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Preface

With the birth of recombinant DNA technology, the fields of nucleic
acid biochemistry and molecular biology entered an era marked by dra-
matic and innovative changes in methodology, rapid growth, and an al-
tered perception of how living systems could be studied. As additional
possibilities for applying these techniques were realized, it became evi-
. dent that virtually every area of the life sciences would benefit. For the

specialist, this was a very exciting period, but for those who wished to’

solve specific problems without first becoming full-time molecular biolo-
gists, the explosive incresse in knowledge was overwhelming. Clearly,
the new technology had to be harnessed to serve biologists regardless of
scientific background.

This volume represents our contribution. Our aim is to meet the needs
of investigators entering molecular biology from other fields and to orient
students joining this discipline for the first time. We envisaged a self-
contained, concise compendium of state-of-the-art methods that might
also appeal to experienced individuals. To impose order on this complex
body of information, the book progresses from the basic techniques un-
derlying much of recombinant DNA technology to a series of sections,
each addressing a. commonly met problem. Topics include genomic clon-
ing, preparation and characterization of mRNA, cDNA cloning, screening
libraries, and confirming the identity of selected clones. .

The Guide conains reliable methods wrjtten by leaders in the field.
Many articles contrast different approaches for accomplishing the same

“task in order to highlight strengths and weéaknesses in a side-by-side com-
parison. Others present only the method that was deemed superior. To
_ assist the user, we have been assured that recommended vectors and

strains that. are not commercially available wnll be provnded by the au-
thors.

Because molecular clomng requires preclse attention to detail, the
beak is heavily edited in the form of cross referencing, Editors’ Notes,
thé Process Guide, and overviews. Pains have been taken to allow the
" reader to pick and choose among articles without loss of continuity.
Cross-referencing helps to clarify the relationships among articles. So,
too, do the Editors’ Notes. The Process Guide is another integrative
- device in which fundamental processes in molecular biology are indexed
for ready accessibility. Since some methods are used frequently to
achieve not quite identical ends, the reader can locate at a glance those
"that should be.considered before choosing a specific technique. Finally,

xv



xvi PREFACE

the volume contains overviews to five of the major sections to introduce
concepts and strategies and to aid in rapid recognition of relevant matenal
for a particular task.

Within the framework of a one-volume format, choices had to be
made. For example, Drosephila and Saccharomyces, organisms for
which specialized methods are abundant, have been short changed. Sepa-
rate volumes devoted exclusivdy to these sibjects are mqmred for ade-
quate coverage. Mutagenesis has not béen emphasized but is covered
elsewhere in this series. Soine attractive methods were not included be-
cause their utility and reﬂrodneibiﬁty are not firmly established. The
Guide is primarily intended as. am efficient means toward obtammg and
charactenzmg a clone. Within this narrow scope, the contents were cho-
sen based on what would be most important for most investigators most
of the time.

SHELBY L. BERGER
ALAN R. KiMMEL



Process Guide

This listing contains the location

by chapter number of specific methods

for which protocols have been provided. Generally, methods that are
mentioned but not presented in detail, or components of a reaction, are
not listed here. Thus, Filling in, Nick translation, and Primer extension
are in the Process Guide but DNA polymerase I and Kienow fragment

require consultation of the Subject

A

Absorbance, see afso Nucleic acid detec-
tion; Nucleic acid quantitation
of deoxyribonucleoside triphosphates, 6.
4
of double-stranded DNA, 6
of oligonucleotides, 6, 47
of RNA, 6
of single-stranded DNA, 6
Actinomycin D, solution preparation of, 33
Adaptors, use of, 38
Alkaline phosphatase, inhibition of, 16
Annealing of tailed inserts to tailed vec-
tors, 37
" Antibody, see aiso Protein precipitation
for isolation of specific polysomes.
preparation of, 24
primary, preparation of, 50, 51
for screening A expression libraries,
preparation of, S|
for screening plasmid expression li-
braries, preparation of, 50
secondary-alkaline phosphatase conju-
gated, use of, 51
secondary-'*I-labeled, use of, 50
Autoradiography, 7
of dried gels, 56, 74
of gels, 8
of sequencing gels, 56

Bacterial cultures, see a/so Competent
“ bacteria
media, preparation of, 13

-— - . ~

Index.

