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tubing, preparation of, ~-\'K.4 



1.10 Illdex 

\,5 I )ldminohctl/iLiinl' (1 JAB), ,\9,35 
I llchl",pdilllC·lhrl,il<lllc. 12.7S. 12.1 12, AK,,\ 
~,-t·1 )iLhlortli~\h.'oLlm.lrin> :\:'.1 
I llchl",pdHld,lminc ch,,,, 12.%···1 2.~7 
Ilick"\I lingerprilltillg Iddl'), 13.-1<), L\.~1. 1.\.<)4 
I )i~k'o\~ llu(k'(I"idc tripho'>phatt·!'J (ddNTP,,), 12A~ 

12.:; . .'Icc "I"" Il:\A ,equl'Ilcing 
I l,dell."AI\', Y.3), '!.6(J-Y.6 I 
llh'"'pOrcllio\1 r,l\c II\' Ihcf\1h,,(ablc \lI'\A pili\'· 

Illl'r.I~L'!'J, 12.-15 

.,{tILk. "oolutioll!'J of, prl'p,lring, 12.107 
Il'! Illln.ltor d"t' lil1k,l~1..' (0, 12.4h 

Ilidll\lpn,'c,lrhllll,lIc' l]lFI'C), 7.K4 
~ . .d'h"'\\,II\'iPI'L .... tic\\,<lrL' trc.1tI11l'llt with, 7.H2, 1.~4 
,h I'rohc' of ,,'cond,trI, ,(ructure of DNA ,\\ld 

R~.\, 7.K4 
I'r"hkm, u,ing, 7.X4 
!'PI R:\,N' inaCli\',lli"n, 7.K2-, .1'14 
,tlq",lt!L" ,)H 
..,t rlld un.' 01, 7.~q 

u\:,lll'd \\',Hl'r, :-.1\ I 
I l\lfclenli,tI cli'pl.lI··l't 'R, X,%-X.I06 
I liltC-lenli,d "rc'l'I1ill~, '!.Ky-y.Y(J 
I lilt~·"'I1II.II'" ",prc,~ed gene" i'Dlaling, 9.K<J-Y.YI 

plU..,'Il1IIlU" \lTl'l'lling, !.,UW-'1,'10 

r,lIld"lll 'dlllpling, 'i,X'! 

"Uhlr,h,. li\ l' :-.ncl'lling, Y.YO-lJ.91 
! )ifrnll1.\I,lIl, 9.;:-; 

I li~il,d \ Il'lil,11 (hemi,lr\' I DOl ,,),,(('111, AIO.17 
! llgrt(,/z:- pllrpurt'd, 9., 

\ )ltt~)\\~(])in, 9,), :\~'"~() 

Llbdn! R:\A prob,'." Y . .\S 
1,lb"lin~ nudl'i( a(id, with, A~.3H-;\9.3Y 
Il\Vn ll:\" :\l).3~ 

"pt·LIII\. .lt1tihildil'.\ L"ouplcd to reporter I'nzynH.'~, 
\9.411 

I lil1\ch,)I()I"ie' reduda,,· I"hlr) gene, 16,47, 16.49 
1111111'111\ It<ll'mamide, 1.1.9-14.111, 14.20, I H.RO, 

11U2,,\c).42 
I lilllc'Ii1,I,uJI.,te, 12 .. \ 12.hl-12Ai, 12,67 
I Iln1l'Ih"I,ull",itle II )~ISI) I, A 1.26 

III ",lul11l1-hlding huffc'r" 7.16 
[11.\1 tl'"n,k(tio;l, t,lc'ilitatillil 01',16.28 
"' I J\:.\ "''iuencin~ I''',l(tiOl'', I 2 .. IH, 12.1 ()9 
I," i, cI 1:\.\ ,lor,lgc" I 1.()4 
(Ill i. '>t(lr~lgt.." long-Il'on, 2.36 
in P(:It-., 1"\,t), K.23 
in I ','Ihlell ion wil h pokbren,,, 16.43-16.45 
III tl',ln,I'"'!11,ltion hutter" I. I 05- I. I Or, 

I l)llltrllpht..'llol. 9.76 
I 11,)kl',lph'hpb,llidlic'lh,lIlolamine ([lOPE), 16.5, 

Ib.7 16.X, 16.511 
I I,r,'d 'c'kcti"" of dl~.\" I L'iH-I I lOb 

,11111'liti(,'ti,'Il, I L 111·1-1 \. J(IS 

blolln Idhcling, I I. I III 
blo,king rq"'titi\'c' ,e'lueIKe" I I 10.1, I I 105-

I Lilli, 
link,,!,,'d puol prep,'I,lIium, I I 102 
III ,1 I c'!'i ,l\ , 1,,1. I LIOII-II.IOI 
,lIcT,ic·\\.11.9X-II.IO(J 
J'rilil,1r\ ,dell inn, J I. I II., 
'>l"Ullld.HV \cicltioll, 11,10:; 
,lrc'I'I,\\idin he,ltl prep",ation, I L 10,; 
1,,,"hk,I"Hlting, 11.1116 

I II'c'dl"n,d donin'g, 1.21-1.22, I.X4-I.X7 
in \\ t.' \\~(\or~, _~,.),l 
I'rlminb cl 1:\.·\, with ,111 oligol ciT) adaptor, 

11.13 
111"""'1'. \ I{R,IY I ;". I) c' [lj,pla\', :\ 111.9 
I li'>pl.\\ I'I1.lgl' ~~ '>tl'm, I K.120 

IlllhiotiHl'll"llllll'l 
111 hll1ding hllnn, IU.I 
11) III \ itro tJ",lIbl.'ription n,\l(tions, 7.71 
ill pr1Jlll-'!' l'\tl.'ll:-,joll .h"',l~· prot(Kol, /,79 

in I.lI1dtlm I'rlming hufkr, 9.h 
in ILlIhformdlion huiler" 1.10:;-1.106 

tlITR. Sec Inosine 
I 1-luciferin-O-pllOsphdle, :\ 9.42 
Il'vlRIE, 16. I I 
nVIRIE-C, 16.11 
])),IS hutler, 12.0.1 
])!\1S stop ,olution, I c.63 

I ) 'vi SO. Sec Dimethylsulfoxide 
D:'-lA, Sec illso cD'iA; Chromosomal DNA; Double­

stranded D:'-IA; Cenomic DNA; 
Mammalian (elb, DNA isolation; Plasmid 
DNA; Single-stranded DNA 

concentrating. ~~cc Concentrating nucleic acids 
(Ol1ccntratl(m mcaSlIrenlcnt 

by thloronwtr)', 6. 12 
high-molecular'\\'eight DNA, 6. I 1,6. I 5 
phenol contamindtion and, 6.11, 6.15 
hy spectrophotometry, 6.1 I, 6.15 

denaturation. Scc Denaturation, DNA 
detection 

ill agaro~~ gels 

cthidiul11 hromide staining, 5.14-5. I:; 
photography, 5.16-5.17 
SYBR l;old stdining, 5.15-5.16 

in polya([\'lan1ide gels 
by autnradiography, S.4Y-S.SO 
photogr,lphy,5.4H 
hI' ~tuil1ing, 5.47-:;.48 

drying DNA pellets, 1.34, U7, 1.41 
eleetrophoresis of. Sec Agarose gel electrophore­

sis; Polyacr)'lamide gel electrophoresis 
ethidiu!l1 bfl)mid~ inll'!' dction with. See 

Ethidiulll bromide 
tingerprinting and mapping YAC gel10mic 

inserts, 4.63 
l(lOtprinting D:\A, 17.7S-17.7S,A4.41 
fragmentation. StY Fragmentation of DNA; 

Hydrod\'namic shearing 
gyrase, 1.4, 2.3 
high-n1oleculdr-weight. Sec Chromosomal DNA; 

(iel1ol1nc Il:\A; Large DNA molecules 
ligase. Sec IJ:\A Jig,be 
mict'l,array'. Sec [)C\iA array technology 
mismatch repair, ALl 
polymerases. Sec DNA polymerase 
precipitation b,' 

CPB, 10.22-10.24 
CTAB,6.62 
ethanol, 3.20-3.29, 6.17-6.18, 6.6 I, 10.20-

10.21, A~.12-A8.16 
isopropann!, h.25, 6.30 
PEt;, L152, L154 

spermidine, 9.}J, 9.3il 

probes. Sec l)!,;A probes; Radiolabckd probe 
preparation 

purilication. Scc alsa Plasmid DNA, preparation 
fwm agarose gds, S.18 

anion-exchange chromatography, 5.26-
5.28 

IlEAE cellulose memhranes, electrophore­
sj~ onto, S.18-j,22 
dialysis bags, ciectroeiution into, 5.23-

5.25 

problems .!ssociated with, 5.18 
from agarose gels, low-melting temperature 

agaros{' 
agarasc, 3.33~5.33 
gldSS bead use, 5.32 
organic extrtlCtion, 5.29-5.31 

HAC 
!rol11large-scale cultures, 4.55-4.57 
from srnali->cak cultures, 4.53-4.54 

bacteriophage /.., 2.56-2.60 
cosmid vectors, 4.22-4.23 
elAll lise in, 6.62 
high -moil'cular-weigh t 

by chromatography on Qiagen resin, 4.45 

I))' drop dialy,is, 4,44 
A h<lc'terioph,\ge 

from liquid cultures, 2.1 ()(,-2.1 OH 
li\ll11 phlte lys,l1l's, 2.IIII-c.1 04 

1\113, 12.2 J-12.24 
douhle-slr,lntled (replic,,'ti\'( t,l!'Ill I, .1.2.1-

3.2S 
large-selle, 3.30-.\.3,\ 
sin~le-str"mkd, .\.26-:1.29 

PI <In:1 PAC, 4.42--1.45 
simult<lneous preparation with RC'\A ,mel pro­

tein, 7.Y~7,12 
spoulinb, 6.61 
YACs, 4.67-4.71 

qualltitation. Sec QU<lntitation of nucleic acids 
replication. Sec a/,o Origin of replic,ltion; 

Rt'plit..'on" 
in I" 2.11 
in phagemicb, 3..13 

sequendng. Sec DNA sequencin,: 
size lllarker", See ,Mok-cul.u"-\\'l'jght I1Mrkl..'r:-. 
synthesis of oligonucleotides, 10.1, 10.42-1 n.l6 
Ultraviolet (lJ\') radiation 

dam<lge 10 DNA by, 1.67, 1.151,5.20,5.24 
thation to membranes by, 1.1'>5. I. I .17, 2.~4-

2.9:;,6..16, 7.36 
ve(tor~. SI.!C Vectors; SPC(U1( I'cdor:; 
vital statistics t,lhles, A6.2-A6. 10 

DNA adenine methylase (doll1). ,\ee rld/Il n1('tI11'1<lsc' 
DNA array technology, A 10. I -A I O. I 'l 

~,dv,'ntagt'sjdb'ldvant~,-g~s of ,nray ~y:-.\t'm;-" 
AIO.IO 

applk,ltions, A I O.2-A I(U 
gene expression analysis, A I 0.2 
genomic DNA changes, monitoring, 

AJO.2-A I 0.3 
choice of arra,' svstel11 , A I O,B, .\ lO.IO 
covcrslips for:A i 0.1·+ 
databases and analysis softwarc', A III. 14-,\ I 0.10 
detection of hybricli£atioll signcl!' A I n.11 
emerging technologic" A I O. 16- I II. I 9 

barcode (hip, A I 0.19 
bioelectric chi p, ;\ 10.19 
buhble let printing, A I 0, 1 b 

DOC s),stem, A I 11.17 
Dt\A-pl'<ltein interactions, cktection Ill: 

AIO.IH-A 10.1 ~ 
IBD mapping, Al 0.17-A I II. I K 
pie70ciectrk printing, A10.16 
primer extension, A /0.17 
protein microarrays, A I O. I K 
reseqllencing, A I 0.17 
tisslle micro,,,ravs, Al0.18 

flowchart, experit11~nt, A I 0.4 
genomic resources 1<lr, A I 0.3-:\ I (1.6 
guidelines for experiments, A I II. I J-A I 0.14 
hybridization, A I 0.1 (J 
image analy,is, A I O. I 2-A I (1.1.1 
process ovcrview, AI n.2 
production of microarrays, :\ I II., -A 10.B 

commercial SOllr(eS, 10.9, A I 0.7-,.\ I 11.8 
contact printing,:\ 1 0,7 
photolithography, A 10.R 
pin and ring, A I 0.8 

robotics for high-throughpul p,ocessing, 10.5 
solid support suhstrates, 11l.5-A 10.7 
steps, experimental, :\ I OJ 

surface ehemistr)" A I O.5-A I O.~ 
DNA-binding dom,;ins, I 8.6-18.1 ~ 
DNA-binding proteins 

competition aSsaI'S, 17.17 
detection with onc-and·,\-half hybrid ')'st<'l11, 

gel retardation assays, 17.13-17.lh, 17.7B-17.RO 
materials for, 17.1.\ 
optimi/ing, 1/.16 



polvlc!l-dC) allli. 17.1·\-17.15 
troubk .. JHlotltH!" 17.l6 

idl..,tltil\ illtt in h'lLl~~ri()phagl' t,. l'xprt.'~~i()n 
lib"1fi,,),14 .. \I-I·Uh 

Ill<lppillg .... ltc" 
hy I )\:,I~!..' I t()otprinting J 17.4 17. t 1 
h,· h:-dro'~'1 r,ldiedl f(H)tprinting, 17.12 

prot~elion ,Igaimt dill)) methylalion, 13,Ks 
"'lIl '\..·r~h i ft ,h~ays, \ 7. 17 

I )\: .. I-dl'pl'lllic-nt R:\II 1'(1)'Ill~ra,~, 1,4, 1.11 
1):\:\ lig'!>l' . . \ee ,Ii-,o l.igdtion reaction, 

b,1l ICrioj'hag,' T4, 1.IS7-1.ISH, 3,37, ALl 1-
A,U2 

,Ieti, ii' of, :\4 .. 11 
blunh'nd lig,llion, .114 .. \2 
cohl',i,,' termini/nick ligation, A4J2 
linkl'r/,ld,lplor attachmenl 10 eDNA, 11.54 
,he" li'l of, A4 . .\1 

I. ,,,Ii, 1.1 ;;H-I.15~, .\4.3.\ 

III e]):\.·\ ,,'(Onci-,Inlnd svnth~,i" 11,43, 
I 1.40-1 1.46 

j,,2.3 
\l\cf\'it'\\',l.I.::)7 

tahle of propalie" I. 15H 
tillTlll"'t,lhk. 1.15K 
llnih of ,Ieti, ii\", I. I 5<) 

I J:\,\ 1'..1\1 I PClCI'IlI .!"cpted mutalioll) progr.!lll, 
AIU 

1 ):,\.1 1'0lnlllT,"c" "\·].22-:\4.23. Scc ,,1-'0 -,pfeil;e 
p(JI.\'llll'r{/sl'.' 

I'll ,lulol1l,lted J):\i\ ""Iucncing, 12.%, 12.yg 
h,llll'f'ioj,hagI'T4, 11.4.1, 11.45, 11.54, 1.'.3~, 

114. I H-.. \4.2 I, A·tn . .'ice "Iso Sl'tjuena,c 
-.' l'\onucie,,,,' .!ctivity, H,30, H.34-H.3S, 
A4.1 S, A4.20 

- ~ l':\nl1lh:k\l~t.' <Idivity, /\4.1 X, A4.20 
-.1 p"ll"fller,l>c' .!ctivilv, A4.20 

in hlunl-cf1li chll1in~ of PCR products, ~.32-
~,.1~ 

LI )~t\ ,,'eond-,rr.!nd synrhesis, 11.16 
rtll'nd-Llbeling, Y.56-~.5<} 
l'.\lh.ln~l' r(.\1(;i0I1, A4.21 
idlin/:!./turno\,Cf r~.\(tion, Y.57-Y,SK 
in oligolluclcotide-directed Illutagt'ncsi~ of 

,ingk-\"Ir.mdl'd DN:\, 13. I 5-13.17 
poli'h'in~ l'n,h, 1143, 11.45, 11.54, 12.17 
pmpl'!"lie" lable of comp,lrl'd, 114.11 
"'C', li'l nL ,\4. I ~-:\4. I Y 

h,l\. tl'fiophdgt.' T7, 1\4.22 
in oligonucleotide-dirccted Illlltagcnesi, of 

,in~k-'Iranded I )NI\, 13.15-13.11> 
,)\WI'il'w of, 12.104 
I'rop"'rlil", 1.lhle of compared, A4. 11 

lump.!ri",,). t.lhk of, :\4.11 
I. ""Ii \)~i\ pnlym,'ra,,' I, 1.4, l).~2-l).~h, 

A·I, 12-:14, 14. SI',' tll"o Kleno\Y fragment 
-5 eXU!lUliease activily, :\4.12, A4.14 
.. j' ex"nucie.!se .!, tivilv, A4.12-A4.14 
- j' pnilnll'r,ISe ,tl·t ivit~, /\4. I ] .. ·:14.1.\ 

in clJ:\'\ ,econti-,trand synthesi" I I. 14-
Il.lh,11.43-11.46 

digoxr!!l'llin labeling of nucleiC ilcitls, A9.3~-
.1~ .. 1l) 

I J.',he I ,'nnt,lInin,Hiort of, 'f. 1.1 
cllllllaim of, Y .~2-l) Xl, 12. 101 
end .1.lhl'lin~, ,\·1.12 
errur r,lk, l),H3 
exchang" re,lction, .-14.14 
,\1 L\ replication, 3.5 
nilk Ir,lIhl,Hion, Y.I ~-l). I 3, \I.HS-Y.86, A4. [2 
pn>ofrl'<lding, lJ.H2 
pI "perl ie" 1,lble of compared, A4. I I 
jll r,lI1dom priming reactions, Y.5 
R\.·\lI primer, 1,(, 

\(\,1'" II ,tll"ity, :\4.12 
'h'" "I. Y.X.;-Y.~t1, .\.1. 12 

Klen,,\\ fragment, [.84-1.85, ,I. [5, :\4. I 5-A4. I 7 
3 '-5 ~xonudeas!.: activitv, A,t.17 
"-3 polymerase activit)" .. \4, 16 
end labeling, 4,33, A4, I )-:\4. I 6 
exchange reaction, .114.17 
lISeS, li'l of, A4.15-A4.16 

,j\'ervicl\', 114. 10 
propertics, tabk oC A4.11, A4.23 
rewrsc transcriptase (RNA-dependcnt DNA 

polymerase), A4.24-A4.26 
:; -3' polymerase activit~·, /\4,24 
R:>Jase H activity, 1\4.24-:\4.25 
l"e" list oC A4,25-A4,26 

in RT-PCR, ~.46, 8.48, 8.51-8.52 
thermostahle. 8.4, 8.6-8.8, 8, I 0-8. I I, 8,18, 

