 ng of plas-
mid DNA. Both preparations showed simi-
tar transformation efficiency (.e¢) 093 X
10° and 1.27 x 10° transformants/pg  of
plasmid DNA prepared using NaCl and
glucose, respectively.

In order (o find out whether the method

is applicable to othgr plasmids, pBR322

was abyo prepared using ditferent ¢one
centrations of NaCl and sugar solutons.
There was no change in the pBR322
profile and the plasvaud was completely
digested icespective ol whether the plas-
mid was piepaied using NaCl oc sogar
solutions {(Jdata not shown) We have also
tested the method with a Lave plasnud
(28 kb)Y Liom Ayrobacieriim lumefacuns,
The modificd procedury i equatly cfti
cient to dolate the hirge plasnud too Jdnd
the plasiuid BNA way readidy digesied
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Figure 1.

Effect of different concentrations of sodium chloride

and sugar solutions on the isolation of pUCI1S. (a) 150 mM
NaCl; (b) 300 mM Nacl; (C) 500 mM NaCl; (d) 1% glucose;
(e) 3% glucose; (F) 5% glucose; {g) 8% sucrose; (h) Control.

with restriction enzymes (data not shown),

The method described here uses re-
agents that are stable at room temperature.
In addition, this method uses lower con-
centration of NaOH and SDS for lysis

than that recommended by Birnboim and
Doly'. Milder conditions of lysis as the
one employed here enable the release of
small molecules including compact su-
percoiled plasmids while trapping larger

molecules such as denatured chromosomal
DNA inside the cell. Moreover, the pre-
cipitation time with 3 M potassium acetate
is also reduced to 15 min as longer
incubations lead to slow leaching of the
chromosomal DNA into the solution. The
method is consistent, reproducible and
gives better yields.
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COMMENTARY

Paradoxes in the evolution of introns and genes

G. Naresh Kumar

The recent discovery of class II type of
seif-splicing introns in bacteria' has pro-
vided addstional information to probe into
the perplexing role of introns in the evolu-
tion of genes~ . The problem begins with
the origin of introns, Introns can be clas-
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sified into five different categories—class
I, class 11, class III, spliceosomal mRNA
introns, and the unique small tRNA in-
trons. Classes I and 11 introns both un-
dergo self-splicing én vitro but require

proteins for eftficient splicing in vivo™ ®,

They differ from each other in their secon-
dary structures and in their mechanisms
of splicing. Class I introns are found in
the genes of organelles, bacteria’® and
in eukaryotic nhuclear genes whereas class
11 introns, until their recent discovery in
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