phenotype, testing for
Hft mutation, 13
host restriction and modification
systems, 12
A lysogens, 13
P2 lysogens, 13
recA mutation, 13
‘suppressor mutations, 13
pure cultures, preparation of,.13
storage of, 13
titering of, 13
" Bentoaite preparation, 2
_ Blots, see Nitrocellulose filters; Nylon
membranes; and type of blot
Blots, dot
-~ hybridization of, with labeled in vitro
transcribed nuclear run on RNA,
2
immobilization of DNA on nitrocellulose
for, 22, 62
immobilization of DNA on nitrocellulose
for, starting with intact cells. 62
immobilization of RNA on nitroceliulose
for, 62
immobilization of RNA oun nitrocellulose
for, starting with intact cells, 62
quantitation of in vitro transcribed nu-
-clear run on RNA by means of, -
2
Blots, hybridization, see Hybridization of
immobilized nucleic acids
Blots, Northern, 61
‘Blots, Southern, 61
for evaluation of long oligonucleotide
. probes, 48
Biots—unblots, 47

Xvii
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CAT assay, 72
¢DNA cloning :
by addition of adaptors, 38
by addition of linkers, 38, 39
directional, 39 .
 of full-length molecules with vocwf
primers, 41
in Agtl0, 40
in Agtll, 40
overview, 32
by sequential addition of different types
of linkers, 39 .
with tailed inserts and vectors, 37
c¢DNA, double stranded, purification of
by G-75 Sephadex column chromatogra-
phy, 39

by Sepharose CL-4B column chromatog~

raphy, 36, 39
cDNA, first strand, 33
as a hybridization probe, 33, 46
synthesis of, with methylmercury hy-
droxide, 33
synthesis of, with oligo(dT),».;5, 33
synthesis of, with random hexamers, 46
synthesis of, with specific primers, 66
synthesis of, with vcclor-pnmers, 33,
41
¢DNA, second strand
synthesis of, with halrpln-looped first
. strand as primer, 34 °
synthesis of, with mRNA fragments as
primers, 35
synthesis of, with vector-primer con-
structed cDNA, 41
cDNA, subtracted, 46
Cell extract(eukaryotic)
preparation of, 71, 72
Cerenkov counting, 6
Chloramphenicol acetyltransfcrase
use of as a reporter gene, see CAT
assay
Chloramphenicol treatment
for amplifying cosmids in bacteria on
plates, 18
for amplifying plasmids in bacteria on

plates, 44 .

. for amplifying plasmids in bactcm in
solution, 13

.Chmmosome walking, 64

cosinid vectors for, 65

~ Colony hybridization, see also Hybridiza-

tion of immobilized nucleic acids;

Libraries. cosmid and plasmid .
master fikers for, preparation of, 18, 44
master plates for, preparation of, 18, 44
processing of replica filters for, 18, 44
purification of positive colonies, 18, 45
replica filters for, preparation of, 18, 44

Colony screening with antibodies, see also

* Antibody; Libraries, ptasmid
master filters for, preparation of, 50
processing of replica filters for, 50

* purification of positive colonies. §0
replica filters for, preparation of, 50
Competent bacteria
preparation of, 13
transformation of, 13
Cytoplasm, isolation of, 21

D

DE-52 chromatography .
for removal of triphosphates, 47
Deoxyribonuclease (DNase), treatment of
to inhibit contammatlng nbonuclease.
21
Dlazobenzyloxymethyl (DBM) paper
immobilization of DNA on, 60
Diazophenylthioether (DPT) paper
immobilization of DNA on, 61
Diethylpyrocarbonate treatment of solu-
tions, 2

