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“1. Introduction

11

- BIOTRANS™ mambranes qre rainforced
nylon 66 membranes for use in DNA, RNA
and protein transfers. The physical charae-
teristics of BIOTRANS membranes make
them aspecially useful os a tronsfer
medium. BIOTRANS membranes provide ex-
cellent band resolutlon due to thelr uniform
ond carefully controlled pors rating, The
membranes are inherently hydrophiiiec and

therefore do not requlre preweting prior to -

use. BIOTRANS membranes are alto haat

resistant and solvent-resistant and will not
shrink, erack or tear thus allowing multipie
hybridizatlon cycles to be performed.

1.2 Regular BIOTRANS Membranes
(0.2 & 1.2 um pore sizes)
BIOTRANS is an amphoteric nylon
- membrane with asurface chemistry com-
~ prising 50% amino and 50% corboxyi
%rg#‘%s This ﬂg:fldels a rlwd;ophulc
rane an isoslectric point at pH
- 6.5, BIOTRANS membranes hcvgpc: hlghp
binding capacity for biomolecules in trons-
-« for applications ond offer grecater sen-
r StVity, Improved nuclelc acid retention
.. and superor handing characteristics over
traditional mitroceliuliose.

» 1.3 BIOTRANS(+) Membranes
© (0.45 um pore size)
. BIOTRANS(+) has a pore surface popu-
lated by a high density of quartemary am-
monium %oups which make It strongly
catlonic, The positive surface charge s
maintainad in the range pH 3 to over pH 10
and promotes strong lonic binding of nega-
tively charged proteins and nuclelc aclds,
BIOTRANS(+) membrane s ldedlly sulted to
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new rapid transfer techniques for nuciole
actds which provide excellent levels of sen-
sitivity (e.g. Alkallne Transfer Procedurs). In
addition, the membrane’s Immediate im-
mobillization ¢haracteristics make i sultable
for prolenged transfer procedures without
the risk of nuclelc acid diffusion from the
mambrane.

1.4 Application Table

Procedure g.2um | 1.2um [0.45um
Southern Transfar + + 4
Improved - - WY
Southern Transfer

Akaline Transfer - - +4+
Vacuum Tansfer + - +é+
Northern Transféer + . o
Electre-Transfer tbd . ++4
Nuclele Acld Dot + + e
Blots

Sarum Nuclole - 4 -
Acld Dot Blots

Sf?‘lony & Plague + +h+ .
Replica Plating ) + .
Western Transfer + - i

1.5 Membrane Handling

BIOTRANS membranes are naturgily
hydrophllie and do not require pre=walting
before use, The membranes are machank
cally very strong and resistant 1o tearing or
cracking making removal from the
agarose gel particularty ecsy. BIOTRANS
membranes should be handled using
gloves or forceps to prevent membrans

[
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contamingtion, Elther s¢igsors or a sharp

scaipsl must be used to cut the membrane.

2. Nucleic Acid Transfer
Procedures

2.1 Solutions
211 Depuringtion :0.25M Hydrochionie Acla
Solution
212 High Sait 0.5M Sodium adroxyde
Denaturation  1.6M Sadium Chlordda
Solution
213 Akaline :0.4M Sodium Hygroxyde
Denaturation Hyeirowy
Solution
(usad os
transfer
buffar)
214 Neufrdizing : 0.5M Trs/HCI pH 7.4
Sclution 1.5M Sodium Chloride
21,6 20x83C : 3 Sodiurn Chilorideg
0.3M Soaum Chrate
216 20x : 0.06M Citrle Acig
Electrotranster 0.08M Disodium
Butfer Hydrogan Phosphate
2.1.7 Digestion : 50mM Tris/HCI pH 7.6,
Solution 0.1% (w/v) SDS (Sodium
(Ploque & Dodeacyl Sulfate)
Colony Utts)  50mM Socium Chioride
100 po/mi Proteinase K
2.1.8 Non- :10 mg/mi Salmon Sperm
homologous DNA
DNA Sonicate for 30 minutas
than boll for 30 minutes
Store ot -20°C.,
b

P.4

2.0% (w/V) "Ficair
(400.000MW)
gowvh'm (Wprrol) idine
360.00an»/)