A4.22-:,\4.23, See a/so PCR 
3 -5' exonuclease activitv, 8.30, 8.77 
,1Iltibodies, 8.110 . 
I'lf c[)t>::\ sccond-strand svnthesis, 11.14 
cocktail mixtures of~ 8,7, 8.77 
digox),genin labeling of nucleic acids, A'U8-

A9.39 
in l);\J/\ sequencing, 12.45- 12.50 
in hot ,tart PCR,8.110 
in mutagenesis procedures 

megaprimer PCR mut'lgenesis method, 
Ll.33-U.34 
misincorporation mutagt'nesis, U.SO 
overlap extension method of l11utdgenesis, 
L'-37-13.39 
plasmid template mUlagenesis, 13,20-13,21 

in SSCP protocol, \3,53 
terminal transferase activitv, template-inde­

pendent, 8.30 
DNA pol)'meruse Ill, 1.4 
DNA prohes, radiolabeled 

prepdf.ltiotl 
cDNA probes 

subtracted, 9.4 I -9.50, 9. YO-9. 91 
using oligo(dT) pritlw', 9.41-9.4-' 
using random primers, 9.38-9.40 

end-labeling 
Y termini with cordycepin/didenxy ATP, 

9.60-9,61 
Y termini with Klenow, 9,51-9.56 
3' termini with T4 Dl\1I polymerase, 9.57-

9.39 
~. termini, 9.55, 9.66--9.7) 
methods, table of, 9.55-9.56 
witb 1"4 polynucleotide kinase, 955, 9,66-

9.75 
with terminal trunsferdse, 9.55-9.56, 9.60-

9.61 
nick translation, \1.4, 9.12-9. \3 
PCR, <},14-9.1H 
random priming, 9.49.1 I 
single-stranded probes from :VI 1:1 

of deftneo length, 9.19-9.14 
of heterogeneous length, 9.25-9.28 
overview, 9.19-9,20 
premature termination, 9.24 

felr S I nuclease mapping of RNA, 7.59 
DNA-protein interaction detection oy array use, 

:\10. 18-A1O. 19 
DNA- RNA hybrid length, measurement by alkaline 

ag.trose gel elcctrophorem, 5.36 
DNase. Set' also DNase I 

contamination 
,llkaline lysis plasmid DNA preparation, 1.42 
TE .IS source, 1,42 

exonuclease VII, 7,86 
in R;\JA isolation protocols, I.H, 7.12 
single-strand-specific,7.86 
in w",hing ,olution for inclusion bodies, 15.10 

[);o.Jase I, A I.R 
in E. ,'oli l\"s,lIe preparation for aitinit)' c11ro-

Il1dex 1.11 

malography, 14.29 
t(lotprinting, 14.32, 14.40, 17.4-17.\ 1,.\4.41 

cOl1celltr,](ion of I )~,t,e I, 17.11 
control n:a(tion~, 17,~ 
materials t()r, I, .. ] ... I 
nuclear extract preparation frnm 

cultured cell,. 17.9 
sm'tll numbers of cultured cdb, 17,9- I 7. [II 
tissut\ 17.~-\:-,9 

optimization, 17.11 
o\,t~rview! 17,7S~I-;.76 

specilicity, 17.7:; 
step .... , dhgral1l of, I J.3 

troubkshooting, 17. I I 
hypersensitivity mapping, 17. I 1\-1 7.22 

controls for, 17.22 
limitations ot~ 1 ;,22 
matl'fi,t1s for, 17.19-17.20 
overvicwof, 17.1K-17.1~ 
protowl, 17.20 17.21 

in Ie DNA puriticatiot1, 2. I 07 
in nick translation, Y. le-y. [3 
in RNA pt obe comtructilln, <)31-9.34 
ill shotgull librarv gt·ner.llion, 12.10- I 2. I I 
titrating b.\lches of, 9.13 

DNase I dilulilll1 buffer, 17. I 'I, A 1.'1 
DNA sequencing, 12.1-12.114 

a~\'mnl~tric labeling, methods for, J 2,7.2 
al;tomated,12.94-12.100 

capillary v". slab ""tcrm, 12.lJ4 
current models aHilahle, 12.94 
dye-pri11lt:r M:qUl'llllflg, 12.9(, 
dye-terminator ,,'stems, 12.96-12.97 
genoml' sequencing strategv, 12.'19-\2, 1(1) 
history, 12,94· .. ·12.95 
optimi7ing reactions, I 2.9~ . I 2.99 
poh'merascs lilf, 12.9H 
templates for, 12.9~-12.99 

.Iutoradiography 
reading, 12.1 Ll 

BAHs (bands in all ('Illr ianesl, 12.29 
chemic,11 method, 124-12.h, 12.61-12.73 

<1dvantages of, 12.b3 
chemic,ll ll1oditic,ltion, 1I,ed, I 2.1l [ 
diagram of. 12.62 
emf-labeling filr, 12.~.l 
tlow chun for, 12,65 
materials ior, 12.h.'- I 2.t>4 
metho,b, 12.64-12.66,12.70-12.73 

end htbeling, 12.73 
CX,llllpks, 12.72 
rapid, 12.7()-12.71 

troubleshooting band "herr,llions, 12.67-
12,69 

compression in gds, 12.109-12.1 [ I 
dideoxY-l11ediated ch,tin It'rl11ina tion, 123- [2.4, 

12.6-12.9 
cycle s(qu~ndng, 12.:::'1---l2.55, 12,60 

advantages ot~ 12.51-12,52 
with end-labeled primers, 12.51- I 2.)j 
with internallab~ling, 12.60 
reaction mixture) f(lf, 12.53, 12.60 
troubleshooting, 12.55 

den,ltur,ltion of O"A ti)f, 12.26-12.30 
rapid protocol, 12.30 

doubk-strdndcd tCll1pl,nc', 12.26-12.31 
amount needc(t 12.2:-
denaturation protocols. 12.2B-12 . .10 
in DNA puriticltion by PE(; prt'cipit<llion, 

12,31 
peR-amplitied, 12. I 06 
troubleshooting, 12.29 
llsing t.:yclc sequt'IKing, 12.51, 12.54 
llsing Sequcnast', t 2 .. ~4 
using '/iul polymer,lse, 1249 

end-labeling, I 2.~ 



1.12 llldex 

!), \ "'~'~lul...'l\li[1g ] ((II/lillI/cd I 

;-l'lh.T<d prilll.ipk'", 12.6 
111krllcil 1\ldinl.lbding, 11.:-; 
kit--., 12.1.) 

priml'r"', 1~.(l~I.2.-; 

1'[ohkll1 ..,OLlILi..'''>, I ~.K 
,ingi l ,- .... tr.llldcd tl'1l1l"I<lt~~ u~in~ 

l \'(\r il,'q\h.'n(ins, 12.:;', \ 254 
';kno\\',I.'.·tll-I.'.H 
\cqllt'll,l'Il,." I ~.32, 12.34 
Ii/'I 1'01\,1l1,'I\b,', 12.49 

'tr.ltl'glt.:", 12./ 
kmpLtk ... , 12,/ 

I'rep,lring den,Hur"d, 1.'.2()-12 . .l1 
Irtluhbhooling I'lllhknh with, 12.3B-

1.'.3'),12..1·1.12.:;6-12.S}>i 
tr(\lIhk' ... ho()tjJl~, J~.':;6~12.3Y 

u,in" ,;kIlO\\" 12.40-1.'.44. 12.102 
1ll.!leri,lb lor, 12..1 I-I.'A.' 
me'lh()d, 12A2-12A3 
H:ddilllll1lixtUIL' .... , tahle uf. 12.41 

Iruuhbh()oling,12A4 
u,ing Setjul'n,be, 12.32-12.39, 12.104-

12 III; 
,lI1ne"lling prim"r t() lel11l'];lte, 12.29 
l11,lteri,lb I()r, 12.3.1-12.35 
I'mt()(<ll, I 2.3:i··1 2 .. \6 
re,l(lion mixture" tolble <If, 12..13 
"l't\ul'nling ranf:!,t.:, \2J7 
"!L'p~ in\'oln:d, 12,32 
nuuhbh()()ting, 12 .. 1X-I.'.39 

ll.,ill~ 1~1'1 I )!\;A p:)IYInl'r'l""\ 12.4)~ 12.S0 
lll.lteri,lb I,", 12AK-12A'! 
1lll'lh()d, 12A'i-12.S0 
\i\ l'rvil'\\', 12,45-12,47 
I ,'1,i II 11 , ()f '/'/'/11,,,<1,12.41)-12.47 

d\' II' del\,']1' '\(K' ",lutirl!1;, prepar.Itinl1 of, 
I ~.1117 

l·\ill11h,:ka ... I.' III U"l' in, 13.;"2, I.t7S 
tlu, '1'"",'111 1.lh,·ling ,ll1d, ~.HO 
~h"Tnl in ,eqlll'l1(in~ rl\lcti()lh. I 2.1 0~-12.1 09 
1",1, '" nf, 12 .. 1~ 12.4 
\1.1\,1111 ,Illd (;ilh'Tt tc·,hl1ique. 12 .. 1-1 2,!" 12.61~ 

]":.-;-3 

1111,)'IIllle')' I'\.ne 1",\ 12.100 
JlU~k(hilk .tll.llog .... u"l'd ~b eh.lin terminator .... in 

1.1"'" .\6· II :, .\(>.1 II 
ldlt!lll1lll;k()tilk prillll'r .... , prep.iring stocks of: 

12.10.' 
l'i \(',ll11plilicd \)\':\. 12.\()6 
pith ,Illd l11inu'I tl'd1niqul" 12.-l 
1",h,lcrvl.ll11icie gl'h, 12.h6~12NJ. 12.74-12.9.1 

.!uI,'r,ldi(lgraph\'. 12.9()~12.9.l 
II IlllprL· ... :"Iioll of h,ll1d'l, troubleshooting, 

Il.K.', 12.10912.110 
I. ',Idillg, 12.HH 

h, .... I.· on.kr, 12.KIi 
1",lciing de\'ice", Il.SH 

1ll.lrker d,'c migr.!lion r,lie. 12.K'! 
I'rq',lr,n ion nf, 12.7 4-12.H4 

,IiI' hubhle>. 1.'.79 
,'kdr"h-k gr.!cii,·111 gel;. 12.8.\ 12.S4 
tllrm.!I11ide (!lllt,lining, 12.BI-12.H2 
gl,(;., 1'1,I\e·,. 12.76-12.7S 
k,lking gel;, 12.S0 
ll1.11i.."rJ;lb fur, 12.74-12.73 
Pl1l1J'1Ilt! gi.."b, 1~,7~-12,~() 

1,-.lding,12.'!O-12.'!.\ 
!l' ... nlutioll of, 12.oS':; 
!lIll11lllg, 12.X3-12Jii.J 
'"',d .... ty pn.'(,\utlon~, 12.H6 
L·I1lPl'I .. ltllJ\'~Ill()Jllt()riIlg .... trip~, 12,K6 
trllllhk .... hooting b.lIld p .. lttl'rn i.lb('rrJti(ln~, 

12.6~~·]2.()l), 12.B2 
\, l,dL:,L' g!.:I .... , 12,X5 

l'III"li,,;ti,;n ot pl.I"l1lci 1)\:;\ for, I 1)2 

~angcr technique, 12..'-12.4, 12.6-12.Y 
shotgun "~'qUt_>n~ing, 12.10-12.25 

diagram of stratcgl', i 2.12 
D:--JA puritic.ninn. 12.2 I -12.24 
D:--JA I·epair. phosphorylation. and size selec­

tion) 12.17-12,18 
enzymatic dcal'age, 12.10- I 2.11 
fragmen\,\ti@ of taq;et DNA, 12, I()-12.11. 

12.15-12.17 
growth of recombinants in 96-tubc t"rmdt, 

12.19-12.21 
hydrodynamic she,lring, 12.10 
ligation to \'Cctor DNA, 12.IH-12.19 
materi.ds I{)r, 12.13 
nllmber of ,equences needed I"r coverage, 12.20 
sdf-ligation oi target DNA, 12, IS 
test ligations. 121R. 12.25 

universal primers. 8.113-8.117 
lIses I,", 12J 

])n]) solution. 1.106. 1.109 
d"'TPs. Sec DcoxYl1ucleoside triphosphates 
Dodecvltrimcthdammonium bromide (DTAB), h.b I 
DOGS, 16.8-16.9, 16.11 
DOPE, Sce Diokoylphosphatidylethanolamine 
DOSI'A, 16.11 
I )OSI'ER, 16, II 
D<lt hybridi/ation "f purilied RNA, 7.46-;,50 
DOTAl', 16.5, I h.l1 
])OTMA, 16. \ I 
Double interaction screen ([lIS), 18.125 
iJouble·stranded Jl!'>iA 

... ·nlcuIMing amount of 5~ l?nds in J sample, q.6~ 
chemical stahility of, 6.3 
concentration in solution (Table A6-4 I. ;\6.5 
denaturing probes, 7.43 
llolllugrdill forI :\6. U 
probes. den.ltming. 6.54 
'l'f"lration from single·stranded by hydroxyap-

atite chromatography. A8.32-A834 
!J<lwex AG 50W -X~, AS.27 
])owex AC;50 re,in, 1.76. 1.151 
D<lxy(y(line. 17.52, 17.54-17,56, 17.59 
DI'50slIpF [ coli straill 

gcnotypc\ A3.7 
A vector propagation! 2.29 

llplll, 13.19-13.2;;, J3.84. A4.5-A4.6 
/)1'111, A,1.9 

fragment size created by, table of, A4.8 
,ite frequenc\' in human genome, 4.16. A6 .. ) 

dRhodamine,12.9012.98 
Drop dialysis, 4.44, AR.ll 
Drop-out media recipe. A2.9 
IJrosophil,/ lneli1110,~(l5tcr 

('l:dysonc, 17.71 
genomic resour(es for microarrays, A I 0.6 

Drying DNA pellets, 1.34, 1.37, IAI, 1.46 
Drving SDS-poklCrylamide gels, A8.50-A8.51 
])TAB. Scc Dode(\'itrimethylammonium hromide 
IlTT, Scc Dithiotl;reitol . 
Du,11 Luciferase Reporter Assay System, A9.22 
lJulbecco's l110diticd Eagle's medium (DIIIEI\II, 

11.85, 16.32. 17,61 
dllt gene, 13.11-13.iS, 13.84, 13.85 
deTPase. 13.85 
Dye-prime'r sequencing, 12.96 
D"c-terminator sv,tems. 12.96-12.97 
D;NAzyme, 8,7 . 

!lYNO-MILl.,I.;,49 

!:'i1~1 
cleavage .It end nf D:-.1A fragments, A6A 
Iragment size created by. table of, A4.8 
genomic DNA mapping. 5,60.5.69 
methylation, A4.7 
,ite frequenCl in human genome. 4.16, ;\6.3 

FBe lysis buffer, 18.67-IS.68 

El:H-Europc.!11 Bioini{lrInatks Instituk. Dilli 
Oubt.Ition. ;\ I 1.2 

Fn\ysol1c re(l'plOr \ EelZ), \ 7.71, 17.7.l 
E('dysonc-inducihle 111.ullmuiiall l"~prt'ssi~)Jl sysk't1l, 

17.7.? 
EcoK, A4,4 
E. cali C. I 1.1l.1 
E. coli K, 1 LID 
E. coli strains. See Escherichi(/ coli str.lil" 
EcoOl091, 9,52 
EcoRI 

7·de<lza-dGTP modilied DNA. "e'<llage oC 8.60 
in dJNA construction. 1 J.2I, 11..J~-11.52, 11.64 
cleavage at end of DNA fragments. A6A 
fragment size created by, table of. .-\4.8 
A vector constructiclIl, 2.19 
linker sequcnces, 1.99 
methylation of restriction site, I 12.1.99, IIAX-

11.50, /\4.4 
in positive sele(tian vectors, 1.12 
site frequency in hum~lIl g-enome, .. l.lh, A6.3 

EcoRI methylase, 1.12, 11 AS-II ,:;11, A4.5, A4. 7 
EeaR! methl'iase buffer, A I, I () 
EwRIl methylase, A4,7 
EcoRV. M.9, A6,4 
ED8654 E. coli strolin 

genotype, A3.7 
A vector prop<lgatil)!l, 2.28 

ED8767, E. (oli strain 
genotype . .'.3.7 

EDS767 E. coli strain, 2,29 
EDr: (N-ethl'i-.V- [dimdhylaminol'wpyl [ c.Irb",jj· 

imidel,IS,I04-1S.I05 
Edman degradation. 18.62, 18.66, I K.6X 
EDTA. A1.26 

as anticoagulant, 6.$ 
inhibition of peR by. 8.13 
as protease inhibitor. 15.19 
in W,lshing solution j(lr indusioll bodies, \ 5.111 

Effcctene. 16.5 
EGAD database, A \0, 15 
EGTA.AI.26 

inhibition 01 BAL 31, 13.64 
.IS protease inhibitor. 15,19 

EGY48, \8.22-18.23, 18.29, \8,44 
EGYI91,18,22 
Elastatinal, AS.I 
Ell'ctrical mobility of DNA, 12.114 
Electroendo.()sm;)sis (EEO), S.7 
Electrolyte gradient gels. 12,83~ 12.H4, 12.H7 
Eh.Tlr()(Jhore~is. Sec Agarllse gel ek(trnphun:~i .... ; 

Alkaline agarose gel electrophoresis; 
Contour·damped homogenolls electric 
lield; Denaturing gradient ~d electro· 
phoresis; Polyacrylamide gel electrophore· 
sis; Pulsed-Held gel electrophoresis; SDS· 
poly,!(ryiamide gel electrophoresis of pro­
teins; Transverse dltern,Itin~ lidd elel'tro-
phoresis • 

Electrophoresis butlers 
agarose gel prep'lrali<ll1. 5. \ 0 
alkaline agilrose gel electrophoresis, 537 
BPTE,7,2R-7.29 
CHEf' gel, 5.80 
DNA migration rate in agarosl' gds, dYed Oil) 

5,7-5,8 

ethidium bromide in, 5.15 
MOPS. 7..12 
for polyacrylamide gel electrophore,is, 12.75, 

12.84,12.87 
recipes, 5.8, A 1,17 -A I. I 8 
in sseI' protocol. 1.,.52 
TAFE gel. 5.75 
taurine· containing, 12.1 OR. 1 J L)(\ 

Tris-glycine, AS.42, A8.44 
types.5.S 



I k\,trophnfl'lil tr.lIl:-.fl'r of IH\A to nylon 1ll1'111-
hr,lJ1l':-', {1,3h 

! led rnpOl ation 
,,( B:\C 1 )\:.\, .1.5, 4..J9,L52 
1lJ'.\I-dc\tnn enh,ll1celllcnt of, In.1K 
1 ):\:\ ,ih' ,Ind, I.ell 
i,,.ll'dri,,',d l:nnditinl1:-' r~qLlired t<n, J6,3)-16,56 
"f Iihr,"'1 into U )~-7 cell" 1 1.~5-II.Hn 
(l1111,lIl1t1uli,1\l cd!.s, 16 .. 1,16.33-)(136,16.54 

1(1 ~; 

offiCiell(\', (,\(I(m inthlcncing, ](,,03-10.3-+, 
1(),~7 

1ll,ItL'rial, for, I () .. \4-16.3S 
Illl...'tlwd, 1 h.35-J (),36 

11l,lrh'r-dqwndL'nt tr,lIlsl()fInation efficicncy, 1.26 
lllL'dl,lIli"l1 of, 10.34 .... 16.55 
ill oligonucleotidc-directcd mlltagenesis proto .. 