- DNA, blunt-ehdmg of

with mung bean nuclease, 35, 74
with T4 polymerase, 10, 35
with S, nuclease, 34, 66
DNA, carrier, preparation of, 46
DNA, concentration (volume reduction)
of
with butanol, §, 8, 74
with a Centricon-30 device, 74
DNA, cosmid, see also DNA, plasmid
isolation of, small scale (miniprep), 18,
65 - -t
DNA, digestion'of, see also DNA probes;
Filling in; Nick trarislation; Phos-
phates, 3'-terminal; Phosphates, 5'-
terminal
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bldnrecuonally with Bal 31, 10
with Bal 31, smgle strand-specific ntlcle-
ase activity of, 57 :
chemically for carrier, 46
by depurination in acid, 61
with DNase I, 10, 73, 74
with DNase I and ethidiudi*bromide to
create nicks, 57
with exonuclease 111, 10, 57
with exonuciease ViI, 66 _
internal single-stranded regions with Bal
31, 57 '
with A exonuclease, 10 )
into large random overlapping fragments -
. with restriction enzymes, 16, 18
with mung bean nuclease, 35, 74
with restriction endonucleases, 11
with S, nuclease, 34, 39, 66
from 3'-termini with exonuclease 111, 10
from 3'-termini with T4 polymerase, 10,
35
from 5'-termini with X exonuclease, 10
to widen nicks to gaps, 57
DNA fractionation, see also DNA, ge-
nomic, purification of; Electrophoresis
of nucleic acids ' '
by hydroxylapatite chromatography to -
separate double- from single-
stranded molecules, 46, 74
in salt gradients, 18
in sucrose gradients, 16, 53
DNA, genomic, preparation of
from human blood, 15, 18
from monolayer cultures of cells, 15, 18
from organs, 15
{rem yeast, 53
DNA, genomic, purification of, see also
DNA fractionation; DNA, A, M13, and
plasmid
in CsCl gradients, 53
removal of RNA, 53, 74
DNA, A
arms, preparation of, by enzymauc
_digestion, 17
arms, purification of, in sucrose gradi-
ents, 17 ’
isolation of, 13
purification of .
from Agtl0, 40
from Agtll, 40

DNA, M13 )
extraction of replicative form (RF), 13

plus (+) strand, preparation of, 13
preparation of, large scale, 13

DNA, plasmid :
isolation of from Escherichia coli, small

scale (minipreps), 13, 38, 65
isolation of from Escherichia coli, large
scale, 13
isolation of from yeast, small scale, 53

-purification of

" by column chromatography, 13
by CsCl-ethidium bromide equilibrium
gradient centrifugation, 13
double cut, from excised small frag-
ment, 39

DNA probes, preparation of, see also

DNA sequencing, enzymatic methods
{or; Filling in; Nick translation; Phos-
phates, 5'-terminal
asymmetric labeling of, 66, 74
cDNA, 33, 46
oligolabeling of (priming \vnh random
hexamers), 10
oligonucleotides, 47, 48,49
oligonucleotides, tailed, 37
purification of, by gel electrophoresis, 66
single-stranded from M13 phage DNA
tempiates, 10, 66, 74 :
single-stranded (partly) from MI3 phage
DNA templates, 10

.DNA precipitation

with ethanol, §
with isopropanol, S
with spermine, 5

DNA sequencing
- through base- pau‘ed reglons (secondary

structure), 58

" by base-specific cleavage (Maxdm-

Gilbert), 56 -

by chemical modification, one procedure
for four bases, 56

by dndeoxynucleoude chain tenmnauon. -
57, 58, 59

of denatured plasmid DNA, 58

enzymatic methods for, 57, 58, 59

use of AITP to resolve compressions, 57

of large fragments, 57

nested deletions for, 57

of oligonucleotides, 56
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polyacrylamide gels for, 56, 57 of polyacrylamide gels, 7. 31
of RNA transcripts synthesized ir vitro, of tissues fixed in situ, 68
59 Footprinting in vitro, 73, see also Protein

strategies for big projects, 57 binding in vitro

" DNA sequencing data Footprinting in vivo, 74 *
acquisition of and handling, 57 use of solution hybridization for, 74
computer programs for, 57 : use of Southern blots for, 74

Drop dialysis Formamide, deionization of, 2, 8, 25, 60
of nucleic acids, S suggestions for, 67
of proteins, 31 Fusion proteins
from Agtll carrying lacZ
E production of, in lysogens, St

purification of, suggestions, Si

Electrophoresis‘of nucleic acids, see also from pUC plasmids carrying lacZ

' (’}cls © cels. denaturi - analysis of, 50
in agarose gels, denaturing growth of bacteria for the production
with atkah, 8 of, 50

with formaldehyde. 8
with glyoxal, 8
with methylmercury hydroxide. 8
in agarose gels, nondenaturing, 8
high-molecular-weight DNA in, 16, 18
mobility shift in the presence of protein, G
73
neutralization of alkaline gels, 33
in polyacrylamide gels, denaturing
with formamide, 8