(
2.0% (w/v) Bovine Serum
Albumin

:3.6M Sodium Chiorde
0.2M Sodium Phosphate
butfer pH 2.7

0.02M EDTA

"10% (w/v) 808 In distilled
wgtes

219 100x
Denhordt's

2.1.10 20 x SSPE

2111 10% 8DS

: delonized using a mixed

2.1.12 Formarmide
bed lon éxchonge resin

2.2 Nuclelc Acld Dot Blots

The opplication of nuclelc acid in solution
directly onto a transfer moembrane Is
termed a dot blot, Both BIQTRANS and
BIOTRANS(+) membranes may be used for
dot Blots, It Is recommended that both
DNA and RNA dot blots be fixed on
BIOTRANS membrones by UV Iradiction, ai-
though baking can also be employead.
DNA loaded In alkall containig buffers
should only be fixed by boking and not ex-
posad to UV radiation. with BIOTRANS(+)
membranes. DNA dot blots need mo fixa-
tion providing the DNA has been expesed
to alkall on the memibrone. RNA dot blots
on BIOTRANS(+) membrane should be fixed
alther by baking or UV kadiation.

2.2.1 DNA dotbiots

2.2,1.1 Solubllize the DNA in efther 6 x 33C
by heating to ¢5°C for 10 minutes then chill-
ing In ice or by dissoiving In High Sglt
Denaturing Solution (Solution 2.1.2) for 6
minutes prior to blotting, DNA dissolved in

7
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6 x 88C may be used for dot blots on either
BIOTRANS or BIOTRANS(+); DNA dissoived In
High Sait Denaturing Solution Is recom-
mended for dot biots on BIOTRANS(+)
membrane but can also be used for
reguiar BIOTRANS,

2.2.1.2 Spot the dissolved DNA onto the
appropriate BIOTRANS membrane In g
volume less than or equar 10 1.5 . If neces-
sary the spot can be drled and multiple
plpettings performed untll the deslired
amount of DNA has been appliad.

2.2.1.3 For DNA dissolved in High Salt
Denagturation Solution spotted on elther
BIOTRANS or BIOTRANS(+) membrane,
procead directly to 2,2.1.4,

For DNA dissoived In 6 x 88C and spetted
onto either BIOTRANS or BIOTRANS(+)
membrana, place the membrane on fiter
paper saturated with High Salt Denatura-
tion Solution (Solution 2.1,2) for & minutes,
Remove the membrane and place on fiiter
poper saturated with Neutrallzing Solution
(Solutlon 2.1.4) for 2 minutes: proceed to
step 22.1.4,

2.2.1.4 Place the membrane on fiter
paper saturated with 2 x SSC for Sminutes.

2.2,1.5 For BIOTRANS(+) membrane elther
alr dry {the membrane may be stored over-
night at 4'C) or praceed ditectly with the
wot membrane to Section 2.2.).6.

For BIOTRANS membrane it Is recom-
mended that the DNA be fixed on the
damp or dry memibrane by UV Irradiation,
although in many applications baking will
lead to satlsfactory resuits, For DNA logded
in High Scit Denaturation Solution onto
BIOTRANS. baking will give the best result
(sea Section 2.7 for fixation proceduras),

2.2.1.6 Refer to Hybridization Procedure
(Section 3).

8
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2.2.2 RNA Dot Blots

NO7JE: When working with RNA It is Impor-
tant to keep the equipment ond recgent
solutions free from KNAse and confaming-
tion. Gloves should be worn at all times,

2.2.2.1 8pot the RNA In @ solution of
5 x $3PE and 0.1 mg/mi Saimon sperm DNA
ot @ volume of no more than 1.5 ., If
necessary, the spot ¢an be dried and multi-
ple pipettings performed until the desired
amount of RNA has been applled.

2.2.2.2 Fix the RNA dot biots by baking or
UV inrcdiation (see Saction 2.7 for fixation
procedures).

2.2.2.3 Refer to Hybrdization Procedure
(Section 3).

2.3 Capillary Transter Procedures for
BIOTRANS and BIOTRANS(+) Membranes

2.3.1 Condiltions for electrophoresis

Electrophorese In an appropriate agaress
gel fo separate the DNA fragments. Use o
g?mp{e buffer contalning bromophenol

ue,

2.3.2 Depurination Proceduras

It Is often necessary to regduce the slze of
the DNA fragments in tha gel affer
slectrophoresis to facliitate thelr transfer to
the memibrane.? There are two ap-
proaches to this: the first is to depurinate
the DNA by soaking the gelin 0.25M
Hydrochloric acld (HCI) followed by alkall
traatment: alternativaly, the DNA can be
fragmented In the gel by UV imadiation In
the presence of ethidium bromide. Both
methods can give variable results It not
closaly controlled

Whatever method Is employed, It Is Impor-
fant to perform optimization experments
to determine treatment times and the ef-
fect on subsequent transfer and hybridiza-

9
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tion In the DNA/probe system under inves-
tigation. In this example the acid treatment
is the preferred method.