(01, 13.1 ~ 
optimi'/int=., 16.S7 
()\'l'rvil'\\', 1.25-1.2{1, I 162 
1'1 d(lnL's, 4.4, 4.46-4,47 
pubc 1',11 amcters, 1.162 
tr,II1,I(lrlll,ltiol1 of E. w/i by, 16.5,1 

c"trall,formant>, 1.119, 1.122 
pla,mid silL' and, 1.119 
protocol, 1.119-1. 122 
pubL' ch,uaclcristic" 1.122 

1·.lillln1.ltor lhL' rel110val syslcm, AK,2H 
L1l1titJll huffer 

lor olig(ll dT )-cL'lIl1l",e chromatography, 7.14, 
7.16 

lJi,lgcl1, ;\ I .20 
1,\IBI,2.l0-l.22 
J'\IBI <lat"h,hl";\ 11.10 
1'.\1 BU/\ \'('ctor, 2.64-_:.65 
l'l1lOtif (l:xploring thc ,\Iotif UnivL'rse) program, 

:\ 11.9 
I'n 'H,ln,,' s(intili,l/lt. .-\9.12 
I.nd 1l1Odil,catiolls 

I", im-L'r'L' PUt, H.-12 
11;' I'IR, H.41-HA5 

(,lit!. \. .)Cl' FntionucIcases, L'I1dol1ucIea,e A 
I·.nd-Iaheling 

.I ","nini with CMlil'CCpin or dideoxy /\11', 9.60-
Y.61 

IL'rmini with Kicno\\', 9.5I-LJ.5fJ, Y.~3-Y.~S, 

11.1111 
nMlni,lis Illr, 9.5.\ 
oVI.'rvk\\ of. y,) 1-1.}.53 
pr"tocul, Y.54 
1I~L'~ !<lr, Y.S 1 

termini with 1',1 /)i\A polymera,e, 9.57-9.39 
, t"rmini with T"\ J'olvnmlcotide kinase, 9.S5, 

l).6(l~Y,~:; 

hltlnt/rl· ... 'L'.,~l.,d.:; termini, 9,70~Y.72 
by ",change reaction, 9.73-'1.75 
protruding)' termini; Y.66-9,hi;), 9.73-9.73 

I"l' d1l'l11ical ,c<\lI<'ncing, 12.73 
ill Lil~mid vectors, 4.53 

III 11:--.1:\ poll'll1erase l, :\4,12 
in P:\A sequencing, 12,~ 

(vcle IJ'A 'equencing, 12,51-12.35 
with Kk,lllW fr.\gnH'nt, 9.5 1-9,56, 9.H3-Y.H5, 

12.1111. :\-+.15-:\4,16 
I11dhll(b, tahlL' of, Y.55-9.56 
with poly(;\) poil'mL'ras", 9.56, 9.61 
prohe\ ill ~I proteltlOI1 assays) 7,'")4 
R:-'::\ bv R\:.\ liga,e, :\L10 
with 1\1\:\ li~",L'. 'l.Sh, 9,61 
with '1'4 1):--;\ p"h'mL'r,ISL', <),57 LJ.SLJ, :\4, I X 
with IL'rminal tr,msleras", 9.55-9.56, 9.611-9.61 

l.ndo,lcetvir11lrr,1J11idase, b,lcteriophage T 4, :\4.51 
Indo( ~·to'is, intern,tlization of DEAE-dextran/ll:\'\ 

u1tnpk'\t.:~, 1(),,2;-

I· ndoh,in, hact(Tioph,lgL' i., A4.5 I 
f ndOlllllli..'<lSl.· .... 

endonuck.l'" A 
boiling lysis plasmid D\:A protocol, and, 

l.IH. 1.43, 1.46 
TE a~ contamination SOUfC(', 1.42 

end(1nllClcase IV, 12.3 
rt .. 'striction endonuclease, Scc Rcstri(tion enzyme~ 

End-resclle ,ubdoning, 4,63 
Enh,\I1ced cvan fluorescent protein (ECFP), 

IS.7HR.72, 18.76, 18.91 
Fnh,\l1ced greCJl tlllore,ccnt protein (EC FP), 18.72, 

18.76,18.90-18.94 
Enhan,-ed vellow tluoresccnt protein IEYrP)' 18.72, 

18.76,18.91 
Enlightning scintillant, A9,12 
Entcnsify scintillant, A9, 12 
Enterokinase, Li.8, 15,39-15.40, ISA3, 18.49 
FntrL'l,1.I4 
Enzyme st,lbiliution by glycerol, 13,90 
Enzyme-free cloning. See Ligation-il1depel1lknt 

cloning 
EnzymL's, .-\4.1 .. ·A4.S2. See a/so specific classes of 

e/le)'lIIeS; specifiC enzyJl/es 
agtlrase, A4.51 
alkaline phosphatase,. A4.37 
ll:'-:A polymerases, A4.1 O-A4.27 

hacteriophage T 4, A4, 18-A4,21 
3 '·3' exonuclease activitv, A4.18, A4.20 
5' .. 3 polymerase activity, A4.20 
exchange reaction, A4.21 
lIses, Ii;t of, A4.18-A4.19 

hacteriophage T7, A4.22 
comparison, table of, A4. 11 
O:-.iA polymerase I, E. coli, A4,12-A4.14 

.\ -5' exonuclease activitl', A4.12, A4, 14 
5 -3' exonuclease activity, :\4.12, :\4.14 
3'.\ polymerase activity, /\4.12-:\4,13 
end-labeling, M.12 
exchange reaction, A4.14 
nick translation, A4.12 
uses, list of, A4, 12 

Kknoll' fr,\gment, A4, 15-A4.17 
3' -5 - exonuclease activit)', A4.17 
5-3' polymerase activity, A4.l6 
end-labeling, A4.15, M, 16 
excl1.lnge reaction, A4, 17 
uses, list of, A4.15-A4.1 b 

oven'iL'\\', :\4. I 0 
properties. table of coIl11'<lred, /\4, II 
reverse transcriptase (RNA-dependent DNA 

poh-merase),1\4.24-A4.26 
;;'-3' poh'merasc activit\', /\4.24 
RNasL' H activity, A4.24-M.25 
uses, list of, A4,25-A4.26 

t(,[minal transferasL', A4.27 
thermostable, A4.22-A4.23 

inhibitors, table 01; A5, I 
kinase, bacteriophage T4 polmUcleotiJe, M.30, 

'\4.35-:\4,36 
e\change reaction, A4.30. A4.35-A4.36 
forward reaction, A4.30. ,-I.4,'\j-1\436 
properties, table of, A4.30 

ligases, A4.30-A4.34 
b.lCterioph,lgc T4 DNA ligase, A4.31-1\4 .. 32. 

ALl-t 
activitv oC .'\4.31 
hlunt-end ligation, /\4,32 
cohesive termini/nick ligation, A4.32 
uscs, list of, A4.31 

I:. "oli f)I\A ligase, A4,33 
therrnostable DNA ligases, 1\4.34 

lysmvl11es, A4,51 
methylating, A4.3-A4.9. See "/;0 Methylation 

dll/II meth\'ltransferase, A4.3 
dOli metb;,ltransferase, 1\4.3-.-\4.4 

nucieases, ,-\4·.38-A4.49 
bacteriophage A exonucleaSe, A4,49 

Illdex 1.13 

BAL'\ I, A4.43-.\·H5 
1):-.1,1'" I, A4.10-.-\U2 
exonuc!case Ill, \U~-.\4.4H 
mung bean, A4.·(';· 
R;sJ",,· A, A·1.39 
R;sJas(' H, M.5/\ 
R;sJase T I, tH5~ 
S 1, ,AA.46 

proteinase K, A4.511 
R:\/\ poll'l11L'rases, .\4.2H-,'\4.~9 
topoiSOJ11cnlSC L A-i.:<~ 
CDC, /\4.51 

EPO (cukarvotic pl\)1110kr datahase), A 11.20 
Episomes, 1.3, 11.69, Sec "/s,, Plasmid, 
Epitope tagging, 17.32, I 7.L)()-l 7.93 

,lpplicatillllS, 17.91 
examples,t,lbleof, 17,~2-17.9.> 
overyic\\', 17.90 
practical considerations, 17.90-17.91 

Epitope-tagged proteins, 1.14 
Eppcndorf 5 Prime. 1.t>4 
Equilibration buffer, 5.X6 
Equilibrium centrifugation, I 18-1,19. Sce ill.,,, 

Cesium chloride densitl' ~radients 
Escherichia (\J/i ' , 

chromosome size, .:;.6) 

gl;llomic r~sour(es for ll1icl'oarra},"s, A I 0.6 
strains. Sec also ~pccU;( stfllills 

t(lr the amplitication of eDNA libraries in 
bacteriophage A I'<'ctors, I 1.66 

(homing appropriate, 1.14-1.16 
for inverted rq't',\t ~('qll('ncl':-', J, 13 
t()r l1\ethylated j)\:A propagation, I 15-

1.16 
recombination Illut.ltions, I, 1:1 
for toxic protei n products. 1.15 

he,lt lysiS<\l1d, L17-\.l~, 1,43 
A propagation, 2.2K-~.19, 11.62 
t(,,· MI.1 vectors, 3.IO-J,4b 
receiving in the laborat<m', 1.29 
tahle of. A3.6-A3.1 0 

for in vitro packJf!in~, 2.111 
ftBr Green B,tg, AX.2X 
Ethanol 

:-.i'ICl/ethanol solution, b.19-6.20 
ior ""lshing glass platL's for polv,\(fyiamide gd 

dectrophon:si:'l, 12.77 
Ethanolamine. I X.I04-1 H.I 05 
Eth,lI1ol precipitation, Ao.12-AX.16 

,\spiration of supern,\I,\l)ts, A~.15 
c.miers, A8.13 
dissolving precipitatl", ,\8.13, AS.15-A8.16 
of DNA, 6.f1 1 

.\113 RF DNA preparation, 3.25 
~113 singk-str'lIldL'lt n:-':A preparation, 

3,2H-3.29 
in peR product purification, 8.59 
radiolabdcd oligonucleotidL's, 111.20-1 n.cl 
t()r spooling of 111,1lnm,1Iian DN/\, 6.17-

6.18 
history of, AS, 14 
protocol 1(11, /\8. 14-A8. I 5 
of RN/\, 9.51--9.35, A8. 16 
salt solutions used wilh, :\8.12 

Ethidiut11 bromide, A 1.26 
agarose gel clectrophore'j" 5,5, 5. 11-5,15 
binding to DNA, 1\9,'\ 
breaks in DNA. single-,tranded. 5.20 
in CsCI gradients, Ll8. 1.1 'i I 

contin llOllS, 1.65--1.118 
discontinuous, 1.69--1.71 

decontamin'ltion, /\8.2~-A8.28 
commercial kits t()r, {\~,2H 
of concentr,lted solutions, /\8.17-/\8,28 
of dilute solution" A8.28 
disposal of ethidium hrOI1)idL', A8.27 



1.14 Illdex 

1 thillill!ll bromidL' (((JIHil/lln/) 

dh\PL 1.1tlnll from 1)\;:\ 1.1 ~ I 
I ,,,,,,,' I ,mel, ,\1,.1 I 
!lU(lfl''lL'L'llll\ :\l)J 

III !(\rlll'lldl.'h~l'~ll)[lt.Jil1il1g ,lg,l)"O!-'l' gcl~l 
-.31 ;,32 

':!.h\i\~\.\kd R:\A .... t<\\n\n~ o\, ;.27-';'.2K 
;nl,'",ILlli.", int" 1):\,-\, I,IX, I. 10;1, 0;,14 
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';418,16.24,16A8 
CadoliniuJll OX)'sultide intensifying screens, A9.11 
CALl, IH.24, IH,27, 18,30,18,37 
CAL4, 1~.14-18.15, 18,2~ 
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expression library construdiol1, I~A8-I<I.49 
inverse peR, 8.81 
isolation 

CTAfllhl',h.62 
hydrodvnamic shearing ttlr,L" dnd, 6..\ 
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tion) 

over\,il'w, (1.3,1 
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I ):\c\ for. Sec (;ellomic DNA 
g.lp" in (O\'t'fJgl', 4.h~.L7 
h'"1]'1I1, table of, 4,4 
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I'lr storage of bac\eriicuitures, 13,90, 17,24, 
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1I11.~1;11.("Ii"rain.IH.116 
III I: s,c I iL'xammincloh,llt (hlmide 
III I . h~\lro(hl(lri( ,I(id I. :\ 1.1 C, A.6 
1 bIt ,hock g,'l1e,. ("'iui.lI'. 13.2:; 
I I 1"1 hl"II,lhll h'lgS. Sc,' Scal-A-.\Ic,11 hlg, 
Iklic.he. ·1.2 
I [c!lu,l)d<'rcr priOri, gl'llol1)ic fc ... ollrlC:-' jl)T llli(fo<lr· 

1',1\,. AIII.6 
I klpc'l ,iru, 

1'11.l~:'·1l11L" .1l1d. 3.·12-.1.47 
l'Il'I',lroltion of hi~h-tilL'r ,tock. 3.46 
... tq'll.:rinfcl."tillll protol"nt, 3,47 

I 1t'I1)('\, ytt1rnl.'tl'r (ountins, AH,h-AH,7 

I kl11,.~lohin inhihition of peR 1)1', X.1.1 
Ilq',"in 

inhihition of pt:!{ h~. K. L1 
ill '-IouthlTll Iwhridi/atlol1, 6,';6 

1111'1, 

1I11\I.\lt1rc',ln,Jiy,i."olutiolb,IH.1O.J-IH.I05. 
II'.IIIH 

III hlllding hlll'teor. ILll. 14.36 
111 ~ 1..,11 n.' .... u ... pcllsinn huffer, 17.h 
in 11\"". I dilution huffer. 17.1 '1 
!!l t'!l'd rophnrc .... i .... huftl..'r", J .1,36 
ill "Iigonullc'otidc I,lhl'iillg huffer. Y.I 0 
in r,u;dotll primer hufti.'r,\l,h, Y.47 
III tl"'~lh.' hOlllog('ni/.ltion huftt'f, 17.h, 17.25 
in tl"'~Lh.: rc'>u"pl'Il.'lIOn huffl'f, 17.6 

IIll'h-hulhTc'd 1).~IF~1. 16.32 
IIII'I'-hlln~'rcd ,,,Iille. Ih.IS-16.17. 16.22-16.23, 

\h.~.2 

I krpl" '"11I'Il'X type-I . H~\'-II 'ldR Iw,ioJ1 to 
\'1'111 pmlL'in. 17.0-)-17.55 

illlil r"l'diti"l' "'ellle'II!>. II.Y:; 
I kll'n,dul,k, ,lnaly,js II j:\). 13.4'1. 1.1.5 I 
11l'\.llictl'itril11l'thyl ,ll11moJ1iul11 hromide. ,)CC a/50 

(l·tl'itril11l'1hl'i,lll1mOllillll1 bromide 
pnh "',Iu .. h,lridL' rl'll1o\',lL 2.105 
Ill!" ... dILlhdi/<llion (lfin<--ju .... ion bodil''''' 15.54 

1 lo.ll11l1lil1l'coh,lit chlmide I HeC) 
,\\ l! \!hk'll~il1g ,lgeJ1t, I.':::-t, 1.1 ~2 
Illlr.llht(lnll.ltitln hutkr,. 1.1117-1 10K 

ill; ~t'rk', r i oli, 2.21, 2.2H, 11.,)'1, 11.111, 14,clX 

1 lild! III ... ik'~din .. ;dl'd mllt.l~l'llc..,i ... protocoL 13.H4 
i iI:.1I I11cthl'i.h'" .\404. ,\·\.7 
{illdlln1l'lhd.hc. :\4.7 
I jl~h-mtllc(lll"H"eight IJ:\A. Scc Chromosomal 

11:\:\; (;"nomic D:\A; I.ar~r DNA mole­
tuk'l 

Highprrt(1J'Ill,\JKc liquid chromatograph,' (HPLC) 
hydrodynamic shearing of DNA. A8.33 
oligolludeotidl' purification, 10.49 

itilllA gene. 2.16 
itilll[) gelle. 2.1 b 

Hil/dl, 1.100. A4.9 
Hil/dlll 

7-de'lla-d(;T1) modified DNA, cleal'age of. 8.60 

cleavage at end of D;-..)A fragments, AliA 
fragmCl1t sill' created by, table of. A4.8 
linker,cquences. 1.99 
site frequency in human genome, 4.16. A6.3 
lermin"llsubterminal site cleavage, inefficient. 

~.3R 

liil/n 
7-dcala-dGlP moditied DNA. cleavage oL 8.60 
in end-labeling. seicctin. 9.52 

Hirudin.AS.1 ' 
11/-,3.4.59, I H.II. 18.19. I R. 22 
lIis6 epitope. 17.93. See also Histidine-tagged pm· 

teins 
His·gond Resin. 13.46 
Histidine 

tll]' ,lftinity puriti(ation of fusion proteins. 15.6 
(od()n tlsagl\ A7.3 
nOl1lenclature. A7.7 
prol'ertirs, I"ble ()t~ Ai.S 

Histidine-tagg,'d proteins. 17.83 
elution by decreasing pH, 15.44-15.48 
purification hi affinity chmmatography. 15.6. 