from pAS plasmids
analysis of, 69
Escherichia coli lysogenic host for. 69

B-Galactosidase, see also Fusion proteins;
Isopropyl 8-p-thiogalactopyranoside
induction

use of as a reporter gene, 72

. with urea, 8 . 5 Gels, see also Electrophoresis of nucleic
in polyacrylamide gels, nondenaturing, 8 acids
for purification, 8 .
. - . utoradiography of, 7, 8, 56
of oligonucleotides from triphos- :ry se : also B{o‘t)s—unbl ofs
phates, 47 hybridization of, 47

of probes from M13 templates, 74

parati , 7, 8, 33,
for sequencing of DNA, 56, 57 preparation of, 7, 8, 33, 74

clution of DNA from

Elmanorce of moms by crush and sosk. 55
it )
in the presence of DNA, 73 _ :; &gﬁ;ﬂ?{e r. 66

in SDS polyacrylamide gels, 31, 69
Enhancer sequences, location of

with reporter genes,'?Z
Evaporation, prevention of, 33, 67

by electroelution, 8, 55
by freeze-squeeze, 8
by melting low melting temperature

Expression of cloned DNA . . agarose, 8, 53
in Escherichia coli, 50, 51, 69 five M13 phage, 57
in enkaryotic cclls' 70' n ' sequencing of DNA in, 56. 57
P : Gene isolation
. by complementation in yeast, 53
F proof of, overview, 54
Filling in with Klenow fragment, 10, 39, 57 by retroviral insertion, 52
Fluorography ) Genes, see also Genomic sequences;
of agarose gels, 7 Multigene families

of blots, 7 isolation of full-length, 64
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Genomic cloning, see also Libraries,
cosmid, and A
in cosmids, 18, 65
in A, 15,16, 17
Genomic sequences
analysis of, with short single-stranded
probes, 63
copy number of, 63
identification of, corresponding to cDNA
clones, 63, 66

H

Hairpin loop of cDNA
cleavage of, with mung bean nuclease,
35
cleavage of, with S, nuclease, 34, 39
Hybrid arrest of translation, 60
Hybrid selection, 60
Hybridization of immobilized nucleic acids
with DNA probes, 18, 45
empirical considerations, 43
hybrid selection for punﬁcauon of spe-
cific mRNAs, 60
with complex probes, 46
with in vitro run on transcribed nuclear
RNA, 22
with oligonucleotide (long) probes, 48
with oligonucleotide (mixed) probes, 47
with oligonucleotide (tailed) probes, 37
with oligonucleotides in the presence of
tetramethylammonium chloride
(TMA), 49 '
plus/minus, 46
rates of, 43, 46
with RNA probes, 61, 65
with subtracted probes, 46
theory of, 43
Hybridization in situ, 68
Hybridization in solution
of DNA with DNA probes, 74
practical recommendations, 66
rates of, 66, 67 S
of RNA
with DNA probes, 66
with RNA probes, 67 T
subtracted cDNA probes, prepanuon
of, 46 .
theoretical considerations; 66, 67 RS
Hydroxylapatite chromatography; _4§ 74

|

Indirect end labeling, 74

Immunofluorescence, indirect, in situ, 71

Isopropyl 8-D-thiogalactopyranoside
(IPTG) induction of B8-galactosidase,
13, 40, 51

K
Kinasing, see Phosphates, 5'-terminal

.

- L

Labeling of DNA and RNA, see DNA
probes; RNA probes
A packaging extract
preparation of, 17

‘A phage

growth of Agt10 and Agt1i, 13, 40
growth of, by induction of lysogens, 13
growth of, by infection of bacteria
use of liquid lysates, 13
use of plate lysates, 13
packaging in vitro, 17, 18
packaging in vitro, suggestions, 40
plating bacteria for, 13, 17
precipitation of, with polyethylene
glycol, 13, 40
purification of, in CsCl density gradi-
ents, 40
purification of particies genemed in
vitro in CsCl step gradients, 17
titration of, 13
vectors and host strains for spccnalized
cloning, 14
Libraries, cosmid, see also Colony hybrid-
ization
construction of, 18, 65
screening of, with nucleic acid probes,
see Hybridization of immobilized
nucleic acids