2.3.3 ransfer Conditions

For conventional Southern Transfer to
BIOTRANS membrane the gel Is neutralized
after denaturation using Neutralizing Solu-
flon 2.1.4 and transferred in 20 x 88C. -~

The Improved Procedure for Transfer to
BIOTRANS(+) membrone omits neutraiiza-
fion after donaturation and the transfer is
performed In 20 x 88C.

The Alkailine Transfer Procedure for
BIOTRANS(+) membrane uses only 0.4M
NaCH as the transfer solution, which results
in denaturation during transfer. The gel I
not neutralized,

234

Place two reservolrs contalning the gp-
prigte transfer soiution (Solution 2.1.6: 20 x
33C for conventional and Improved
Southern Transfer; Sofution 2.1.3: Alkaline
Denaturation Solution for Alkaline Transfer)
side by side and span with ¢ glass piate,

235

Place a sheet of dry filfer paper from one
reservoir. aver tha glass plafe. to the ad-
Jocent reserveoir. Saturate the fiter poper
with the appropriate transfer selution. For
small DNA fragments (< 10kb) proceed to
Section 2.3.7.

2.3.6 For large DNA fragments

After electrophoresis sook the gel In 2 gel
volumes of 0.25M HCI with gentle agitation
until the bromophenol biue marker dye
goes yeliow. Ploce the gel In o further 2 gel
volumes of fresh 0.26M HCI for 10 minutes,

237

I;og Alkgline Transfer procead to Saction

10
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For Improved and conventional Southern
Transfar place the gel In 2 gal volumes of
High $ait Denaturng Solution (Soluticn
2.1.2) until the marksr dye turng back to its
original color.

For Improved Southern Transfer proceed
directly to Section 2.3.8. For conventional
Southern Trarsfer place the g8l in 2 gsl
volumes Neutralzsing Solution (Solution
2.1.4) tor 10 minutes and then proceed to
Sectlon 2.3.8,

23.8

Place the slectrophorssls gel on the
paper/glass support and suround with
stips of waterproof material such os plastic
film to ensure that the transfer solution goes
through the gel and nof around It.

239

Carefully place a plece of the ap-
propriate BIOTRANS membrana on top of
and completely covering the gel surface,
Rell a clean plpette over the membrane to
rermove frappad alr bubles (BIOTRANS
membranes need not be pre-wetted and
wilt wet Instantly on contact with the gel).

2.3.10

Place two sheets of fiter paper pre-
watted [n transfer solution over the
membrane; roll with a clean pipette to
remove trapped air bubbles. Cover with a
7 to 8 cm stack of paper towels, a glass
plate and a 1 kg weaight, Carefully Inspect
that the paper towels to ensure that thay
do not touch the gal.

23.11

Allow the DNA transfer from the gel to the
membrane to proceed fof up to 12 hours
or evernight,

NOTE: Transfer of portially cleaved DNA
fragments may be complete in gs iittle as 2

1
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hours, transfer ¥me Is reduced by ehanging
the paper towels once during transfer,

2.3.12 Remove the membrane from the
gel surace

For conventional Southern and Improved
Transfer do not finse the membrane. The
preferred methed of fixation for conven-
tional Southern Transfer to BIOTRANS Is UV Ir-
radiation, The preferred method of fixation
for Improved Transfer to BIOTRANS(+)
membrane is baking for 15 minutes at 80°C
and then rinsing In 2 x 88C (other methods
of fixation can be employed, see Saction
2.7 for fixation procedures),

For Alkaline Transfer to BIOTRANS(+)
membrane, rinse thae membrane In 2 x 88C
for § minutes and elther procesd directly to
hybridization with the wet membrane or air
dry (the membrone may then be stored
overnight at 4'C),

2.3.13

Refer to Hybridization Pracedure
Saction 3).

2.4 Vacuum Blotting Procedure
24.1

Vacuum blotting systems employ a low
pressure vacuum to transfer nuclelc acids
from the electrophoresls gel to the tramsfer
membrane. Transfer can be complsted in
loss thon one hour with very high transter of-
ficlency. Because of the short transfer time
there ls loss diffusion giving sharper, more
focussed bands. Both BIOTRANS and
BIOTRANS(+) rmembranes may be used in
vacuum blotting: in the following example
BIOTRANS(+) hais been employsd with the
Improved High Salt Transfer procedure.

NQTE: This procedure should be camed
out in conjunction with the manufacturer's

12

instructions for the use of @ given vacuum
blotting cpparatus.
24.2

Electrophorese in an appropriate agaross
gel to separate the DNA fragments. Use g
sampie buffer containing bromophenol
bius.