15.44-15.48 
in SPR spcctro,mpy. 18.99 

lIistochemical stain. 16.13 
~-g'IIact()sidast' ,Ind, 17.'18-17.99 

Histone dea(et~'lation, inhibition ot 16.17 
IIi sTrap. 15.46 
HIV See Human il11l11ul1odetidenc), virll5 
HivtMER program, AI1.7 
H:-'1S 174 h. coli ,trail1. 13.23. A3.7 
H:-1PP (2-hydfllX\-3-naphthoic acid 2' -phel1)'l­

anilide phosphate 1.9.79 
Hoechst 33258 fluorochrome, 6.12. A8.19, AB.22-

Al'I.23 
Holliday structure. 2.16 
HOl11ogrnizatiol1 of tissue. 6.7-6.8 

t,)], Iluclear extract preparation, 17.8 
fl1l' RNA i,ol,llion. 7.6-7.7 
for transniptiol1al run-on assay, 17.D 

lIo111opolymeric tailing. \ 1.110-\ 1.\ \ 1 
Horseradish l>L'ro;o,idase (HRP) 

antibody (oniugates. A9.34 
CARD (catalyzcd reporter deposition) protocol 

and. A9.19 
(hemiluminesccnt assay. 9.79, A9.19 
as digoxigenin reporter cnz}'lIle) 9,77 

luminol probes and. A9.35-A9.37 
overview, A9,35 
as reporter enzyn1e, 9.77,9.79 
in screening expression libraries, 14.3, 

14.20-14.21 
chemiluminescent. 14.11, I·UI 
chromogenic', 14.10-14.11 

ciubstrates, NUS 
Hot start PCR, X.89 
Hot tub DNA polymerase, il.IO 

in l11egaprimcr PCR l11utagenesis method. 13.33 
properties. table of. A4.23 

HotWax Beads. ~.IIO 
HOllsekeeping gencs 

.. lS endogcnoll.'! ... ldlluards for quantitativ(, peR, 
B.SG-B.X7 

l10rmalizing R\:\ samples against, 7.n 
IIptll.A4.9 
Hpilll methylase. A4.7 
lipid 

"111l1 l11ethylatil)J) alld, 13.87 

1(J[ T \"t~dor (J'cMioll, HJ,C; 
lipid methdase. :\4.7 
liphll. dl1l1l mdlll'Iatinn and. A~ 
HPU.:. See High-perflHl11amc liquid chrnm,lt()~r,1-

phI' 
HPOI. epitope t'lgging. 17.93 
HRI'. Sec lIorserad ish pcroxidasc' 
IISB buffer. 17.2.J 
h,dM. 11.66, A4.4 
hsdR, 2.28-2.29, 11.23~ 11.24, 11.66, :\4A 

hsdR4, :-'11 J vectors and. J.I O. 3. 12 
hsdlii 7. ~! I.'wctors and, 3.10.3.12 
IwIS, 2.29. A4.4 
HS~P (homoiog)'-deril'cd scwn";!]'\, ,tructure of 

proteins) database. AIl.22 
H-tetrazole.IOA2 
Human Genome Pro)l'l'\, 12.99. 18.66. A I 0.5 
Human immunodetic'irncy virus I HI\') 

GeneChip ,llTa)" AIO.Y 
Rev protein, 18.11 

lIuman PAC librolrv, 4.9 
Hybond·C t'xtr,l. 14.6. 14.24 
lIybridization. Scc 0/50 Nitro(ellulose membranes; 

Nylon membranes; Probes; Southern 
hybridilatiol1 

bacterinplldge A rewl1lbinanb. s(]'eenin~ 
DNA transfer to tilters, 2.9()~2.95 
probe purity, 2.98 
in situ aml'lificoltion. 2.% 

blocking agents Illr. A I. I 4-A I 16 
eDNA s(]'ecning, 11.27~1 U2 

homologous probes, I 1.27 
similolr sequence probes, 11.28~ 11.2':1 
subtracted (DNA ['robes. I 1.29-1 J..l1 
synthetic- oligonucleotide I'I'0be,. I U 1-1132 
totoll d);-")A probes, 11.29 
zoo bloh. 1 1.28 

(helllilumines(mt 1,lbd, in, AI). I ,~.-\Y.I~ 
Church buffer. ·1.26 
competitor Dt\A use. 4.26 
cross~hybridization. reducing. ~.2·;· 
denaturation of DNA on tilter, c.Y·1 
direct ,drdion of (DNAs prot.1(ol, II.~~-II lOll 
of DNA sep,mlled bl' CHEF. S.~2 
of DNA scp,lrated bvlAfE, 5.:X 
DNA transfcr to tilters. 2.90-c.9" 

rapid protocol, 2.95 
rxpression libr,lr), screening, I L1() 
tlxation "f DNA to tilter. 2.94-2.'15 
in t(mnamide-L'Ontaining butkr,. 6.60 
Grut1stein Hognes:, s(n.'cning, l..2H 
identif'\'ing recol1lbin;1I1t plasm ids In'. 1.27~ 1.2~ 
at lo\\' stringency, 6.58 
making tilters, 2.'1.1 
melting temperature and. I OA~ -10.48 
microolrr,1\'S, A I 0, I 0-1\ 1 0.12. A I II. 1 4 
nonradioactil't' labeling and. 0.76-0.80 
northern hybridization 

backgro~nd. 7.45 
eDNA library screening. 11.18 
tixation of RNA to mel11br,1I1eS, 7J5-7.j(). 

i.39-7.40 
at lo\\' stringency, 6.58 
1tl\,·-stringeIKY. 7. B 
membranes used 1'01'.6.37 
nonradi(hlcti\'e L.lheling .tnd, \).76, ~):;O 
overview oL 7.21-7,26 
protocol. 7.42-7.44 
quantitating RNA by, 7.66 
ribollulic,lS(, protection .lS.s.l~· compared, 

7.63-7.65 
RNA separation by size 

e1e(trophoresis of glyoxyl.ttcd RNA. 7.27-
7.30 

equalizing RNA amounts in gels. 7.21-7.23 
forn1,lldehyde-<lgarosl' gel,. ,.31-7 .. \.1 



7.21.) 
O\l'['\ il'\\, 7.2 
(l"'l'udoll1l'''''''.Igl'''.J~ ..,tandanh, 7.2.; 

R\J\ trclll,fL'r t() IllL'mhralll'S, 7,2:;~7.26, 7,"~5-

"II 
I11l'1l1hr.1I11'\ u..,l,d for, 7.23~7.2:i 
prOl\h:I)J.." 7.Y1-7.41 

..,t,\illin~ of R:\.\ Oil 11lL'l11bral1l's, 7,Jr.) 
,tel" il;\ohed, 1i,,1 of. 7,21 
'tripplng hlots, :-..+4 
trnuhk'\hooting, 7.45 

lor nllck'''l' \ I m,;pping ()f RNA, 7,3~-7,hli 
oligonucleolidc prohes 

degl'lIl'r'lIe poo", I (),5-1 O,{) 
h) bridi/,lIioll te'mpcr.Iture, I (),c, 

length nf probl's. 10.4-105 
ml'lling tl'lllperatu reo IO,2-11J.4 

I"l"\"""()liatioll kinl:tic" 7.65 
rl'J'l'Iili\'l' ekn1l'nh in probes. 4,26-4,27 
R\,\ 

dnl ,lIld ,Ini, 7,46-7,SIJ 
illkll'lit~ of ,iglwl; 1111'dSUrillg l 7.47 
tlorlll,lti/,ltion, 7.47 

protnL"ol. 7AK-7.50 
... ample .lppli(,ltion to ml'lllbrane, 7.~h 
,I,lIld,\I[is, 7,,17 

nnrtl1l'rn prolocol, 7.42-7.44, Sec II/SO 

\onl1l'1'Il h\'hridil,'lion 
''IT(.'l'l1il1~ 

!lAC libr.lril·'. 4,511-4.S1 
h,ldeliti colonie, 

hindlllg J)\A 10 tillers. 1.131. 1.1.)5, 1.13 7 
illtl'r I\~pe. choo,ing. 1,126 
inlermediate' numbers, l.12\l-1.131 
1.lrge nUlllbei', 1,132-1,134 
h',;n~ ((lIon ie" 1,131. 1.135-1.137 
\\'ilh radiolahl'led probe. I.1.lX-1.142 
replil.1 lillers. I. U I, 1,134 
.,111.111 numbe'r,. 1.12(1-1.12~ 

\ 113 pl.lljUl" by, .l. II 
,iIL'-dircded mutagenL'sis donc,. 13.40-13.47 
,uhlr.ldi\c. Y,H-Y,-J6, 9.49, <),~()-9,91 
Ult.llllplilil'd (Osmic! high-cap.ICity, 4,2-1--1,27 

in ,ilu h)'l'riciil,lIion 
IHIlH.tdio.ILli\'c I.lbeling and. <),76. 9,RO 
R\A pruhl" Illr, <),.15 

'lIhlr.ldi\'e, 9,.J1-9.4(), 9.49, <),\lO-<),<)I 
tr'lIl"lriptinnal rlln~OIl aS~tlys, l7.23-17.24, 

17.~K~ 17.2Y 
II\'hridi/.tliulI hulll:r. :\ 1.12-A 1,13 

"ilh 1(>rJll.llllidc Ullr RNA), AI.Ll 
"illlOul fUrJlwmidc Ifor RNA), AI 1.1 
III lIucic.",· SI m.lpping of RNA. 7.56 
r.lpid,I1,61-h,62 
III rihoIlUlk\h\.' prl)ll'Ltioll a'i;iay proto(ols, /,67 

I h'hridi"llion ch.tmbm, 1,139-1.141,2,97. A 10,1-1 
II\'bridi/alion ,olulion, 6,51-6.152,11.100, Al 13-

,\ 1.11 
11",11./ I\'u" 'I.!lion I Robbins), A I u.s 
II;dr.llille 

,'-IllL'lh\'lcyr",ine .1Jle!. 12,C,H 
in ,lwl11ic.tJ ,equcncing prolowl" 12,61 12,65 

r.ll'id ml'lhods. 12.71 
llluLlgl'nL',i, from, I J7H 
",II inlerl!:rcncc \\'ith. 12.7,1 

I h dr.llin,' ,lop ",Iulion, 12,6.1 
Ilnlmchloric ,\lid IIIU). ,-\ i.(l, A 1.12 
I h'dnldm.lmic ,hc\lring. 2,76.6, I 0, 12.10-12, II. 

'Sec ,,/,,1 h'.,gll1~ntation uf llNA 
Ilnlmlink, \3,51, 13:53 
Ilnlrophohi,ill ,<,lie',. ,W,]I 
IlniroShe.lr. AH,3,; 
I iI'dm\\ r .. dic,tJ fuutprinting. 17,76 
I h'dr<l\~ .. p .. till' chromatography, 7,65, 9.44. <),9()-

99 I. II, III, AH,12-i\H",4 
Ihdr<l''',llllinc, 1.\,<)1. 1.i,')5 

for cka\'age (If fusion protein, 13.8 
mllltlg(,Ill':-.i~ frum, 13.78 

2-hydr'''\'-3-naphthoic acid 2 -phcnylanilide phos-
ph.lle I IINPP), <),79 

.l-Ip'h\'droxyphenyl) propionic acid IIIPPA), :\9,.15 
Hydrmyquiniline, A~,9 
Ilygromycin, 16.49, 17,74, A2,7 
Hygron,)cin- B phospilotr,msferase, 16,47, 16.49 
lIypophosphorous acid, AH,27 
Hyp""mthine, H,(,8, 10,9, A6,10 

1"1 
dec,,, data.A9.15 
radlolaheling antibodies. A930 
sen'iti\'ity (If autoradiographic methods I()r 

detection, A9, Ll 
'" I deca)' d,na • .'19,15 
las)", 18,% 
IBIS !limensor, Iii, 96 
Idcntical-b\'-desc~nt (IBD) mapping. 

AIOI7-AI(),18 
IgG, r.t(lioiodination of~ 14.5, 14,16 
IeI' (imidJLolcglycerolphosphatc 1.4.59 
Im"li,'ne image analysis program, r\IO,13 
Imid,vole. 15,44-1 S,45. 15,47 
Il11id.uole buffer, 9.74.15.45. A4,35 
Imidawleglycerolphosphate (1(;1'1. 4,59 
Imll111nit\· \'cctors, 2.21 
Immlll1o~ftlnit\' columns, II, I (), Scc a/s" Affinity 

chrol11'alography , 
Immunoa,say. Sec Immunological scrcening 
Immunoblotting, A8,52-A8,55 

blocking agents, A8.54 
membrane types. AH,53 
probing ,lI1d detection, A8.54-r\8,55 
staining proteins during, A8,54 
transfer of proteins from gel to tilter, A8,S2-

.'18,53 
Immunotluorescencc and epitope tagging, 17,91 
Immulloglobulin-binding proleins A, G. L, A9.46-

.'19.49 
Immunoglobulins, Sec Antibodies 
Immunohistochemical staining 

lilr r3-glucuronidase. 16.42 
of cdlmonolayers for ~-gala((()sidase. 16,13 

Imlllunological screening, See a/so Expression 
Iihrarics, screening 

antihody choice, 14.50-14,51 
allli,era puritlcation, 14,51 
cDI\A screening, I U2-11J3 
chemiluminescent labels in, '\9,17-.'19,18 
cross-readi"e antibody rcmo\'al 

affinity chromatography, 14,2B-14.30 
incubation with E, coli lysate, 14,26-14,27 
pst'udoscreening, 14,23-1'1.25 

epitope tagging, 17.90-17,93 
of expression librarics, 14,1-1-1.3 
validation of dones isolated I1\', 14,12 

II11111ulloprecipitation, A9,29 ' 
coimmunoprecipitation.ISA 
cpitl/pL' tagging. 17,91 
of polysomes, 11, I 0 

Inclusion bodies, 15,9-15,11, liSh, 15,58 
isolalion by centrifugation, 15,10 
lysis of bacteria containing, 15,10 
purification and washing, 15,51-15,52 

Triton X-I 00 use, 15,51 
urea lise) 15.52 

purification of proteins from, 15.49-15,54 
cell i)'sis. 15.49 
retlliding of protcim. 15,53-15,54 

rcti)lding proteins from, IS, II 
solubililation, 15, II, 15,52, Jj,60 
washing. IS.I () 

Inclusion-hod\' solubilization buffer, 15.50 
Incol11patibilit~· of plasmids, 1,7-1,8 

India Ink, AN,54 
Inducibk expresoion ",Iem, 

ecdysone. 17,71-17,:4 
It'traC)'ciine, 17,52 17,711 

Induction mediulll, 15,12. 1,;,,\ I 

Illdex 1.19 

IntluL'l1/;t viru:-. hl'ma~t!llltinin, cpitop",' t<lgging u(, 
17,92 

Iniectioll/tran,kltion buffer. j,K6 

Ink, raclioactil'l', 1.140, 1,1-12, 2,97-2,l)X,r\I,21 
InosinatL' (11\11'1 dchydrogcl1.lse. 16.49 
Inosine, g,6B, 1',113.10,9-10.111. I U2 

in n:-:A ,eqllencin~. le,xX. Ic,'I~, 12,97. 12,1119-
11,110 

SequenasL' mc 01'.12.10) 
slructure, A6-IO 

Inoue method lill' prep,tration ,Illd Iranstilrm.llJon 
of competent I. ,oli. Ll12-1.115 

itbt'cts 
baculoviruscs, 17,X 1- 17Xl 
"xprcssion ill cultured cells. 1.;,:;5 

rn~crtion v('(I01':-;, A, 2. Il), 2.': I 
Insertional in.lCti\'alion, 1, I II 
In situ 11\'bridilatio/l 

/lonradioactive labeling and. '/,7(1. 9.XO 
Rl\A probe, ti,r. 'U5 c 

Intcgrasc. 2.R, 2,16. 11.11 
Integration host tClCtor \ IHi' 1,1,16 
Integr<ttiol1 of A" 2,16 
Intensih'ing screens, A9, II 
Interacting sequence l<Igs liSTs t, I K, 124 
Interaction rcscue, I X, 122 
Interaction trill' 

genomic analysis, l~, 123-1 H.I.2'+ 
librar\, screening. IK.lO-IR.-lK 

p-g.llactosidasl' all i\ ity assay, I K.56~ I l'{,J; 
dldr.JCtCri/dtiull {)( i..,olak'\, I ~.45 
confirnutioil of p()~iti\'(' J'L'actioll"o, 1 K,3K-

Itl,45 
flo\\' chart tl,r. IX,.lK 
h.lr\'~sting transformants. I K ,13-1 H,3-1 

b\' agitation, I K"q 
b)' snaping. IB,\-! 

interacting proteilh. ,creening I'm. I K,3:i 
material, t(lI', I R,.lO-IH,,\1 
rapid screen or pllsiti\'e readants. I K.-J6-1 K.-JR 
transfmlll<ltion of lihrary, I H32-1 H"l,l 
troubleshooting. I K,35. I ~,,\ 7 

rdated technologies. 1$,125-1 H, 127 
ill! gene, 2 .. \ 2.g, 2.21 
In\'erse PCR, 1.157.4,74--1,75, R,X I-X,HS 

lllalerials till'. K,H2-H,X 1 

method. $,K4-8,BS 
owrvicw oe H,g I 
restriction enLVllle choicc for. X,X I, x,X-I-x,H5 
schcmatic rl'pl:esentati,rn of. H,$2 
sitt'~din.'cted mutagl'l1c."is 

delelion introduction, XA2 
end modification. X.-J2 

uSt' of. 8,81 
Inverted repeat sequencc" kth.llil\' "I'. I 15 
Invitrogen, 1.S4 
In vitro mutagenesis, 12.1 02, 1_~.1 '1-1 .1.2.1. ,'Icc di",(J 

j\lutagcnesis, site-dirl'cted 
In \'ilro packaging. 2.111. 11.1l.l-II.II-I 
In vitro tr.\t1sCJ'iption 

capped RNAs, ~,H8 
of genomic fragmen\>. ·1.7-1 
kits, 9,32 
pl."l11id veclors li)f. 9,2<)-9,31 
protruding Y termini, '1.3,1-9,34. \1.36 
I{:--IA pol)'I11L'r",(s, 9,x7 -9,88 
R:-.1A probe synthesis, 9.29-9,37 

materials Ill[. 9.32-9 JJ 

promoter addition I", peR. 9,36-~,,17 
protocol. 9,33-935 
for R~asl' protection ,1SS,l\ 



1.20 Jlldex 

I') \ III!) tLllhl'rtptiUI1 i ,'(I/lllllllt'r!J 

[1\ \ Il'mpl,lk pfociuc·tioll. 1.711 
Pl'llllllol, -1 

hI! 111 .... Illl hdHidi/dtion, Y . .') 