Libraries, A, see also Plaque hybridization;

Plaque sc;eenma with antibodies
ampilification of, 17, 40, 44
amplification of in situ, 44
construction of, 17, 40
number df récambinants in, determina-

tior. of, 40
~ plating of, 17; 40
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screening of, with- nucleic acid probes,
see Hybridization of immobilized
nucleic acids :
screening of, with antibodies, 51
storage of, 44
Libraries, plasmid, see also Colony hy-
bridization; Colony screening with
antibodies
amplification of, 44
construction of, see overview, 32
construction of, with subtracted cDNA,
46
screening of, with antibodies, 50
screening of, with nucleic acid probes,
see Hybridization of immobilized
" nucleic acids .
storage of, 44
titering of, 44
Libraries, screening of, overview, 42
Libraries, yeast
construction of, 53
screening of, by compli¢émentation, 53
Ligation .
of adaptors to blunt-ended DNA, 38
of DNA with blunt ends, 10, 38, 55
of DNA with staggered ends, 10, 16, 17,
18, 38, 39, 40, 41, 55
using Escherichia coli ligase, 41
of A cos sites, 40 ) ' .
of linkers to blunt-ended DNA, 38, 39
linker tailing, 10, 57
effect of methylation on, 11
‘use of restriction endonucleases for
" generating compatible termini, 11
optimization of vector to insert ratios, 39
of RNA to pCp with T4 RNA ligase, 10
Linkers, 38
sequential addition of, to cDNA, 39
Linker tailing, 10, 57

.

M

M13 phage, see also DNA, M13; DNA
probes

for DNA sequencing, 57
growth of, 13
infection of F- bacteria with, 57
MWB series to reduce deletions, 57 .
pseudophage, use of. 57
purification of, 13

Mi3 recombinants, analysis of orientation,
13 '
Macaloid preparation, 2

-Mapping DNA with restriction endonu-

cleases, 11 .

"use of specialized cosmid vectors for, 65
Mapping gene transcripts (RNA)

with asymmetrically labeled probes, 66

by cDNA primer extension, 66

by nuclease protection assays, 66

polyacrylamide-urea gels for, 66
Methylation of DNA

effect on restriction endonuclease diges-

tion, 11, 12

in vitro with EcoRl methylase, 38
. in'vitro, effect on cloning, 12

in vivo, effect on cloning, 12
Microinjection of oocytes. see also Qo-

cytes

equipment for, 28

positioning oocytes for, 28
Microsomes, rough

mRNA removal from, 27

preparation of, 27
Multigene families.

discrimination among members of, 63

- identification of, 63

N

Nick translation, 9
Nitrocellulose filters
for colony hybridization, see Colony
hybridization .
for colony screening with antibodies, see
Colony screening with antibodies
for dot blots, use of, 22, 62
hybridization of, see Hybridization of
immobilized nucleic acids
for plaque hybridization, see Plaque
hybridization
for plaque screening with antibudies, see
Plaque screening with antibodics
radioactivity on, detection of, 7, 45
regeneration of, 45
transfer of DNA from agarose gels to, 61
transfer of RNA from denaturing
agarose gels to, 61
Nuclear proteins, preparation of, 73
Nuclease protection assays, 66, 67
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Nuclei
isolation of, 22
. storage of, 22
Nucleic acid detection
by fluorescence in ethidium bromide
solutions, 13, 55
by fluorescence of gels stained wnh
ethidium bromide, 8, 55
by methylene blue staining of gels, 8, 55
" by photography of stained gels, 8
by ultraviolet (UV) shadowing of gels, 8
Nucleic acid quantitation, see also Absor-
bance; Biots, dot, Northern, and
Southern; RNA, messenger, abun-
dance of; RNA, polyadenylated, molar
concentration of
by absorbance, 6
by Cerenkov radiation, emission of, 6
filter methods for, 6
by fluorescence in ethidium brolmde
solutions, 13, 55
by Auorescence of gels stained with
ethidium bromide, 6, 8
Geiger tube method for, 6
by hybridization in solution, 67
by trichloroacetic acid (TCA) precipita-
vion of radioactive samples, 6
Nylon membranes, use of, 60

(4]