243

Assemble the vacuum transfer gpparatus
ensuring that the mask Is cut so that the
electrophoresis gel overigps the window by
approximately 5 mm,

244

Cut the BIOTRANS(+) membrane to the
approprigte size, Place the dry sheet of
BIOTRANS(+) 50 that It 5 excctly positioned
on the window of the mask.

2,4.5 Depurination Procedure

Note the comments made on depuring-
tion In Saction 2.3.2,

Acid depurinction may be performed out-
side the vacuum transfer apparatus using
the procedurs outlined In Sactions 2.3.6
and 2.3.7 for the Improved Southern Trans-
fer procedurs with High Sait Denaturgtion
Solutlon. In our hands depurination and
danaturation outside the vacuum transfer
apparatus have %Iven the best sansitivity
with BIOTRANS(+) In the Improved Proce-
dure.

After denaturation In High Salt Solution
(do not neutralize the gel), transfar the gel
directly to the BIOTRANS(+) membrane In
the vacuum transfer appaiatus, Be careful
o accurataly position the gel and avold
trapping alr bubbles between the gel and
tha membrane. Ensure that the mask Is
clamped down then turn on the vacuum
pump to immobllize the gel. Without walt-
Ing for the vacuum to reach working level,
pour Depurination Solution (Solution 2.1,1)

13
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onto the center of the gel. Use sufficient
solution to completely caver the gel and
leave for 4 minutes at a vacuum of 40 em

Remaove all the Depurination Solution by
aspirating with a pipette and tiiting the gp-
paratus to allow any exceéss fluld to flow
from the concave center of the agarose
gel.

Pour High Sait Denaturation Solution (Solu-
tion 2.1.2) onto the centre of the gel using
sufficlent solution to completely cover the
gel and leave for 3 minutes. Remove all the
solutlon as above.

24.4

Do not add neutrallzation solution to the

al. Pour on 20 x 85C transfer buffer (Solu-

ion 2.1.5) to cornpletely cover the gel, En-
sure that during the subsequent transfer
time (40-120 minutes) the gel remains com-
pletely covered with transfer buffer,

24.7

Remove all the transfer buffer as above
and with the vacuum still on, carefully peesl
off the gel while laaving the BIOTRANS(+)
membrane still In place. Turmn off the
vacuum and remove the membrane. Do
not Anse the membrone. The preferred
method of fixing Is by baking for 15 minutes
at 80°C and then rinsing in 2 x 8SC.

2'4'8

Refer to Hybridization Procedure
(Section 3).

2.5 Nerthern Transter Procedures

The following procedures are suitable for
Both BIOTRANS 0.45um and BIOTRANS(+)
0.2um. BIOTRANS(+) I8 reacommended for
rapid tronsfaer techniques such as vacuum
transfer and electrotranster,

14
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NOTE: When working with RNA it Is Impor-
tant to keep the equipment and reagent
solutions free from RNAse contamination.
Gloves should be worn at ail times. It is
recommendead that 1.0% SDS be incor-
porated In Gll soiutions except the 20 x 55C
transfer buffer.

2.5.1 Conditions for electrophoresis

Electrophorese formamide denatured
RNA In an op}:roprlofe formaidehyde
agarese gel.

2.5.2 Transfer Procedures

2.8.2.1 Capliary Transfer of RNA

Place the two resrvolrs containing

20 x 8SC transfer butfer side by side and
span with a glass plate. Plaoce a sheet of
dry filter paper from one reservolr, over the

iass piate, to the adjacent resarvolr,

aturate the filter paper with 20 x $5C. Fol-
Iow Sections 2.3.8 to 2.3.11 for conventional
transfer.

NQOTE: Overnight transfer is recom-
mended for RNA to ensure complete
recovery of higher moleculor welght RNA
fram the gei,

After transfer Is complete, remove the
mombrane from the gel surface, Do not
nnse the membrane. With BIOTRANS tha
prefarred method of fixing the RNA Is by UV
Iradiation (see Section 2.7 tor fixation pro-
codures),

2.52.2 Vacuum Transfer of RNA

Refer to the general notes on the
Vacyum Blotting Procedurs given In Sec-
tlon 2.4.1. Assembie the vacuum cpparatus
as detalled In Sections 2.4.2 and 2.4.3, After
electrophoresls carefully slide the gel from
the glass support piate onto the BIOTRANS
memborane In the vacuum transfer ap-
paratus. Take care to accwrately position
the gel and avoid trapping alr bubbles be-