trlluhll' .... ho()tiIH!" 9.56 
/(\,\ puriti(,ltiOll,\).3.l-lJ.3,) 

Ll"~·" (It, lJ,XK 

/, "I<n,', r ,Iciio/"bding "f. /·1.5. I ~./6 
[. Illl hiLl't.j k, :\.J"!~, ~\.;.l 
I"el,,~cn [.3A.(Hctr,lchl"ro·3(f.,h(X·diphenylgly. 

lour,l(ill.NUIl 
I, ld, ""hClllOi, ,Kid 2·' 2·nitropl1l'nyl) .. l·ll1ethyl·3· 

hrollloindok·nine,IS.K 
1,'rh'''h,ln~l' lhr"Il1,ItD~r,lpln IDr removal D/ 

cthidillll1 l'f'Ornidc froIll DNA by, 1.7., 
[ .. , 

[['[ ,tI, .\ 1i-:ro.\r[',l1· ~u itc tor .\ I.lcin II"h, A I O.IS 
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l'\!'J'l'..,. .. .\IJ1l dOllint:, 11.72 
i.l. \1' I 'I'r,·" I,'ltor, 11.22-1 l.c),A.U 

1 "I, 'Ir,lil1 I()I ,1I111'Iili,ation "i"d)NA libl,trics, 
11.('(' 

l·\!'rl·",..,illll ll()lling, 11.72 
('\I'r""i,,,) lih',lri,'.I, I ·U7 -14AX 
l!llllllllwtdgi(,ll ~lTl'l'ning of libraries in, 14,2 

i.I \1 'I I I cdor, I t.2.', I 1.23 
i "I, ,Ir,)ill tm dl11plitl(ati(l1l of eDNA libr.lries, 

II.l,1> 
V\I'!\· ....... illtl lihr,lril'''' ,tnt!, 14,-1;~14AH 

l!l)lllUlWltlgil,11 :"IlTl'Clling of lihraries ill, 14,2 
1'1.;<111" ()I'I;',ltion II ilh, i I .62 

iJil'l ,,' wc\()r. 2.\llt.\,X\ 11.2)-11.2(;, /\),,\ 
.l!11('JjIiI..ni(J1l of lihr<lric'" (oll'>trultl'd ill, 11 ,()5~ 

11.(>11 
\ I 1\ \ lihr,ll'l lon,truction in, II.S~ 
111 ,,""Ill'']"li,)1 kit, lor (1)\.\ ",nthesis, II.IOH 
I "Ii ,tl.lin IIH ,ll11plitk,llion :,f d )~A librarie" 

I I.hh 
l'\I'll'..,.· .. I(l11 (lOlling, 11.72 
nt''''"i()11 lihr')ri"" 1.j.47-14AB 
Ilhlllll pnltcilll'.\pJ'c",~iiln in, 14,37, 14.47 
I,L!qul.' jorm,ltioll \\ilh, 11.62 

.Il1gl11UII,hinding ll1odel, I X.I 12--- I R. 113 
[,llllh,l[llI111 ()\~·hrnl11idt.' inkl1:-.if~·jl1g ~crccns, A':). I I 
I 11~' 1),.\ 111()b uk,. Vt' tlls" (:hl'Oll1(]snlllal \l:-';A; 

( ;l'J)ol1lil. 1):'\'.\ 

(1[11 ~l'I" -9-:;.K2 
ll(lnit1~ prndU(h ,llld '>I.'n'il.\.'''', -J..H() 
"lllh.r..'lltr.lti(11l hy di,lly",i.., on ~lH.:rOSl' bed, 6.15 
l PllLl'll t LlI ion Il1l"l~lIrCnH.'nt of, 6.111 6.15 

1I-,1~1l1l:11LJti(}n hy h~·drl)dY1MJ1li( ~h('aring. 2.76, 

~"I ,'htrul'hurl'si" diffl(ultl' entering the gel 
dllrin~, h,l:; 

1,>(I:,ltll)l1 tWill ll1<lI11Ill,i1i.lIl ~:I".'lIs 

h\ ""plllliing, h.lh'~h.lX 

lhll1t!. lormdlllidl" 6.15~6.1 ~ 
l"lIl~ l',ukin,1\,' K ,)nd phl'no\. !lA-b, \ I 

minimizing daJl1<lg~ to, 2.1 10 
pa,tial digestion for genomic libraries 

che,king,2.7l) 
I11cthocb,2.76 
pilol reactiom, 2.76-2.79 
preparatil'e reliction" 2.HO-2.H3 

f'ul,ed~fldd gd electrophoresis 
re(ol'ery from gels, 5.83-5,88 
s"paration by, 5.2, 5.55-5.56, 5.59-5.60 

recovcr\, 

froll~ lem -melting point agarOSl\ 5.33-3,35 

Irolll pulsed -field gel electrophoresis gels, 
S.H,'-S.8H 

sperl11inl'ispcrmidinc usc, 5.86 

SUeTO'e gradients, sile fractionation through, 
2.H2~2.83 

transfl'(tion of l'ukdr),otic cells, cakium~phns­
ph ate- illediated, 16.21-16.24 

.\' lauroylsarcosine 
for soluhilization of glutathione S~transferase 

fusion proteins, 15.38-15.39 
fll[ ,olubilization of indusion bodies, 15.54 

LB free,ing buffer, A 1.20, A2.6 
LB medium recipe, ,\2.2 
L buffer, S.n I, S.h.j, 5.66-3.67 
Lck,IH.7 
L1:'.392 F. coli ,tr,)in, A7.S 

genot),pe, A.I,K 
II. VCl:toJ' proptlgation, 2.28 

I.EU2, IB,35, IB,37 

Ll'll(in~ 

codon llSa~l'. r\ 7,,) 

nomenclature, A7.7 
properties, table ot~ A7,9 

Leucine zipper, I U3 
L('upcptin, 17.~S, 1 H.67, AS.l 
Levan sucrase) .t.37 
L"xA,18.14 

bait-LcxA fu.lion protein, 18.17-18,29 
fusion pla;l11ids, 18.18 

It'x;1op-lacA reporter gene, 18.17 
1L'.\:Aap~lll(L reporter, 18.30, 18.32, 18.36 
I['X.,~OIJ-LLLL. 18.17, 18.22. 18.36 

progr,)m, All A 
1.( iJO E. coli ,train genot),pe, A3.8 
L-histidinol, 1/,0 I, 17.63-17.67, 17.69 
Libraries. Sec a],o cDl"A libraries; Expression 

libraries, screening; Cl'llomic lihraries; A 
vector" hbraries 

arrayed libraries, 4,8, -t.39, 4.50, -t.61, 9.9() 

,c'l'elling fllr rel,lted gelle, using MOPAe, 8.68 
Liel. Sec Lithium chloride 
LI(>PCR. Sec Ligation-independent cloning 
lig gene, I. I 59 
Ligase, DNA, :\4.30-:\4.34. See also Ligation reac­

tions 
bactcriophag"T4, 1.157-1 158,3.37,A4.31-

A4.32,A·U4 
activity of, ,\43 I 
blunt-end ligation, "\4.32 
mhesive ter~lini/nick ligation, A4.32 
linker/adaptor attachment to cDI\A, 11.54 
u,cs, li;t or; A4.31 

F. coli, I. I 5H- 1.15'1, A4,33 
in cDNA se(ond str,md synthesis, 11.43, 

11.45-1146 
)c,2.3 

oVi.'rvic\\', 1.15; 
table of propl'l'tics, 1.158 
thermostable, 1.158, A4, 34 
units of actil'it\', 1.139 

Ligase, T 4 RNA li~Jsc, LIS 7 
Ligase amplification rea(tion, 1.157, 1.159 
Ligation buffer with polvethylene glycol. 5.71 
l.igatioll reactiolb 

, .ldaptor attachment to protruding termini, 1.8'1 

in BAL -' I Illut,)genl'sis protollli. I _l.('6 
cll1\A 

into I, w(tors, I t.61 
linker/adaptor attachment to, I I j I - I 1.55 
into plasmid vectors, 11.63 

in circui<u mutagenesis protoLul, 1.'.2-1 
wndensing ,md crowding ,)gents, I _2.1- 1,24, 

1.152,1.157-1.159 
in l'osmid vectors, 4.15, 4.21-·L22 
dephosphorvlatinll of pla,mid 1)\.\ ,me!, 1.9.1 
in directional cloning procedure" 1.84-1.85, 

1.8; 
DNA fragments with blunt enlb, 1.22-1.24, 

1.90-1.92 
DNA fragments with protruding ends, 1.20-[.21 
in exolluclc<)Se Illmutagenesi, prow(ol, Ll.0 I 
fragment ratios, 1.21 
inhihition 

by ~\garose, 5.1R, S.29 
by dATP, 1.85 
by TRIO buffer, 5.30 

in inverse PCR protocol. 8.84 
)c arms to insert gcnomic DI\,\, 2.84-2.86 

linker addition to blunt~ended D:-iA, 1.99-1.102 
in low~mdting-te\11peraturl' agaw;e, I Itl.l-

Ll04,3.29 
M 13 vectors, 33(,-,U7 
oligonucleotide iigcllion assaI' ,01.;\ I, I,l.% 
PCR pmduct cloning 

blunHnd cloning, 8.338._\-1 
controls, inclusion of, 8.41 
directional doning, 8AO 
T I'l'ctor cloning, 8.36 

ratio of components, 1.90-1.91 
restriction l'I17vme inclusion into, I 100 
in ~hotglln Si..,(.lucncing proto(ol, 12.13, 12,1 B-

12.19,12.25 
in USE ll1utagenesi" L1.28 

Ligation-independent dnning, I I 121-11.124 
LightCyder, 8.'15 
I.ightning plus intensifying screens, A~.II 
Lille elements, 11.95 
LINE (long interspersed nuclear dement I 

sl''lucn(es, 4,73 
Linear ampliti«lIillll DNA sequCl1(ini'. Sl'e Cycle 

j)1'\:\ sequencing 
Linear poiracryhlJ11ide a.; carrier in dh,mol precipi­

tation of DNA, M.I.1 
Linker kinase buffer, A I. I I 
Linkers. See also Adaptors 

addition to hlunt-ended !IN,'', t.9R-1.I02 
ellNA doning, IUD-lUI. 11.51-11.55 
che(king reaction products, 1.11)2 
in direct sele(tion of (DNAs protocol, II, I 02 
ligation, 1.99-1.102 
phosphoryl.ltion oC 1.99, 1. JO I 
sequen(es, lable of, 1.99 

Linker-s(anning mutagenesis, 1.1.75-1.1,77 
LipofectAce, 10.5, 16. I I 
Lipofi:ctJmine, 16,5, 16. I I 
Lipofel'tin [,\'[ 1-( 2.3-dioleoyloxl 'propl'i I-ll, ll,ll­

trimethlallllllOniulll chl(lride [1l0TMA [I, 
16.5,16.7-16.8,16.11-111.12 

Lipofectio\l, II.R5, 16.3, 16,7-16. I., 
chemistry of, 16.50 
lipids used in, 16.8, 16.11, I n.5t 
materials t,l\', 16.7-16.1 I 
optimizing, 16,51 
oven'iewof, 16.50- I 6.51 
protocol, 16. I 2-16.13 

Liposomes formation by sonicati(\n, 16.7 
LipoIClxi,16.5 
Liquid chromatography tandem \IS 11.C>\IS/"-lSI. 

18.66 
Liquid Gold, 1.105 
Liquid media for E. coli, A2,2-/\2.4 



liquid llill(lSC'1l 
l(llli"uc ~'rc'p,llali"ll ill RNA purilicalion pro­

loeoh,7.1O-7.11 
in ti'l~tll' "',llnplc homogenization) 6.7 6,~ 

I ilhilll11 chlorid, I Lit :1), 1.5~, A 1.27 
In ullull1n IOdding huffl.'r:-., 7.16 

III dh,\I1ol prt'cipitatioll of Ilucieic aeid" AX.I:? 
pll'cipitall(lll of conlllmin,lIing nllcldc acid frag-

I1ll·nh. 1.5~, I.X2~ 1.83 
pleeipitdtion of /.lrgl· RNA, with. A8.1e> 
in tr,llhniptiot1di run-on assay protocol, 17.2H 

1.:\1'1' elulion hutli.:r, 5.30 
I.".lding bullers. Scc t il'I-loading buffer,; 
l''c'(1) Link dat.lh.!>e, A 10.15 
1"".2.',-,11.1>6,14.6. ILl,!. 14.47-14.48, 15.1~, 15.58 
lon~ I'(:R hulfer. 8.78, 13.21 
I ()\,'··m(.'ltil1g-tl:lllpl'r~ltlltl' agaro~c. Sl'L' Agarose, 

1'>I"'111l'iling-ll'mpCralurc 
In.d), ,"H'C 0/50 (n,'~I(JxJ> n.:'coll1bination system 

in B:\C IWIOIs. 4 .. \ 
in i. \"\..'ctor ... , ..f.tU 

in 1'1 Iwlllr,. 4.4-4.5, 4 .. 17, 4.X2-4Xl 
sequcnce . .!.X2~4.H.l 

IlIl' gei1l" 17.Y6 
luc.'ilc·l"hl', 17.42-17.47, 17.% 

h.leteli.11. .\ ~.2'\~AY.24 
du.11 Il'porta .I"al· ,,·,tCIll, 17.90 
IirL'lly, .\Y.2 1-,\9.2.1 

.l\,\dn t()f, .-\l).22-:\9.23 

liquid ,,'intiliation spectroscopl·. A~.22-
AY.c3 

IUlllinol11etrl', Al).22 
phologr,lphic/X-ray Iilm, AY.13 

properties of. '\9.21-1\9.22 
.IS reporter moiccule. A9.23 

p~ . .'r(l\i~onh.> t<lrgl'ting of, 17.9h 

re.Kt;on ,.It.lh·zed b~', 17. % 

.IS leporter ~l'ne, I7J(]17..l1, /7.42-17.47 
.ldl'.lI1t.lges of. I, .42 
Illlnin()lI1eler Il1l\lSlIrel1ll'llts from Y(Hl'eli 

pl.ltt'" 17.47 
1ll.1icri.tI, tllr, I;-.H 
Illl'lhOlk 17.45-17.47 
optimi/ins measurcmcnt! 17.45 
PI; U \L'Lior" 17.43 
s,intill.llion (Ounting protocol, 17.46 

.h t r,lIl ... tL'Ltion-po~iti\'l' control, 16.4 

III,il'·r.I.'" a".n· buffer, 17.44 
lu,i~enin, structure of, ;\9.17 
LUll1i-t;al.17.:;0 
r lIJl1il!,l..,t1~PP( >, (),-;(j 

IUll1i;llll, 9.79. /4,11. 14.21 
in l'l1ll'll1l' .I".WS, A9.19-AY.20 
hOlser.ldi,h pewxidl"l' and, A9.35-A9.37 
.IS illll11Ul1<l.ISS.ly labd, 1\9.1 X 
struc'iurl' of. ,.\9.16 

l.ull1iulll11elL'r" 17.42, 17.45-17.47 
hiolul11inesc'elKc and, A9.21-A9.22 
c'lwmilullllIIl'scl'!lce allt/' A9.20 

111.\.\ ~ene, A~.2'\-/1'i.24 
IlIxil ~enl', 1\9.2.1-.'19.24 
I \I.IIIIIL' \lln / (oil slrain, Ie vector propagation 

in, 2,21' 
i""tillt' 

\.'ndnn lJ"'<l~l', Ai .. '" 
pr()pl.'rtk·~: t.lblc of, :\,;",,) 

I I·,js buftt'r., 
.IILtlinl' II',is solutioll' 1.11 and III, 1.32-1..\3. 

l.J:i~U6, !..lB, 1.40.3.24, 12.31,AI.16 
t(lf' I )~r\ i,ol.ltion from mammalian ceils grown 

in l1licl<ltiter pl.ltcS, h.19 
101 I ):--;,rS( I hypersensitivity mapping, 17. I 9 
L·,t radillnll\',is huffers, A 1.16 
In ~"I1<"lli( J)~A i,ol.rtion from mouse tJils. 

(),2,1~h.2h 

tor 111.111\11\."i.\I1 J)~,\ isolation, 6.4, 6.0-0.7, 6.') 

pcR Il'si, solution, 6.22 
I,'r r,lpid isoL1tion of mal11lllaliJn DNA, 6.28~ 

6.29 
for r.lpid isolJtion of yeast DNA, 6.31-6.32 
rcd blood cclls, 6.28-6.29 
in reporter assay protocols, 17.36, 17.38 
in screening expression libran' protocol, /4.15-

14.18 
Sf'FT.6.24-6.25 
in (rJnscriptional run-on assay protocol, 17.24 
yeast h'sis buffer, 5.66 

Lysogl'l1 extraction buffer. 14.38 
Lysogen;· 

induction. 2.9 
in Ie, 2.3, 2.9-2.11,2.15-2.18 

Lysozl'me, AI.S, A4.51 
li,r edl lysis prior to affinity chromatography, 

15.38,15.46 
dbwl'erl' oC 1.153 
in E. cali lysate prepJration for aftlnitv chro­

matography.I·1.29 

inhibition of T7 RNA polymerase. 9.88, 15.21, 
15.24 

in ~113 RF DNA preparation, 3.24 
overview, 1,153 
in plasmid DNA preparation protocols 

alkaline lysis with SDS, 1.33, 1.36 
hoiling lysis, 1.43-1.45, 1.49 
ksis with S1)5. 1.57 

in washing solution for inclusion boclies, 15.10 
Lytiease, 5.66-5.67, A 1.8 

yeast cell wall digcstion. 4.60 

M9 medium recipe, A2.2 
MI3 bacteriophage, 1.1 1,3.1-3.49. See nlso 1\113 

vcctors 
adsorption to sex pili, 3.5 
DNA capacit)' of, 3.7 
DNA preparation 

double-stranded (replicative torm), 3.25-5.25 
large·scale.3.30-3.33 
single-stranded,3.26-3.29 
ur.reil-substituted DNA, 13.11-13.14 

[)f'A puritication, 12.2 1-12.23 
blunt·ended. dephosphor)'lated DNA for 

shotgun cloning, 12.24 
sl11<11I numbers of single-stranded telllplates, 

12.23 
genetic map of, 3.3 
growing in liquid culture. }.20~3.22 
m<>rphogenesis, 3.5-3,(, 

ph,lge display, 18.3 
plaques 

picking, 3.22. 12.21 
type. 3.2. 3. 17 

plating, 3.17-3.19 
precipitation with polyethylene glycol. 3.26~3.28 
proteins encoded, 3.2-3.7 

ttll1ctions of. 3.4 
replic.ltion, 3.2, 3.5-3.7 
sitt-specific mutagenesis, 8,42 
structural model of, 3.7 
transuiption, 3.5 
uracil·substituted DNA, preparation of, 13.11-

13.14 
M 13 \ectors, 3.H-3.16, A3.5 

analysis of clones, 3.39-3.41 
screening lw hybridization. 3.41 
,ize anal;'si~ by electrophoresis, 3.39-3.41 

bacterial host tor, 3.10-3.16 
doning prohlems, strain-dependent, 3.11, 

3.16 
r plasmid, maintaining. 3.11 
markers, 3.10-3.11 
,rr.tin, choosing and maintaining, 3.1 1-3.16 
table of, 3.12-,\.13 

Index 1.23 

cloning 
loc.ttion, 

gent' X, 3.9-_~.1 () 
iargt' intcrgcnic legion, .\.Y 
multiple cloning sites, tahk of. 3.14 
s111all intergeni~ region, 3. Y 

materials. 3.35-3.36 
ml'lhods 

dephosphorylation of vecten DNA, 3,34 
(orct'd (directional donin~), 3.34 
ligation of insert into linearized vector, 
.1.34 

protocol, 3.36~L;g 
trdnsformation rl'actions .. 1.37-.l . .lK 

ddetions .ll1d re;rrfllngelllellls, limiling, 3.3.1-
.1.34, .l.49 

growth tillles, 3.49 
histLlt~, 0(, 3.8 
insert size, 3.33 
nested deldion mutant ,et creating, U.57, 

13.59-13.61 
oligonucleotide-directed mutagenesis protocol. 