Oligo(dA) cellulose chromatography, 41
Oligo{dT) cellulose chromatography, 24,
25,37
suggestions, 46
Oligonucleotides
purification of, by DE-52 chromatogra~
phy, 47
Oligonucleotide probes
long, choice of, 48
mixed, choice of, 47

in the presence of tetramethylammonium .

chloride (TMA), 49
Oligonucleotide sequences, probable oc-
currence of, 47 )
Oocytes, see also Microinjection of 0o-
cytes
fractionation of, 30
germinal vesicle positioning in, 29

location of products of injected mRNAs
om0
labeling Of, with acelale. amino acids,
inorganic phosphate, and mannose,
0 :

purification of, 29
storage of, 29
surgical removal of, from X¢nopus 29

P

Packaging, see A phage, packaging in vitro;
A packaging extract
Phenol, distillation of, 4
Phenol extraction
of DN{\. 4, 13, 13
of oligonucleotides, 4
of RNA, 4,21,22 .
Phosphates, 3'-Terminal )
removal -of with T4 polynucleotide
kinase, 10 .
Phosphates, S'-terminal
_ addition of, to adaptors, 38
addition of, to linkers, 38, 39
addition of, 10 oligonucleotides, 47
addition of, with T4 polynucleotide
kinase, 10
removal of, with calf intestine alkaline
phosphatase, 10, 16, 18, 40, 55
removal of, with bacterial alkalme phos-
phatase, 10, 55
replacement of, with T4 polynucleotide
. kinase (exchange reaction), 10
Plague hybridization, see also Hybridiza-
tion of immobilized nucle|c acids;
Libraries, A
master plates for, preparation of, 44
processing of replica filters for, 44
purification of mdnvndual (positive)
clones, 45
replica filters for, preparation of, 44
Plaque screening with antibodies
master plates for, preparation of, 51
processing of replica filters for, 51
purification of individual (posmve)
plaques, St
replica filters for, preparauon of, 51
trouble shooting, 51
Polysomes
immunoprecipitated, 24
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isolation of, from celis, 23
isolation of free, 23
isolation of membrane bound 23
isolation of RNA from, 23, 24
sucrose gradients for characterization of,
21,23
Primer extension, 10, 33, 46, 57, 58, 59,
66, 74, see also cDNA, first sirand;
DNA probes; DNA sequencing, enzy-
matic methods for
Probability of finding a clone in a library,
calculation of, 16, 40, 46
Probes, sce DNA; RNA; Oligonucleotide
probes )
Protein binding to DNA in vitro
deoxyribonuclease 1 (DNasc) protection
assay, 73
exonuclease il protection assay, 73
filter binding assay, 73
mobility shift assay, 73 -
Protein binding to DNA in vive, 74
Frotein (cloned gene or cDNA ptoduct)
clectrophoresis of, 69
isolation of, from Es;henchm coli, 69
Protein precipitation
with antibody and Staphylococcus au-
reus protein A, 71
immunoprecipitation, 31
with trichloroacetic acid, 27, 71

Pronase freatment for deproteinization, $3

Protein synthesis in vitro, 27, see also
Translation of mRNA in vitro

Proteinase K treatment for deproteiniza-
tion, 4, 15, 18, 67

R

Radioactive contamination, menitonng of,
3 ;
Reticulocyte lysate
characterization of, 27 .
mRNA removal from, using S7 caicium-
dependent nucleasé, 27 -
preparation of, 27 = - -
Retrovinuses.
infection of target celis, 52 .
insertion of, into genes, 52
Ribonuclease (RNase) o
preparation of, free of deoxyﬂ?onuck-
ase (DNase), 13,93, 74 .