16
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tween the gel and the membrane, Ensure
that the mask s clamped down and then
turn on the vacuum pump o Immobilize
the gel. Without walting for the vacuum to
recch working leval, pour 20 x 5SC Transfer
Buffer (Soiutlon 2.1.5) onto the center of the
gel. Use sufficient solution to complstely
cover the gel. Stabllize the vacuum ¢t 40
em Hz0. Ensure that durng the subsequent
fransfor time (40-120 minutes), the gel
remains complately coverad with transfer
butfer, :

Remove all the transfer buffer by asplrat-
Ing with a plpette and titing the apparatus
to allow any excess fiuld 10 flow from the
concave canter of the agarose gel, With
the vacuum still on, ecrefully pasl off the
ge! while leaving the BIOTRANS membrane
still In place. Turn off the vacuurm angd
rameve the mambrane. Do not nse the
membrane, For BIOTRANS the preferred
method of fixing the RNA I by UV lradio-
Hion of the damp or dry membrane. For
BIOTRANS(+) membrane the RNA may be
fixed by baking or UV Iradiation (see Sec-
tion 2.7 for fixatlon procedures),

2.5.2.3 Electrotransfer of RNA

NOTE: This procadure should be carrled
out In conjunction with the manufacturer’s
Instructions for the use of a given
electrotransfer opparatus.

Cut the BIOTRANS membrana to the
2xQct size of the gel, Place the gel on two
sheets of filter paper which have been pre-
wetted with 1 x Electrotransfer Butfer
(propared by diluting Solution 2.1.4). Place
the dry BIOTRANS membrane onto the gel
surfoce taking care not to trap any alr bub-
bles. Cover the BIOTRANS membrane with
two shaeis of filter papar pre-wetted with
1 x Electrotransfar Buffer, Ploce the assemb-

16
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ly (fliter paper, s%el. BIOTRANS, fiiter paper)
between two SCOTCH-BRITE pads and
secure between two plastic grids to com-
plete the module.

Fill the electrotransfer apparatus with 1 x
Electrotransfer Buffer and insert the com-
plsted gel membrane module into the ap-
paratus with the BIOTRANS membrane
pesitioned betwsen the gel and the
anods. Where appropriate connect the
heat exchanger t¢ the tap water supply or
cooling source.

Transfer the RNA from the agcorose gel to
the BIOTRANS membrane by applying
constant current for 3 hours (8.g. 1 amp of
QOV), Aftar transfer s complete remove tha
membrane from the module, Do not rnse
the BIOTRANS rmembrane, For BIOTRANS
mambrcne the preferred method of fixing
the RNA Is by UV lradiation of tha damp or
ary membrane, For BIKOTRANS(+)
mermbrane the RNA may be fixed by
baking or UV iradiation (see Section 2.7 for
fixaton procedurss).

2,5.2.4 Refer t¢ the hybidization proce-
dure In Section 3,

2.6 Colony Lifts, Plaque Lifts and Replica
Flating on BIOTRANS Membraneas

It is recommended that 1.2 um BIOTRANS
BE USED for Calony and Plaque Iifts and 0.2
um BIOTRANS for Replica Piating. To avold
contamination, the membranes should be
pretreated In the following way:

Boil the membranes In 1 mM EDTA for &
minutes: thoroughly finse In double distiled
water; Interleaf the membranes with
chromatic filter paper and wrop in
aluminum foll; autogcliave for 20 minutes
and vacuum dry.

17



2.6.1 Colony and Plaque Lifts on BIQTRANS

The petil dish. with eclonles or clearly
visible plaques, should be pracesled in a
+4'C refrigerator for 30 minutes. Using s«
ceptic technique, carefully lay the
BIOTRANS 1.2 um membrane onto the agar
surface. Maks location marks by plercing
the membrane with a red hot needle,

Carefully remove the membrane disc In
single movermnent and place on filter paper
saturated with High Salt Denaturation Solu-
tion (Solution 2.1.2) with the colony or pla-
que side uppermost, Leave for 5 minutes,
then remove the membrane dise and
place brlefly on dry fiiter peper te remove
excess fluid. Neutralize by placing on filter
paper saturated In Neutrglizing Saiution
(Solution 2.1,4) for & minutes. Fixation may
be accompiished by UV iradiation or
baking, (see Section 2.7 for fixation proce-
dures) then rinse In 2 x S8¢,

2.6.2 Replica Plafing on BIOTRANS

Bacterial colonles contatning plosmids
and cosmids can be diractly piated on
BIOTRANS 0.2 um membrane. The
membranes must be pretreated and
cllutoclavad as above to aveid contamina-
tion.