13.15-13.18 
overview, 3.8-3.10 
phagemids, 3.42-3.-I~ 
primer.s t"r cloning ,ites in. S.I IS 
screening clones for site-directed mutagenesi,. 

13.4{)-13.46 
in shotgun sequencing protocol, 12.19-12.25 

dephosphorylated. bluntl'l1ckd DNA prepa-
ration. 12.24 

DNA puritication. 12.21-12.24 
growth in 96-tuhe format. 12.19-12.21 
single numbers of templates. prq1aring. 

12.2.\ 
test ligations, 12,.25 

suoe/oning YAC [)1\',I, into, -1.64 
;-'113-100 vector. 3.,!~3. 10 
Ml3K07vector, 3.42, 3.14-5.47, IIl.111> 
MJ.lKE vector. IS.IIS. IS.120 
,\1 I 3111p series vcctors, 3.8-3.9, .\.14 
;-'15219 E. coli strain. 15..J. 15.25, 15.27. A3.8 
tvlACAW (MUltiple Alignment construction .1110 

Analysis Workhmch) program, A 11.7 
Macroplaqut's, Ie. 2.3 I 
Mile! cleavage of 7-dea!.l-d(~TP modified DNA, 

8.60 
",lagic Minipreps, 12.27 
I\lagnesiurn chloride 

MgCl,'6H,O solution. AI.~7 
\1gCI>Ca(:!, solutio", A I .21 
in Sequenasc reaction buffer. 12.33 

;-'lagnesiurn iilllS 
D~ase 1 and. 17.6, 17.10-1 i.11. 17.75, A4.40-

A4.41 
exonuclease III and, 13.73 
inhibition of EeaRI llIl'thdasl' by, I 1.48 
in !If I3 growth media. 12'.21, 12.23 
in PCRs, 8.5-8.6, 8.21, 8. I 10 
PEG stimulation of j)f''\ ligation and, I 152 

I\Iagnesilirn sulLae (MgS()~ I, A 1.27 
t--lagnetic beads 

overview, I 1.1 18-11. I cO 
strept,lI'idil1-coated, , .20 
uses for, tahle of. 11.120 

:VIaIE, 15.7, 15.40 
affinity purilication of lusion proteins, 15.4 
soluble fusion pwtein production, IS.Y 

;-'!altoporin, Ie adsorption to. 2.-1 
Maltose, A 1.27. A2.8 

induction III' lO/llil gene, 11.62 
for A growth, 2.26 
in Ie media. 11.62 

:Vlaltose-binding fusion proteim, 1-1.47, 15.26 
'Iftinitr chnJmatogra!,h~' puritkatlon. 15.6. 

I :;.40~ 15.43 
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h,III'L"ting 01 t.lil" 6,24 
Olh,-tuhl' i..,nLltloll, 6.26-6.27 
In'l11 p,lr,lllll1 bh:k" 6,27 
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..... llllpll' ~tor,lgl.:' 6.24 
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(nllll p.If.l!lln hlol-k .... , (1,~7 
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III '1" ,oli ng, (), I il-6, I H 
thIng form,lIllidl', h. 13-h.l.1 
(hil1g protein,I'" K ,md ph"l1ol, 6,4-6, II 

11111·1 511·kh I ):\,'\ ,ill" 6, 10,6, II 
1.'1I-2IJO-kh I i:\:\ Si/e, 6, I O-,r" II 
I\',i, 01 hlooel (ell" 6,X-(" 0 
h,i, oll11ol1ol,l)w (db, 6,6 
h',i, 01 "u'pell,i"n (ell" 6.7 
h "j, of ti..,~ul' 'l.<lI11pll's, (1.7 -6,t) 

l'\I't\,·.,.,ioll in. ,")Ct' L\prl·~:-.i(lll in mammalian 
c"II., 

~h\..l'rol ,llld I..'ffi(icn(~ of tnlJ1:-.it'nt l'xpression 
,mel tr,rmt'"l1Htion, 1-,,40 

Il(kk,rr l'\tr,lllprl'l',lJ"'ltiolJ fw III , 17,X-17,IO, 
17<2h~17.2; 

11\.\ i,oLlti,," Imlll, I,;, ;, II 
\,0""\' ,eil'lIiol1 hI' hatch (hr()"1,\\o~r'\l'h)', 

;, IX-7, 14 
f'llk,.\ I \i,:k'dion h~' oligoi liT) (nrOl11ah)gr,l 

1'111, 13-\,17 
trJ'"k, .. :tiol\, \6,1-\«::'; 

hl,,ji,ti,,, Ih"l, l(l,,17-16,,11 
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UNA transfer. See illso Southern hybridization, 

DNA transfer methods 
electrophoretic, 6,36 
from plaques to filters, 2.91, 2.93-2.95 
vacuum transfer, 6.37 

fixing DNA to, 2.94-2.95 
gluing to 3MM paper, 2.99 

for immunological screening, 11.32, 14.6-14.13, 
14.17-14.22, AS.S3 

in A library screening by PCR protocol, 8.76 
lysis of colonies and binding of DNA, 1.136 
for micro array applications, .'\10.6-.'\10.7 
in northern hybridization, 7.2,,-7.24 

nylon mters compared, 2.91 
probe removal from, in Southern hybridizations, 

6.57 
properties of, 6.38 
reagents for detection of antibody-antigen com­

plex, 14.3 
RNA binding to, 6.37 
screening 

bacterial colonies by hybridization, 1.126-
1.134 

bacterial DNA with radiolabeled probe, 
1.138- 1.142 

cosmid libraries by hybridization, 4.24--4.27 
expression librarks by labeled probes, 

14.31-14.36 
storage of, 6,37·-{)J8 
in transcriptional run-on assay hybridizations, 

17.28-17.29 
wetting, 6.44, 6.49 

p-nitrophenyl phosphate, A9.4I-A9.42 
Nitrosomethylurea use in MI3 vector creation, 3.8 
Nitrous acid, mutagenesis from, 13.78 
NMS19 E. coli strain 

genotype, A3.8 
A vector propagation, 2.28 

NM522 E. coli strain 
genotype, A3.9 
J... vector propagation, 2.29 
M13 vectors and, 3.13 

NM531 E. coli strain 
genotype, A3.9 
A vector propagation, 2.28 

NM538 E. coli strain 
genotype, A3.9 
A vector propagation, 2.28 

NMS39 E. coli strain 
genotype, A3.9 
J... vector propagation, 2.29 

NM554 E. coli strain 
for cosmid stability, 4.28 
genotype, A3.9 

N-methylimidazole (NMI), 10.42 
NNPP (promoter prediction by neural network) 

program, AI 1.12 
Nonidet P·40 

in cell lysis buffers, 17.36 
in coimmutJoprecipitation solution" 18.67 
in DNA sequencing reactions, 12.38, 12.55 
ill homogenization bulfer, 17.9, 17.26 
in PCR lysis solution, 6.22 
in supershift assays, 17.17 

Nonisotopic RNase cleavage assay (NIRCA), 13.93 
Nonradioactive labeling, 9.76-9.81 

biotin, 9.76-9.79 
detection after hybridization, 9.78-9.80 
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tluon:"irt'in, 4.77 

Indireet dclection sl'stems, 9,76 
photolabding, 9,78' 

switching to, ':/,80-':/,8 I 
~orthern hyhridization 

background,7,45 
cD:\:\ library screening, IUS 
,1I low stringency, 6.58 
low· stringency, 7.43 
lllembrJIWS lIsed for, (,,37 
l1onradioaetive labeling and, 9,76, 9,80 
o\'~.'r\'i('w of, 7.21-7,20 

protocol,7.4c-7.44 
quantitating Rt-::\ by, 7,66 
rihol1l1dea,e protection assay compared, 7,63-

7,65 
R\:A tixatiol1 to membranes, 7,35-7.36, 7,39 

7.40 
R\:A separ dtion by size 

electrophoresis of glyoxylated RNA, 7,27-7,30 
equalizing RNA amounts in gels, 7,22-7,23 
f'lrmaldehyde.agarosc gels, 7.3 1-7.34 
n1.lrkcrs used in gels, 7,23, 7,29 
overview, '1.21-7.22 
pseudo messages as standards, 7,23 

Rt\A tran,!er to membranes, 7,25-7,26, 7,35-
741 

membr,lI1es used for, 7,23-7,25 
protocols, 7,35-7.41 

,taining of R]\A on membranes, 7.39 
,tel's involved, list of, 7.21 
stripping blots, 7.44 
troublrsho"ting, 7.45 

,\'o{1 
c1):-.iA linkers and adaptors and, 11.20, 11.51, 

11.64 
in e])r-.:A s\'l1thesis kits, 11.71 
cleavage at'end of DNA fragments. 8.38, A6.4 
fragment size created by, table of, A4,S 
genomic ])~A mapping, 5,60, 5,68-5,69 
linker sequences, 1,99 
methylation, :\4,7 
site r;equency in human genome, 4,16, A6J 

\:"I'obiocin, :'.2,/ 
,\'rul 

genomk Il:sJA mdpping, 5,69 
mcth)'lation, A4,7 

C\S.1516 E. "oli slr,tin genotype, A3,9 
C\S.l529 F, coli strain genotype, A3,9 
X,il c!t';l\"lge at end of DNA fragments, A6.4 
,\TA-:-.ii" ·ag,lr",l', 15.46 

regener,l(ioll of, 15.48 
\'111 gelle, A, 2.4, 2,15 
'\U I protein, i., 2,14 
:\uckar extracts 

I'rt'paration from cultured cells, 17,9-17,10 
I'rq"rration from tissues, 17,8-17,9 

C\uclear polyhedrosis viruses (NPVs), 17,81 
C\uelear run·on assays, 17,23. See also Transcrip' 

tional run-on ~lssays 
C\udease S I, A4.46 

digestiun buffa, 7,56. 7,60, AU 1 
digestion of hairpins, 11.46 
in exonudcase I!I mutagenesis protocol, 13.';7, 

13,59-13,6], 13,74-13,75 
l'xolluckasc VII results compared, 7,86 
11.Iirpin digestion, 11.4, 11.16 
i n,lctiv<ltion, 13,61 
l1l<1pping of R:s!A, 7,51 .. ·7,62 

5 .md.l mR:s!A termini, 7,53 
artifdd~, 7 .54~7 .55 

diagrdms of, 7,52-7,53 
digestion conditions, 7,61 
probes, 7,51-7.55 
protocol, 7.55-7,62 

analysis by gel electrophoresis, 7,61-7,62 
dige,tiofl urDNA-RNA hybrids, 7,60-7,61 
dissolving nucleic acid pellets, 7,60 
hybridization of probe and test RNA, 7.59, 

7,60 
materials for, 7,55-7.57 
probe preparation, 7,58-7,59 
probe purification by gel electrophoresis, 

7.59-7.60 
troubleshooting, 7.55 

oven·jew of, 7,86 
ribonuclease protection assay compared, 7,65 
source of, 7,86 
stop mixture, 7,56, 13,58 

Nucleases, A4.38-A4A9, See also BAL 31 nuclease; 
Exonuclease Ill; Nuclease S 1 

bacteriophage A exonuclease, A4.49 
BAL 31, A4.43-A4.45 
DNase 1, A4.40-A4.42 
exonuclease III, A4,47-A4.48 
mung bean, A4.47 
RNase A, A4.39 
RNase H, A4,38 
RNase Tl, A4,39 
SI, M.46 

Nuclei 
harvesting for DNase I hypersensitivity map­

ping, 17.20-17.21 
isolation 

fwm cultured cells, 17,26 
from tissue, 17.27 

radio labeling transcription, 17,27-17.28 
Nuclei wash buffer, 17,25 
Nucleic acid database and structure resource, 

Al1.21 
Nucleic acid fragment removal 

by centrifugation through :s!aCI, 1.78-1.79 
by chromatography, 1.80-1.S1 
by precipitation with LiCI, 1,82-1,83 

Nudeobond AX, 1.64 
Nucleoside analogs used as chain terminators in 

DNA sequencing (Table A6-1 I), A6,10 
Nuclcosomes, DNase I hypersensitivity sites and, 

17.18 
NusA, 2.7, 2,14 
NusB,2.7 
NlISG,2,7 
nut site, A, 2,7 
Nylon membranes, See also Hybridization 

advantages ai, 6.38 
amplification of cosmid libraries, 4.31-4,32 
baking, 7,35-7.36, 7.39-7.40 
biotinylated probe adherence to, 9.76 
brand difference,l, 2,91 
charged vs, neutral, 7,37, 7.39 
chemiluminescent assays, 9.79, A9, 19, 

A9.4J-A9,44 
colorimetric detection of nonradioactive probes 

on, 9.78 
denaturing DNA on, 2,94 
dot and slot blotting of RNA, 7.46-7,50 

Il1tensity of signal, measuring, 7.47 
sample application, 7.46 

fixing DNA to, 2,94-2,95,6.46 
tixing RNA to, 7,36, 7.39-7.40 
gluing to 3MM paper, 2.99 
history of, 7,24 
hybridization at high temperatures, 1.141 
for immunoblotting, A8,53 
lysis of colonies and binding of DNA, 1.131, 

1.136 
neutral vs, charged, 6,38, 7,25, 7,35 

Index 1.27 

nitrocellulose comp.rred, 2,91 
northern hybridization, 7,24-7,25, 7,35-7.41 

tixatioo of RNA, 7,35-7.36, 7.39-7.40 
transfer to charged membranes at alkaline 

pH,7,35 
transfer to ncutralmcmhranes, 7,35 7,36 

properties of, 6,38, 7.25 
screening bacterial colonies by hybridization, 

1.126-1.134 
screening cosmid libraries by hybridization, 

4.24-4.27 
Southern hybridizatilln 

tixation of DNA to membrane, 6.45-6.46 
probe removal from, 6.57 
transfer protocol, 6.43-6.45, 6.49 

stripping, A9,38, A9,42 
transfer of DNA to. Sec also Southern hybridiza. 

tion, DNA transfer methods 
electrophoretic,6,36 
from plaques to filters, 2.91, 2,93-2,95 
V.lCUUJ11,6.37 

UV irradiation tixation of nucleic acids, 6.46, 
7.36,7,39-7.40 

wetting, 7,,38, 7.41 
NZCY M medium, 11,62, ALl 
NZM medium recipe, A2,} 
NZYM medium recipe, A2.3 

o-dianisidine, 14.3, A9,34 
OFAGE (orthogonal field agarose gel electrophore· 

sis), 5.55, See also Pulsed-field gel elec· 
trophoresis 

Ogene, ic, 2.6, 2.8-2,9, 2,11 
Oligo( dT) primers 

in eDNA probe production, 9.42-9.43 
for cDNA synthesis, 11.12-11. 13, 11.15, 1l.39 
linked to plasmid, J 1.12 

Oligo(dT)-cellulose, 7,Ll-7,17, 7,19-7,20 
Oligonucleotide 

elution buffer, 10.12 
hybridization solution, 10,35, 13.41 
labeling buffer, 9,10 
ligation assay (OLA). 13,91, 13,96 
prehybridization solution, 10,35, 10.38, 13.41 
purification cartridges (OPCs), 10.49 

Oligonucleotide-directed mutagenesis 
efficiency of, 13.83 
elimination of unique restriction site, 13,26-

13.30 
oligonucleotide design, guidelines for, 13.82-

13,83 
overview of, 13,3~13,7 

design, 13.4 
diagram of scheme, 13,5 
historr of, 13.4-13.7 
methods of, 13.4 
steps in, 13,6 

phosphorothioate incorporation, 13,86-13,87 
random mutations using spiked primers, 13.80 
selection of mutants with Dpl1l, 13.19-13,25, 

]3,84-13.85 
of single-stranded DNA, 13,15-13.18 
troubleshooting, 13.18 
uracil-substituted DNA preparation, 13,11-13.14 
USE mutagenesis, 13,26-13.30, 13,85 

Oligonucleotide primers, See also Oligonucleotide­
directed mutagenesis 

eDNA probe construction 
oligo(dT) primer, 9.42-9.43, 9.47 
random primers, 9,39-9.40, 9.48-9.19 

for cDNA synthesis, 11.12-11.15, 11.39 
oligo(dT), 11.12-11.13, 11.15 
random, 11.12-11.15 
second-strand, 11. 1 7-11.20 

commonly llsed (Table A6-12), A6.l1 
converting molarities to units of weight, 12,103 
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I,'r 11\.\ ,c-quel1cing, 12.6-12.7, 12,27-12.28, 

12 .. 1';, 12.41-12.42, 12,48-12.49, 12,52-
1:.33, 12.1>0 

d,,: primer" 12,% 
cl1crg)' tr,lI1sfer (ET) primers, 12.% 
stock ,olution preparation, 12,103 

JJ) <'\1m trapping/amplification protocol, 11.90-
II.Y),II.96 

gel purification, need for, 12.103 
molecular-weight (,lkulation, formula for, 8,20, 