Ribonuclease in solution, inhibition or
removal of
by diethylpyrocarbonate treatment, 2,
23, 60 .
with bentonite, 2, 4
with heparin, 23, 24
by nitrocellulose filtration, 46
with ribonucleoside~vanadyl complexes,
4,21, 62
with RNasin, 27, 30, 33, 61, 65, 67
Ribonuclease treatment
of DNA, 13, 18, 53, 74
for elimination of single-stranded RNA
from doutle-stranded RNA, 67
Ribonucleoside-vanadyl complexes. see
Vanadyl-ribonucleoside complexes
RN A heat denaturation, 25, 33
RNA isolation. see also Polysomes; RNA,
messenger; RNA, polyadenylated
from cultured cells
with guanidinium hydrochloride,
: 20
from cytoplasm, 21

- from nuciei, 22

by phenot extraction, 4, 21 22
overview, 19
- from tissue
with guanidinium hydrochlonde 20
with guanidinium isothiocyanate, 20
with guamdmlum isothiocyanate and
<entrifugation through a cushion
of CsCl, 20

'RNA, messenger, see also RNA, poly-

__adenylated

" abundance (transérip( prevalence) of

determination of, 67
- discussion, 46
capped, synthesis of, in vitro, 30
m\htwn of poly(A) minus (negative),
25
punﬁcanon "of, with cloned DNA se-
quences, 60

hydmlysns (partial) of, 22
run on transcription. of, in vitro, 22

RNA, polyadenylat_ed

_deadenylation of, with ribonuclease H,
- fractionation of, by poly(A) tail length,
- 25 .



PROCESS GUIDE

XXV

isolation of
from immunoprecipitated polysomes,
24 -
using oligo(dT) cellulose chromatogra-
phy. 2§
using oligo(dT) batch procedure, 25
using poly(U) Sepharose chromatogm-
phy. 25
molar concentration of, 26
mole fraction of, in partially purified
samples. 26
RNA. polyadenylation of, 26
RNA precipitation
differential, with 1.CLL S
. with ethanol. §
with trichloroagctic acid on filters, 6
with trichloroacetic acid from solution,

67
RNA probes

alkaline treatment for in sit hybridiza-
tion, 68

3’-end labeled with poly(A) polymerase
and ATP, 26

3'-end labeled with T4 RNA ligase and
pCp, 10

nuclear run on (in vitro transcribed),
22

synthesis of. from cloned DNA, 30, 61,
65, 67

RNA synthesis in vitro, 22, 30, 59, 61, 65,
67

S
Screening, see also Libraries, cosmid, A,
plasmid :
with antibodies, 50, 51
by complementation in yeast, 53
by insertional mutagenesis, 52
with nucleic acid probes. see Hybridiza-
tion of immobilized nucleic acids
by phenotypic expression or loss of
expression, 52
Sequencing, see DNA sequencing
Silanizing, |
-Spheroplast preparation in yeast, 53
Spun Sephadex chromatography
with G-25. 1, 37
with G-50. 9, 67
Subcloning, 55

Tailing, 37
of cDNA, 37, 4}
to determine the concentration of, 37
with dATP, 37
with dCTP, 37, 41
with dGTP, 37, 41
of linkers, specialized, 41
of oligomers, 37
5’-protruding ends, removal of, with A
exonuclease prior to, 10
with radioactive dideoxyribonucleoside
triphosphates. 10 '
reaction, calibration of, 41
wi:h TTP, 41
of vectors. 37, 41 .
Transcription, run on in'vitro, 22
Transfection of mammalian cells
w:th calcium phosphate, 71, 72
with DEAE-dextran, 71
troubleshooting, 71
Transformation of bacteria, 13, see also
Competent bacteria
optimization of amount of DNA for, 39
Transformation of yeast, alkaline cation
method, 53
Translation of mRNA in vitro
hybrid arrest of, 60
immunoprecipitation of the producls of,
3
with inhibitors of proteolysis, 27
membrane-bound mRNAs, indirect
identification of, 31
with methylmercury hydroxide, 27
with microsomal membranes, 27, 31
with mRNA-depeadent reticulocyte
lysate, 27
~ trichloroacetic acid precipitation of the
products of, 27
with Triton X-100, 27
with wheat germ, 27

u

Unblots, see Blots-unblots; Gels, d'y

v

Vanadyl-ribonucleoside complexes
inhibitory spectrum of, 21

L/
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. monitoring disappearance of, 4, 21 to determine number of recombinant
- synthesis of, 21 M13 phage, 13
- X-Ray film preflashing of, 7, 31
- w .
L . Y
Wakking the chromosome, see Chromo-
some walking Yeast cultures
expression of cloned DNA in, 70
X growth of, 53
media for, 53
X-GAL plasmid recovery from, 53
to determine number of recombinant spheroplasts from, preparation of,

Agtll phage, 40 v s3 -
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