Using acseptic technigue, carefully lay
the BIOTRANS membrane disc onto the sur-
face of the agar in the petrl dish, ensuring
that thare are no alr bubbles trapped be-
tween the membrane and the agor.
Prepare an appropriate diiution of the bac-
terial suspension and directly plate onto
the membrane (use 0.5 ml of suspansion for
82mm discs and 1.2 mi for 132 mm diises),

After @ sultable incubation time at 37°C.
very small colonles (<0.5 mm) shouid be
visible, Remove the membrane disc and
place colony side up on a plece of sterle

18
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fiter paper meunted on a glass plate, Take
a fresh sterle BIOTRANS membrane dise
and position this exactly over the first,
laying It down In @ single movement. Take
care not 1o redlign the fliters after they
have made contact, or the colonies will be
blurred. Cover with ¢ second place of
sterlle fllteroaper and o glass plote, Apply
strong hand pressure on the upper glass
plate, then remove it and the fiiter paper,
Using a red hot neadls, make locction
mexrks by plereing the two membranes
while stuck together,

Carefuly separate the membranes and
place each respective membrane colony
8ido up on a fresh agar petr dish. The
original colonles regrow on the first
membrane disc: this plate Is kept In a
refrigerctor as the master plate,

The colonies on the second membrans
(the replica) usually take sliightiy longer to
grow (4-6 hours), Remove the membrane
from thé agor plate once very small
colonles ¢an clegrly be sean. Denature
and neutrallze the replica membrane using
the method given In Section 2.4.1 above.
Fixatlon may be by UV Iradiation or baking
(see Sectlon 2.7 fot fixation procedures).

NOTE: After fixation, proteins are removed
by digestion for é to 12 hours of 37°C In
Dlgestion Solution (Solution 2.1.7). The yel-
low colored colony spots wil disoppeaqr
during this treatrment. Rinse the membrane
dise in 2 x 88¢C,

2!6!3

Refer to Hybrdization Procedure
(Section 3),

2.7 Fixation Procedures
The two main fixation methods are oven
baking at 80°C and LV Iradiation. These

19
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fixaton procedures are not required when
alkaline transfer proceduras for DNA are
employed with with BIOTRANS(+)
membranes: under these alkaline condl-
tions the negatlively charged DNA forms o
highly stable complax with the positively
charged membrane, Similary, alkaline dot
biots on BIOTRANS(+) do not requlre any fur-
ther fixation.

2.7.1 Baking at 80°'C

This mathod s recommendad for all DNA
transfer techniques, Including dot blots with
BIOTRANS membranes. A vacuum oven s
not requlred - a convantional convection
oven or o laboratory oven with a fan 1o gir-
culate air s parfectly adequate. After trans-
fer, the membrone should be boked ot
B80'C for 16 minutes ond then rinsed In 2 x
SSC before proceeding with hybricization.

2.7.2 UV iradiation

This method of fixation is preferred for all
DNA and RNA transfer techniques to
BIOTRANS membranes. In addition UV ir-
radiation Is also the recommended
method for RNA fixation to BIOTRANS(+)
membrane, particularly when raprobing
(baking at 80'C has also given good
results),

It Is important to determine the optimum
irradiation time and distance for a given
system.

Typical radiation times are between 30
seconds and 5 minutes; a fypical radiation
distance Is 16 cm. After transfer the dry or
damp membrone I8 lrradicted for the op-
timum 1ime/distance (the membrans can
be alr dried prior to iradiction ¢t either
room temperature for 60 minutes or af 80°C
for 16 minutes). If a transilluminator is
employed, the damp or dry membrana is
wrapped In UV transparent Saran Wrap to

20

protact the surface of the membrane
when it is lold face down on the transl-
luminator plate, After irradiation, the
membrane is briefly rinsed In 2 x $8C before
proceeding with the hybridization.

3.0 Hybridizatlon Proceduress4
This section covers prehybridizotion and
hybridization procedures for Southern and
Northern transfers Including dot blots and

colony and plagque transfers,

3.1 Solulions

3.1.1 Stock DNA Solution

Denature nonhomoloegous DNA (10
mg/ml Salmon or Herring sperm DNA In
water) by sonicating for 30 minutes and
then bolling for 30 minutes. Store frozen In
small allqgouts ¢t -20°C.,

3.1.2 Hybrldizatlon Solution: Southerms

Denature an allgout of nonhomoiogous
DNA (Stock Solution 3.1.1) by heating to
100°C for 10 minutes, followed by snap
cooling onice, Add tha Hybridization Solu-
tion untll & final concentration of 100 ug/mi
ls reached, The DNA Hybridization Solufion
is composed of; 5 x Denhordt's Solution
gm,)os X 88C (2.1.5) and 0.1% (w/v) 3D$

NOTE: Denhardt’s Solutlon may not be re-
quired In some systems; for these appllea-
tlons the use of 0.1% SDS soiution hos been
found adequate.