S.50 
olig,mudeotidc-directcd mutagenesis, 13.4, 

J.l,6-13.1O, 13.16-13.17, 13,19-13,20, 
1.1.26-1.1.30 

in peR, 8.4-8.5, 8.18 
.\ -RACE, 8.61-8.65 
; -RACE, 8.54-8.1>0 
,mnealing conditions, 8.8-8.9 
(uf1(cntration of, g,5 
degener,lIe pools, 8.61>-8.71, 8.113 
design, 8.13-8.16 
diiferential display-PCR, 8.96, 8.99-8.101, 

8.103, 8.105 
,'xtension of primers, 8.9 
gue'Smers,8.66-8.67 
ino,inc usc in degenerate pools, 8,113 
inwrsc peR, 8.81-8.85 
ligation-independent cloning. 11.121-11.124 
Imker-scanning mutagenesis, 13.76-13.77 
long PCR, 8.79 
\IOPAC, 8.66-8.71 
multiplex PCR, 8.5, 8.107 
l'uritlcation ot~ 8.5, 8.18 
quantitative PCR, 8,90-8.92 
r~striction site addition to 5' termini, 8.31, 

07-8.39 
unil'crs<lI,8.113-8.117 

PCR-mcdi<lled mutagenesis, 1331-13.34, 13.36-
13.39 

in primer extension assays, 7.75-7,76, 7,78-7.79 
promoters of RNA polymerases, adding to DNA 

fragments, 9.37 
pUrIlication, ;,76 
in r,ldiolabeled probe production 

peR, 9.15-9.18 
r,lndom priming, 9.5-9.7, 9.10 
'lI1gle-stranded probes from M13, 9.19-9,22, 

9.26 
ren1l1l'al by ultratiltration, 8.27-8.29 
for reverse transcriptase use, A4,2S-A4.26 
for RT-peR, 8.46-8.48 

oligo(dT),8.46-8.48 
r.lI1dom hexamers, 8.47-8.48 

'pikd,IHO 
unile",d primers, 8.113-8.117 

tor j,gtIO/Agtll, 8.116 
I;" \113 vectors, 8,115 
for pBR322, 8.114 
I;" pUC vectors, B.115 
tr<lIls"ription promoter primers, 8.117 

Oli~'lllllcleotide probes, 10.1-10.49 
biotin labeling, 11.117 
c\)\:\ ,creening with, 11.31-11.32 

degenerate pools, 11.31 
gue"ll1t'rs, II..' I 
unil','r,al b,lses, 11.32 

in ()mpctition assays, 17.17 
degenerate pools, 10.5-10.6 
extinction wdficient, calculating, 10,13-10,14 
guc"mer;, 11l.6-1 n. 9 

dl.>:,ign, 10.7 
hd1ridiz<ltion conditions, 10.8 
melting temperature, 10.8 
mixtures of, 10.7-10.8 

PCR wmpared, 10.9 
labeling with Klcnow fragment, 10.30-10.34 
length of, 10A-IO,:; 
melting temperatures, 10_2-10.4, 10,6, 10.8, 

10,47-IOA8 
empirical measurement, 10,38-10.41 

double-stranded DNA, 10.40-10.41 
single-stranded DNA, 10.40 

in TMACI buffers, 10,36 
phosphorylation of 5' termini, 10.17-10.19 

efticiency of transfer, measuring, 10,19 
materials, 10.17-10.18 
protocol, 10,18-10.19 

puritlcation 
chromatography, 10.49 
HPLC,10.49 
polyacrylamide gel electrophoresis, 10.11-

10.16 
detection in gels, 10,16 
eluting DNA, 10.15 
materials, 10,12-10_13 
protocol, 10.13-10.16 
SepPak C

18
, 10.15-10,16 

by polyacrylamide gel electrophoresis, 10.48-
10.49 

resolution, 10.14, 10.33, 10.49 
precipitation with CPB, 10.22-10.24 
precipitation with ethanol, 10,20-1 n.2t 
purification cartridges, 10.49 
reversed-phase chromatography, 10.11, 

10.15-10,16,10.49 
Sep-Pak C I8 chromatography, 10,28-10.29 
size-exclusion chromatography, 10.25-10,27 
of tritylated, 10.49 

quantifying by 00,10.13 
quaternary alkylammonium salts, 10,6, 10.35-

10.37 
screening expression libraries, 14.2, 14.31-14.36 
synthesis, 10,1, 10.42-10.46 

monitoring, 10.42 
phosphodiester method, 10.42 
phosphorall1idite chemistry, 10.42 
protecting groups, table of, 10.43 
steps involved, diagrams of, 10.44-10.45 
yield estimates, table of, 10.46 

universal bases, 10,9-10,10 
uses for, 10,2 

Oligonucleotides, See also Adaptors; Linkers; 
Oligonucleotide primers; Oligonucleotide 
probes; Oligonucleotide-directed mutagen­
esis 

molecular conversions for (Table A6-13), A6.ll 
purification from polyacrylamide gels by crush 

and soak method,S .51 
spectrophotometry, A8,20, A8,21 

OMPF protein, 17,53 
ompTmutation,15,19 
1089 E. coli strain, fusion protein preparation in, 

14.41 
ONPG (o-nitrophenyl-~-D-galactopyranoside), 

17,50-17,51,17,97-17,98 
OOTFD (Object-Oriented Transcription Factor 

Database), A 11.20 
O-phenylenediamine dihydrochloride (OPD), A9,35 
Oregon Green, 8.94-18.95,18.80, IS.90,A9.33 
oriC, 13.88, A4,3 
Origin of replication, 1.3, 1..1. See also Replicons 

dam methylation and, 13,88 
fl, 17.35, 17.49 
locating by linker-scanning mutagenesis, 13.75 
o riC, 13.88, M.3 
in p~-gal vectors, 17.49 
in pCAT3 vectors, 17.35 
polyomavirus, 11.69 
from single-stranded bacteriophages, 1.11 
SV40, 11.69, 11.114, 17.49 

yeast artificial chromosome, 4.2 
Origin of transfer (oriT). 1.146 
oriS in BACs, 4.48 
Osmium tetroxide, 13.91, 13,95 
Osmotic shock for release of proteins from 

pcriplasmic space, 15.40, 15.43 
Ovens, hybridization, 6.51 
Overhangs, DNA. See Protruding termini 
Overlap extension mutagenesis, Ll.8, 1.1.36-13.39 
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chemiluminescence compared, A9.16 
decaydata,A9.15 
in far western screens, 18.48 
particle spectra, A9.9-A9,10 
sensitivity of autoradiographic methods It)[ 

detection. A9.13 
Dp 

decay data, A9.15 
particle spectra, A 9, 9-A 9.10 
sensitivity of autoradiographic mdhods for 

detection, A9.13 
PI artificial chromosomes (PACs), 4.4 

advantages/disadvantages, 4.40 
choosing t(lr genomic library construction, 4.7-

4,10 
DNA purification, 4.42-4.45 
Human PAC Library, 4.9 
overview, 4.40 
vectors, A3. 5 

P I bacteriophage 
Cre-loxP system, 4.82-4.83 
history of, 4.35 
life cycle of, 4.36 

PI bacteriophage vectors, 4.35-4A7, A3.5 
advantages/disadvantages, 4.40 
amplification, 4,36, 4.42 
arrayed libraries, 4.8 
cloning into vectors, 4.37-4.39 
design of vectors, 4.35-4.37 
DNA preparation/puritlcation, 4,42-4.45 

by chromatography, 4.45 
by drop dialysis, 4.44 
protocol, 4.42-4.43 

electroporation,4.46-4.47 
genomic libraries 

arrayed, 4.39 
choosing for construction o[ {,7-4.1O 
screening, 4.39-4.40 

overview, 4.4 
packaging, 4.7, 4.37, 4.82 

transduction, 4.46 
P2 prophage, restriction of A growth, 2.20 
P3 buffer (Qiagen), Al.21 
p 15A replicon, 1.4 
p53 GeneChip array, 10,9 
1'450 GeneChip array, A 10,9 
PAC See PI artificial chromosomes (PACs) 
pacA gene, 4,37 
PaeI 

cleavage at end of DNA fragments, A6,4 
fragment size created by, table of; 1\4.8 

genomic DNA mapping, 5.68-5.69 
site frequency in human genome, 4,16, A6,3 

Packaging 
cosmids, 4.21-4.22, 4.50 
in vitro packaging, 2.111, 11.1 1.)-11.114 
A vectors, 2,63, 2,65. 2,67, 2,84-2.89, 2,110-2,111 
PI bacteriophage vectors, 4.7, 4.37, 4.82 

Packard MuItiPROBE Il, AIO,5 
pACYC, 1.1.4, A3.2 
pAdlOsacBlI, 4.4, A3.5 

concentration of doubled-stranded D~A in 
solution, A6. 5 

features of, 4.37-4.38 
library generation in, 4.38 
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Pdpain, 1 8.BO-1 8,81 
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in commercial kits for eDNA synthesis, 11.108 
in exon trapping protocol, 11.89, 11.92, 11,94 
I'l[ fusion protein construction, 15.5 
KS I+/-}, 3.15, 3.42, 3.44 
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in ribonuclease protection assay protocol, 7.69 
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in USE mutagenesis, 13.30 

pBR313,l.Y,A3.2 
pBR322, 1.9-L10, A3,2 
d)~A cloning, 11.19 
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solution, A6.5 
electropofation of~ 1.26 
mohilization, 1.140 
overview, 1.146 
plasmid growth and replication, 1.17 
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pCR·ScriptSK( +),1.100,8.35 
pCYPACl, 4,5, 4,9, A3.5 

concentration of doubled-stranded DNA in 
solution, A6.5 

human genomic library, 4.39 
pd2EGFP vectors, 17.88, A3.4 
PDB (Protein Data Bank), Al 1.23 
pDisplay, 18.120 
pDisplay Expression Vector, 18.120 
PEl buffer, 13,15 
PE2 buffer, 13.15 
Pefabloc, 15.41, AS.l 
PEG. See Polyethylene glycol 
pEG202, 18.19, 18,24, A3.4 
pEG2021, 18,19 
pEGFP-F,16,10 
pEMRl, 3,42-3.43 
1,10-Penanthroline-copper, 17,76-17.77 
Penicillins, 1.148, A2.7 
Pepstatin, 15.19, 17.25, A5.1 
Peptide aptamers, 18.8 
Peptides 

antibodies against, A9.30-A9.33 
coupling to carriers, A9,32 
libraries, /8.116-18.121 

constrained, 18.120-18.121 
construction of, 18,117-18.119 
random, 18.116-18.117 

phage display of, 18.116-18,121 
Peptidoglycan, 1.148 
Peptostreptococcus magnus, A9.49 
Perchloric acid, AL6, A8, 10 
PerFect Lipid Transfection Kit, 16,5, 16.7 
Perfect Match, 4,81, 8,9 
PerfectPrep, 1.64, 12,27 
Periodic Table of Elements, AU9 
Periplasmic space 

export of foreign proteins to, 15.30, 15,34-15.35 
export of maltose-binding fusion proteins to, 

15.40,15.43 
release of fusion proteins by osmotic shock, 

15.40,15.43 
Peroxidase. See Horseradish peroxidase 
Peroxisome, 17,96 
pET vectors, 1.12, 15.3,15,5,15.20-15.24, A3,2 
pET-3 vector, /5.20-15.21 
pEX vectors 

expression lihraries, 14.14 
for LacZ fusion protein expression, 15.59 

Pfam program, Al U6-AI Ll7 
PFGE. See Pulsed-field gel electrophoresis 
pFliTrx, 18.120 
PfScan (ProfileScan) program, Al Ll6 
PIli DNA polymerase, 8,7, 8,11, 8.30, 8.77-8,78, 

8,85 
3'·5' exonuclease activity, 8.30, 8.35 
in circular mutagenesis, 13,20-13,23 
in oyerlap extension method of mutagenesis, 

13.37 
polishing eDNA termini, 11.43 
properties, table of, A4,23 

pGEM vectors, 1.11, A3,2 
~-galactosidase gene, 1.27 
for fusion protein construction, 15,5 
pGEM-3Z,15.14,A3.2 
pGEM-lIZfH, A9,23 
pGEMJuc, A9,23 
I'GEM-T, 8.35, A3,2 
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pGEMZ for LacZ fusion protein expression, 
15.59 

pGEMZF, 3.42, 3.44, A3.2 
in ribonuclease protection assay protocol, 7.69 

P gene, A, 2,1l, 2.8-2,9, 2.11 
pGEX vectors, 15.43, :\3.2 

for fusion protein construction, 15.5 
pGEX-l,15.15 
pGEX21~ 15.8 
pGEX3X, 15,8 

pGilda, 18,19-18,20, 1~.27, A3.4 
pGL vectors, 17.96 

pGL2,3,15 
pGL3, 17.43, A3.4 

pGNGl,18,12 
Phage display, 18.3 
Phage Display System/Service, 18.120 
Phagefinder Immunoscreening Kit, 14.25 
Phagemid display system, 18,115-18.116 
Phagemids, 1.11 

advantages of, 3.43 

DNA preparation, single-stranded, 3.42-3.49 
growth time and, 3.49 
materials, 3.45-3.46 
protocol method, 3.46-3.48 
yield estimation hy gel electrophoresis, 3.48 

helper viruses, 3.42-3.47 
preparation of high-titer stock, 3.46 
protocol for superinfection, 3.47 

M13, },3, 3.5 
nested deletion mutant set creating, 13,57, 

13.59-13,61 
oligonucleotide-directed mutagenesis, 13,18 
replication, 3.43 
screening for site-directed mutagenesis by 

hybridization to radiolabeled probes, 13.47 
table of, 3.42 
uracil-substituted single-stranded DNA, prepa­

ration of, 13,12-13,13 
uses for, 3.43 

Phagescript SK, A3,5 
Phase-Lock Gel, 3,28 
Ph.D, Phage Display Peptide Library Kits, 18,120 
Phenol, AU3 

in DNA isolation from mammalian cells, 6,), 
6.9-6.1 0, 6.22 

equilibration of, A 1.13 

inhibition of PCR by, 8,13 
pH,6,S 
spectrophotometry of DNA contaminated with, 

6.11,6.15 
Phenol:chloroform extraction 

of agarase, 5,85 
in DEAE-cellulose membrane recovery of DNA, 

5,22 
in dephosphorylation procedures, 1.96 
in DNA recovery from polyacrylamide gels, 

5,53 
of DNase contaminants, 1.42 
in DNase I footprinting protocol, 17,10 
in DNase I hypersensitivity mapping protocol, 

17,21 
ethidium bromide removal from DNA preps, 

1.74, 1,77 

in hydroxyl radical foot printing protocol, 17.12 
in A DNA preparation, 2,58, 2.70 
of ligated DNA, 1.I 02 
M13 RF DNA purification, 3,25 
of nuclease 51 digestion reactions, 7.61 
in oligonucleotide purification, 10.27 
overview of procedure, A8,9-A8.1 0 
in peR products, purification protocol, 8.26 
plasmid DNA protocols 

alkaline lysis with SDS, 1.34, 1.37, 1.42 
boiling lysis, 1.46 
lysis with SDS, 1.5 ~ 



1.30 Index 

I'hel1<ll:dllo[ottlftn extInction ((o//fir/lled) 
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in ~'e,lst DNA puritication protocols, 4.68-4,69 
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6.25,6,27 
111 transcriptional run-on a;sa), protocol, 17,28 
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in h,J(tcriophagc !l:-.JA isolation, 12.23 
in t, DNA preparation, 2.58 
in \113 DNA preparation, 3.28 
,iitwnc lubricant ttlr phase separation, 3.28 

I'hcnrldlaninc 
(or ,lffinity purification of fusion proteins, 15.6 
cnt\OI1 lIsage, A7.3 
IHlI11Cnciature, A7,7 
properties, table of; A7.9 

Phcnlimcthylsulfonyl fluoride (PMSF), 5,62, 5.78, 
14.44, 14.46, 15.41-15.42, 15,52, AS, I 

in ,ell/tissue homogenization buffer, 17.4, 17.25 
in ccll/tissue resuspension buffer, 17,6 
as protease inhibitor, 15.19 

Phen~'I-Su perose, 15,6 
I'HHH.AST (Position Hit Initiated BLA~T) pro­

gram, A11.IH 
oX 174 oa<:teriophagc, 1.12, 3.8, A3.3 

olig(lIlUdcotidc-directed mutagenesis and, 13.6 
sequencing of, 12.4 
shotgun sequencing protocol, 12,10-12,22 

plto:\. Set' Alkaline phosphatase promoter 
p}wR, 15.32 
Phosphatase. Scc Alkaline phosphatase 
Phosphate buffers, A 1.5 
Phmphate buffers, Gomori, A 1.5 
Phosphate-buffered saline (PIlS), AI ,7 
Phosphate-5DS washing solution, 6.51-6.52 
Phosphatidylcthanolal11ine (DOPE), 16.5, 16.7-

16.8, 16.50 
Phosphortc acid, A 1.6 
Phosphorothioate analogs, 13.86-13,87 
Phosphorylation. See also Polynucleotide kinase, 

hacteriophage T4 
ofS termini, 10.17-10.19 

bluntirecessed,9.70-·9,72 
rrotruding, 9.66-9.67, 9.73-9.75 

of adaptors, 1.88-1.89, 11.55 
by <,xch.mge reaction, 9.73-9.75 
imaging protein phosphorylation with FLlM-

FRET, 18.78 
imiciJmle buffers Jlld, 9.73-9,74 
of linkers, 1.99, 1.101, 11.55 
of oligonucleotide probes, 7,78 
polyethylene glycol enhancement of, 9,70-9.71 
radiolabding oligonucleotides, 13.42-13.43 
in shotgun ,equencing protocol, 12,18 
ofThr-2S0, Ig,n, 18,80, 18.88, 18.93-18.94 
of t\rosine, 14.2 

Phnsl'hotyrosine residues, antibodies specific for, 
14.2 

PhrriT/lt< pyra/is, 17.96, A9.21 
Photohiotin, 9.78, 11.lln 
Photobleuching, 18,73, 18,92 
Photography of DNA in gels, 5.16-5.17 

(CD (charged couple device) imaging systems, 
5.15-5.16 

Polaroid, 5.15-5.17 
polyacrylamide gels, 5.48 

Photolaheling, 9.78 
Photolithography, AI 0,8 
I'HL'B vectors, 15.4, 15.25 
I'HvbLex/Zeo, 18.19 

picoBlue lmmunoscreening Kit, 14.25 
Piezoelectric printing of rnicroarrays, AI 0.16 
Pili, F, 4.49 
PIMA (Pattern-induced Multiple Alignment) pro­

gram, A 11.6-/\ 11. 7 
p1ND(SP1 )/VS-His A, 17.72, A3.4 
Piperidine 

in chemical sequencing protocols, 12.61-12.65, 
12.67, lUI 

rapid methods, 12.71 
removal of, 12,62, 12,66 

cleavage of COl-modified bases, 13,95 
PI PES (piperazine-1 A-bisI2-ethanesulfonic acid J), 

7.28 
in nuclease 51 mapping of RNA, 7.56 
in ribonuclease protection assay protocols, 7.67 

Pipetting devices, automatic 
in PCR protocols, 8.19 
as RNase source, 7.82 

p)BS, 4.13, A3.5 
pJG-4,A3.4 
pJG4-5, 18,20, 18,30, 18.43 
p)G4-5I,18,20 
pJKlOl, 18,12, 18,23, 18.25, A3.5 
pJKI03,18,12 
pJK202, 18.19, 18.27 
PK buffer, 18.51, 18.52 
pKOO, 15.4, 15.23 
pKK223-3, 15.3, 15.15 
pKN402 replicon, 1.4 
PLACE (plant cis-acting regulatory elements) data-

hase, A 11.20 
Placental RNase inhibitor, 8.49 
PLALlGN program, AliA 
PlantCARE (plant cis-acting regulatory elements) 

database, Al 1.20 
Plaques, viral 

A bacteriophage 
~-galactosidase screening, 2.30 
macro plaques, 2.31 
plating protocols, 2.25-2.31 
size, 2.30 
smearing, 2.30 

M 13 bacteriophage, 3.17 
picking, },22 
type, 3,2, 3.17 

overview of, 2.25 
purification, 13.45 

Plasmid DNA 
dephosphorylation, 1.93-1.97 
dcctroporation of E. coli and, 1.l19-1.122 
ligation in low-melting-temperature agarose, 

1.103-1.104 
linker addition to blunt-ended DNA, 1.98-1.102 
preparation 

alkaline lysis with SDS, 1.l9 
maKipreparation protocol, 1.38-1.41 
midipreparation protocol, 1.35-1.37 
mini preparation protocol, 1.32-1.34 
overview, 1.31 
troubleshooting, 1.41, 1,42 
yield, 1.41 

boiling lysis 
large-scale, 1.47-1.50 
overview, 1.43 
small-scale, 1,44-1.46 
yield, 1.50 

for DNA sequencing templates, 12,26-12.31 
denaturation, 12,26-12.30 
PEG precipitation, 12,31 

purification, 1,18-1.19 
chromatography, 1.62-1.64 

commercial resins, table of, 1.64 
Sephacryl S-1 000 columns, 1.80-1.81 
size limitations, 1.63 

CsCI removal, 1.73-1.75 

CsCl-ethidium bromide gradients, 1.1H 
contamination by DNA/RNA fr,lgrnents. 