3.1.3 Hybridization Seiution: Northerns

Denature an allquot of nonhemologous
DNA (Stock Solution 3.1.1) by heating to
100°C for 10 minutes followed by snap
cooling onice, Add the RNA Hybridization
Solution until @ final concentration of 100
rg/ml ls reached. Tha RNA Hybridization

2]
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Solution s composed of: 50% delonized for-
mamide (2.1.12), 5 x 8SPE (2.1,10), & x
Denhardt’s (2.1.9), 0.1% (w/v) 808 (2.1.11).

3.1.4 Rinse Solution

2 x SSC,

J.1.8 Wash Buffer

2x88C, 0.1 % SDS.

NOTE: This should be opfimized for a given
probe system: 0.1% SDS ot §0-65°C Is racom-
mended for 100% homelogous probe sys-
toms,

3.1.6 Freparation of the probe

The exact method will depend on the no-
ture of the probe and the axisting
loboratory procedurs; radiolabelled
probesé’ can be denatured by heat alone
{10Q°C for 10 minutes In the presencs of
100 pg/ml nanhomologous DNA and then
snap cooled on Iee) orby alkall denatura-
tion by adding 1/10 volume 1M NaCH to
the prote In the prezance of 100 pug/ml
nonhormogoious DNA and heating at 65°C
for 10 minutes; neutralize the DNA solution
by the addition of 1/10 velurme 1M HCL

NOTE: Biotinylated probes must nof be
subjectad to alkaline dendturation since
this will cleave the blotin from the probe.

3.2 Prehybridization

$eal the membrane in a plastic bog with
2to 4 ml of gppropricte Hybrldization Salu-
tion per 100 ¢m2 of membrane (Working
Solution 3.1.2 for Seutherns and 3.1.3 for
Northems),

322

incubete the bag ot 65°C for Southerns
and 42°C for Northerns for 16 minutes to 1
hour.

3,3 Hybridlzation

P.12

331

Open the bag containing the membrane
¢and remove excess Hybrdization Solution.
Roll & pipatte aver the bag in order to
reamao;e as much of the solutlon as possible.

Add the denaturad labelied probe to an
approprate volume of frash Hybridization
Solutlon (Working Solution 3,1.2 for
Southerns and 3.1.3 for Northerns), To calcu-
Iate this volume use 2 mi per 100 em?2 of
membrane.

333

Add the appropriate Hybridization Soiu-
tion containing the labelled probe to the
maegnbrcne and reseql the bag.

3.4

For Seuthern Transfers immediately Im-
merse the at 45°C tor the duration of
hybrdization (2 hours to overnight).

For Northarn Transfers Immaerse the bag at
42'C for the duration of hybridization (4
hours fo overnight),

3.4 Washing

341

After hybridization, remove the
membrane from the plastic bag; rinse brief-
Iyaln‘ Rzlnse Solution (Working Solution 3.1.4).

Placs the membranea in ¢ fresh plastic
bag.

3.4.3

Acd 250 ml of Wash Buffer at room
tempergture (Working Solution 3.1.5) per
1%04cm2 of membrans.

4.4

Agltate the bag vigorousty (200 rpm) for
20 minutes at room temperature, then dis-
cgr:i ;he buffer,

23
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Repeat steps 3.4.3 and 3.4.4 two times.

3.4.6

The membrane is now ready for
autoradiography (¢r detechion of bloty-
loted probe with an avidin or streptavidin
conjugate).

3.5 Rehybridization

Both BIOTRANS and BIOTRANS(+) are aasl-
ly reprobed. For rehybrdization we recom-
mend UV irradiation as the method to fix
DNA and RNA to BIOTRANS membrane
and RNA to BIOTRANS(+) membrane; DNA
should be fixed 10 BIOTRANS(+) by baking
at 80°C. The preferred stripping method is
bolling in 0.1 % aqueous SDS,

The procedures dgéven below are In-
tanded far rodiciabelied probes, Speoclal
condlitons are required 1or biotinylated
probest which can be succestully
raprobed on nylon membranes, Refer to
specific manufacturer’s protocols for
geprcbing using non-radioactive probe sys-
Sms,

NOTE: it is Impaortant that the membrone is
not cliowed 16 dry before stipping of the
probe.

3.5.1

Pour boliing 0.1 % aqueous SDS solution
onto the mambrane and shcke for a few
minutes. Discard the soluilon and immed-
ately add fresh bollig 0.1 % SDS solutlon.
Allow te cool te 40°C or room tempearature.

NOTE: Certain systems may require maore
rigorous tragtment to remove the prote;
bolling In 0.1 % SDS may be extended for
up 1o 30 minutes.

3.5.2

24

P.13

If In doubt as t6 the successful remaoval of
the probe, autoragiograph the membrane
at this stage.

353

Prehybridize the membranse agaln using
the procedura In 3.2 above before reprob-

lm‘

3.6 Altemnative Stripping A?en#s
A varaty of stripping methods may be
employed a3 an dltermnative 1o bolling 0.1 %
3DS: thase are as follows,
3.6.1 Alkall Stlpping (this must not be
used for RNA fransfers)
A 0.4M NaOH solution ot 45°C is added to
~ the wet merbrane for 30 minutes. The
... membranes are washed ot room tempera-
- furewith 0.1 x 88Cand 0.1 % (w/v) SDS for
wadd minutes followed by 0.2M Trs/HCI pH 7.4
¥ 15 minutes, Check for probe removgl

i and prehybridize as In Sections 3.5.2 ond

3 raspectively,

6.2 Low Molartty Tris (RNA Transfers)

spare the buffer by making up 4 m!

EDTA, 2 mi 50 x Denharct’s and § ml

IV, Tris/HCI pH 7,6 to 1 liter with distiled

ater. This selution Is added 1o the wet

mbrane at 68'C for two hours, The

NRPIanes are washed at room with 0.1 x
and 0.1 % (w/v) SDS for 15 minutes fol-

I By 0.2M Tris/HCI pH 7.4 for 15

s, Check for probe removal and
dize s in sections 3.5.2 and 3.5.3

3}-
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1. 2?85‘5?"&&" thscla E.F’hmi ﬂnb«:ok, i} To Order:
ecular Cloning. A lgborg
manual. Cold Spring Ha?bor Laborafao?’y. Cotalogh __ Pore Blze  Description
NY. 811820 1.20um 82 mm diometer
2. Wahl, G.M, 5tem, M. and Stark, G.R, 810820 0.20 25 discs/box
fsmclant transter Ioi;éoa?e glva fragments , 810200 0.48um
oM agarose gels QzoDen- 1132 1.20 132
Zyloxymethol-paper and rapld hytrddlza- S '}0132 o,mﬁrrnn 25 d“s‘cn;/ggp Srer
#ion by using dextren sultate, Proc, Nati, 810201 0.45um
Acad. 3¢l USA 76 (1979) P.3683-3687, . 811137 1.20 B ma o
. mm diameter
* lgg;% !r(rb%s?grd o?‘gr?? fromo'A' agarose gals S1017 0'20““: 25 discs/ox
10 Ryion membranes. Nucl. Acids Ret. 13 810202 0.45um
(1989) p.7207-7221, g}gg;g L]jggum ggx?z mg;b
4. Goldberg, D.A il $heem/oox
lsoloﬂon%nd partial charactersation of 810203 0.45um
the Drosophila clechol dehyarogenase . 811222 1.20pm 222%222 mm
gena. Pro. Nafl. Acad. Sel. USA 77 (1980) 810222 0.20um & sheets/box
P.5794, | 810204 0.45wn
5. Meinkoth, J. and Wahl, @. | 811305 1.20pm  30x50 ¢m
Hybridization of nuclele acids iImmobized 810308 0.20urm $ shoets/box
on sofd supports. Anal, Blocham, 138 810205 0.45um
'(1984) p.267-284, 811300 120um  D.3x3M
6. Hames, 8,0, and Higgins, 8. J. §10300 0.20um 1 roll/box
Nuclele acid hzbridlzcﬂon. a practical ¢ 810204 0.45um
proach (1985) Edl. IRL Prass Ltd., Oxford, UK,

7. Rigby, P. W. J., Dieckmann, M. Rhodes C.
and Berg, P,
Labeling deoxyribonucielc acld to high
spacific activity In vitro by nick fransiation
with DNA plymerasa 1. J. Mol, Biol. 113 !
(1977) p.237-281. _l

B. Gebayahu, G, Rae, ?. Y., $00Chan, P., !
simms, D.A, and Klavan, L. 1 N

Novel blotylated nucieotick « analogs for
loballing and colometric detaction of

DNA. Nucl, Acials Res, 15(19587) p.4513-
4534, ICN Biomedicals, Ine.
P.O. Box 5023

Costa Mesa, CA 92426

Call Toll Free, Nationwide: (800)854-0530
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