1.65 
continuous gradients, 1.65-1.6H 
discontinuous gradients, 1.6Y-I.78 
DNA collection from, 1.67-1.68, l. 71 
rebanding, 1.68 

ethidium bromide removal 
extraction with organic solvents, 1.72-1.74 
ion-exchange chromato~raphy, 1.75-1,77 

kits, 1.19 
low-melting·temperature agarose, 5.7 
nucleic acid fragment removal 

centrifugation through NaCI, 1.78-1.79 
chromatography, 1.80-1.81 
precipitation with LiCI, 1.82-1.83 

precipitation with PEG, I. 19. 1.59-1.61, 
1.152,12.31 

steps, 1.16-1.l9 
growth of bacterial culture, 1.16 
harvesting and lysis of culture, 1.16-1.18 
purification, 1.18-1.19 

receiving in the laboratory, \.2>.) 
trans feet ion of eukaryotic cells, calcium-phos-

phate-mediated, 16,14-16.20 
high efficiency, 16,20 
materials for, 16.15-16.16 
method,16.16-16.19 
variables affecting, 16,20 

transformation. Sec Transformation 
Plasmids. See also Plasmid DNA; Plasmid vector, 

amplification, 1.4, 1.13, 1.39, I,4S, 1.56, 1.128, 
1.131,1.143 

copy number, 1.3-1.4, 1.6-1.9 
chloramphenicol amplification, 1.4, 1.39, 

1.48, 1.56, 1.128, 1. 131, 1.143 
E, coli strains-related suppression, US 
low-copy-number vectors, 1.12-1.13 
suppression by penE, 1.13 

incompatibility, 1.7-1,8 
mobilization, l,] 46 
overview, 1.2-1.3 
partitioning, 1.146 
replication, 1.4-1.7 

diagram of, 1.5 
incompatibility of plasm ids, 1.7-1,8 
initiation of DNA synthesis, 1.5-1.6 
inverted repeat lethality, 1.15 
regulation by RNA!, 1.6-1. 7 
relaxed, 1.4, 1.17 
runaway, ], 13 
stringent, 1.4, I,] 7 

replicons, 1.3-1.4,1.17. See also Replicons 
size, 1.9 
stability regions, 1.146 

Plasmid vectors 
adaptor attachment to protruding termini, 1.88-

1.89 
with bacteriophage origin of replication, 1.11 
with bacteriophage promoters, 1.11-1.12 
blunt-ended cloning, 1.90-1.92 
eDNA library construction, 11.63 
directional cloning, 1.84-1.87 
eukaryotic expression libraries, 11.72-11.73, 

11.76-11.77 
expression libraries, screening, 1.1.14-14.22, 

14.47-14.49 
chemiluminescent screening, 14.21-14,22 
chromogenic screening, 14.20-14.21 
masler plate/tiller preparation, 14.17 
materials for, 14.15-14.17 
processing filters, 14.18 
protein expressing dones, 14.19-14.22 
radiochemical screening, 14.19 
replica filter preparation, 14. I 7-14.18 
validation of clones, 14.22 
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expression vcctors, 1.13-1.14 
linding appropriate, 1.14-1.16 
history of 

197.l-1~7R, 1.9 
1\178-1\183,1.9-1.10 
198.1-prcscnt, 1.11-1.14 

immunological screening of libraries in, 14.2 
in vitro mutagenesis, 13.19-13.25 
for in vitro transcription, 9.29-9.31 
low-copy-number,1.12-1.13 
nested deletion mutant set creating, 13.57, 

13.59-13.61 
positive selection, 1.12 
runaway replication, 1.13 
selectahle markers, 1.8-1.9 
tahle of, A.1.2-A3.3 
USE mutagenesis, 13.26-13.30 

Plasmoon, 18.96 
Plasticware, preparation of, A8.3 
Platinum 7ilq Polymerase, 8.110 
pLexAop-lucC,18.12 
Plus and minus sequencing technique, 12.4 
Plus/minus screening, 9.89-9.90 
pl.ysE, 15.2 I, 15.24 
pl.ysS, 15.21, 15.24 
PM2, bacteriophage, 13.71-13.72 
pMi\L vectors, 15.15, A3.2 

for fusion protein construction, 15.5 
p:-'I A 1.2, 15.7 
pMAL-c2, 15.8, 15.40 
pMAI.-p2, 15.8, 15.40 

pMIl1,A3.2 
plasmid growth and replication, table of, 1.17 
replicon, 1.3-1.4 

pMC9, 11.62, 11.66, 14.6, 14.47 
p:\ICI28,1.15 
I'lI/cI 

cleavage at end of D:-JA fragments, A6.4 
fragment size created by, table of, A4.8 
genomic j)i\A mapping, 5.68-5.69 
site frequency in human genome, 4.16, A6.3 

p~!EX, 15.15 
p~!OIl45, 1.1.4, A3.2 
p~!RIOO for LacZ fusion protein expression, 15.59 
P;-o,ISF. Sec Phcnylmethylsulfonyl fluoride 
p~IWI01-104, 18.19-18.20,18.23-18.24 
p:\IWI07-IIO,18.12 
1';,\IW111, 18.12, A3.5 
p;,\IWI12, 18.12, 18.23-18.25, 18.29, 18.44,A3.5 
p)\1l42 series, 18.20 
p:"I.cxA,18.19 
Point mutation detection by ligase amplification 

• reaction, 1.157, 1.159 
Point-sink system of shearing DNA, A8.35 
po/A gene, E. coli, 9.82 
Poll. Sec DNA polymerase, E. coli DNA polymerase I 
Pol3scan program, AI 1.14 
Polishing ends 

of amplified DNA, 8.30, 8.32-8.34 
in DNA sequencing protocols, /2.17 
with Klrnow, 12.17 
with T4 DNA polymerase, 12.17 

Polyi A ) polymerase, 1.13, 9.56 
PolylAI RNA 

eDNA lihrarv construction, 11.39 
eDNA prohe generation from, 9.38-9.40, 9.43, 

9.48 
in hvhridization solutions, 6.51-6.52 
Integrity, checking, 11.39, 11.42 
in northern hybridization, 7.45 
in primer extension assays, 7.76 
selection 

hy hatch chromatography, 7.18-7.19 
by oligoidTl-cellulose chromatography, 7.13-

7.17 

on poly(U)-coated filters, 7.20 
by poly(U)-Sepharose chromatography, 7.20 
by streptavidin-coated beads, 7.20 

in Southern hybridization, 6.56 
Polyacrylamide 

cbemical structure of, A8,41 
cross-linking, 5.41-5.42 
structure of, 5.41 

Polyacrylamide gel electrophoresis. See also 5DS­
polyacrylamide gel electrophoresis of pro­
teins 

agarose gels compared, 5.2, 5.40 
analysis of protein expression in transfected 

cells, 17.69 
band-stab PCR of samples from gel, 8.71 
caging, 17.13 
in coimmunoprecipitation protocol, /8.61, 

18.65, 18.68 
denaturing, 5.40 
DGGE (denaturing gradient gel electrophoresis), 

13.91-13.92 
DNA detection 

autoradiography, 5.49-5.50 
silver staining, 5.77 
staining, 5.47-5.48 

DNA fragment size resolution, percentage gel 
for, 7.56 

DNA recovery 
by crush and soak method, 5.51-5.54 
by e1ectroe1ution into dialysis bags, 5.23-5.25 

DNA sequencing, 12.66-12.69, 12.74-12.93 
autoradiography, 12.90-12.93 
compression of bands, troubleshooting, 

12.83,12.109-12.110 
loading, 12.88 

base order, 12.88 
loading devices, 12.88 

marker dye migration rate, 12.89 
preparation of, /2.74-12.84 

air bubbles, 12.79 
electrolyte gradient gels, 12.83-12.84 
formamide containing, 12.81-12.82 
glass plates, 12.76-12.78 
leaking gels, 12.80 
materials for, 12.74-12.75 
pouring gels, /2.78-12.80 

reading, 12.90-12.93 
resolution of, 12.85 
running, 12.85-12.89 
safety precautions, 12.86 
temperature-monitoring strips, 12.86 
troubleshooting band pattern aberrations, 

12.67-12.69,12.82 
wedge gels, 12.83 

in DNase I footprinting protocol, 17.5, 17.10 
DNA size selection in shotgun sequencing proto­

col, 12.18 
drying gels, 5.50, 12.92 
far western analysis of protein-protein interac-

tions, 18.49-18.50 
fixing gels, 5.49-5.50,12.90-12.92 
formam ide in sequencing gels, 6.59 
gel retardation assays, /7.13-17.17, 17.80 
gel-loading buffers, 5.42 
glass plates for, 12.76 
in GST fusion protein pulldown technique, 

18.55,18.56,18.59 
glycerol and, 13.90 
IEF and, 18.61 
markers 

migration rate of dyes, 7.57, 12.89 
radiolabeled size, 9.54 

method, nondenaturing, 5.44, 5.46 
apparatus assembly, 5.44 
bubbles, removal of, 5.45 
casting gel, 5.45 
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de-aeration of acrvlamide solution, 5.44 
loading samples, 5.46 
storage of gels, 5.45 

nondenaturing, 5.40-5.46 
in nuclease 51 mapping of RNA, 7.56-7.59 
oligonucleotide purification, 10.11-10.16, 10.4R 

detection in gels, 10.16 
eluting DNA, 10.15 
materials for, 10.12-10.13 
protocol,10.13-10.16 

in primer extension assay protoco], 7.77, 
7.80-7.81 

for protein separation, 15.17, 15.24, 15.29, 15.33 
resolution, 5.40, 5.42 
in ribonuclease protection assay 

analysis of RNase-resistant hybrids, 7.73-7.7 ~ 
purification ofriboprobes, 7.71-7.72 
size standards, 7.73-7.74 

RNA purification, 9.35 
silver staining DNA, A9.6-A9.7 
single-strand conformation polymorphism and. 

13.51, 13.54-13.55 
spacers for, 12.76 
tape, gel-sealing, 12.76, 12.78 
temperature-monitoring strips, 5.43, 5.46 
western blotting and, A9.28 

polyadq program, AII.I 4 
Polybrene, DNA transfection using. 16.3, 16.43-

16.46 
Polycloning sites, 1.10 
Poly(dI-dC),17.14-17.15 
Polyethylene glycol (PEG) 

DNA purification, 12.31 
A particles, precipitation of, 2.43-2.44 
in ligation reactions, 1.152, 1.154 
for MI3 concentration, 3.26-3.28 
PEG 8000, A 1.28 

as crowding agent, 1.23 
phosphorylation reaction enhancement, 

9.70-9.71 
in shotgun sequencing protocol, 12.18 
in virus particle precipitation, 12.23 

PEG-MgCl, solution, A /.21 
plasmid DNA purification by PEG precipitation, 

1.19,1.152,1.159-1.161 
in protoplast fusion, 1.154 
structure of, 1.154, 3.49 
uses of, overview, 1.154, 3.49 

Polyethylene imine for facilitation of DEAE trans­
feet ion, 16.28 

Polyhedral inclusion bodies (PIBs), 17.81 
Polyhistidine-tagged proteins. See Histidine-tagged 

proteins 
Polylinkers in vectors. Sec Linkers; specific I'eetors 
Poly-L-Iysine, 18.85, AIO.5 
Polymerase, DNA. See D:-JA polymerase 
Polymerase chain reaction (PCR) 

amplification of specific alleles, 13.48 
analysis of 

A recombinants, 2.33, 2.105 
products, 8.44, 8.52, 8.58, 8.60, 8.65, 8.70-

8.71,8.75,8.80,8.85,8.92-8.93 
yeast colonies, 4.72-4.73 

Band-stab, 8.71 
eDNA amplification 

00' ends, 8.61-8.65 
amplification, 8.64-8.65 
materials for, 8.61-8.63 
reverse transcription, 8.64 

of 5' ends, 8.54-8.60 
amplification, 8.59-8.60 
full-length clones, yield of, 8.59 
materials for, 8.56-8.57 
reverse transcription, 8.57-8.58 
tailing reaction, 8.58-8.59 

mixed oligonucleotide-primed, 8.66-8.71 
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chel11istn' of, 16,30 
lipids used in, 16,K, 16,11, 16,51 
materials I,'r, 16.7-16,11 
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overview, 1,24-1,26 
plasmid size and efticiency, 1.9 
of pldsmids with inverted repeats, I, I 5 
strain of E coli, choosing appropriate, I 14-1,15 
lIsing calcium chloride, Ll16-Ll18 
yeast spheroplasts, 4,60 

Transtl)fJnation buffer, I, I 06-1, I 07 
Transformer kit, LU7 
fransfonl1er site-directed mutagenesis kit, 13,89 
Transition mutations, 13,78 
Translation initiation, optimization of, 15,11-15,12 
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4.74-4,81 
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lIibrio Il£lrwyi, A9,21, A9.23 
Vienna R~A package program, A II 15 
Vi mid and viroid-like RNA sequence database, 

r\ 11.22 
Virus, See Bacteriophages 
Vitamin H, See Biotin 
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\,1111 \4, 
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\1 1.\ '~d()r, .mel, 3. U 
I'h,I~l"llids ,md, .lA2 

\~ 12- L ,'"II ,(r,lin 
~l!llqt :'p~" :\3.1 () 
\ II .l I Ccl"" and. 3.12 
I'h.l~l'Jllid, ,1m!. 1.42 

\'t·.\ ~l'Jll" 7)H1 
\.'t'j) L:l'lll" ~.Xh 

I'j, b: nl' of I. ,o/i. 1.\. ~3 
\licn"I'.lI1()1 H 

in .1~.lr(),,· gd d,'(trophorcsis gd·loading butlers. 
1.51.5.9 

in ~kll.ltllring agaro)c gdt,j 7.23 
in (,)rJnaldl'hydl' gel·hlding buffer. 7.32 
in !~}rJl1,llllide dye mix, ;,77, 17.6 
inhihition of peR I,,', H.13 
l11i~ra(ion rate through polvacrybmidc gcb, 

12.XY 

\lli~( lI11h:ll'otidc :-.in . .' and (omigration in pol}'~ 
acrl'l.lIllidc.III.15 

pO il,\,rd',lIllide gcil'kctrophoresis, 5.42, 7.57 
in i{\: -\ gel·loading hutkr, I. oX 
[n "-lh.'rO,l,l' dvl' I,oiution, 17.14 
Iii,: poil"l1le;'hc' inhibition by. 1.53 

1!IWi/'. ,,,listr.lin,I.'i.IY 
Illr tlhion protein c'xprl'"ion, 14.39, 14.4H 
g,·nlltl'i'c".\.1.IO 

1111'HI r. ,,,/i,tr,\in, 15.19 
1111')(1:,,,111 F. (oli ,train. I U9-11.60, 11.62, 11.66. 

I·t.h. 1·1.27 

!()r fusion protein expression, 14.37, I L09, 14A2, 
14.45.1447-IUil 

genotype, A3.1 0 
A vector propagation, 2.28 

Y I 090( ZL) E. coli strain, 11.61-1 1.62, 11.66 
y,\c, See Yeast "rtitlcial chromosomes (Y1\(s) 
Yt:p (yeast centromere pl"smid), A3.5 
Yeast Set' also ,S'Kdwrol1l),ccs (crevisiae; Yeast artitl~ 

cial chromosome~ 
carrier tRNA, 3.20 
DNA 

isolation, rapid protocol, 6.31-6.32 
preparation for pulsed-field gel electrophore· 

sis, 5.65-5.67 
gene expression patterns and microarrav tech-

nologl', A 10.2 
genomic rfsnUJ'Ces for microarrays. AIO.6 
Iysb butTer, 3.66 
media, 4.65 
media for the propagation and selection of~ 

A2.9-'\2.11 
resmpcnsioll buffer, A 1.22 
screening (Olonies by peR, 8.75 
selective X-gal medium, 18.18, 18.31, 18.40 
splice sites database, All.20 
tRNA as carrier in ethanol precipitation of DNA, 

A8.13 
vectors, A.'\.4 

Yea,t artificial chromosomes (YACs), 4.58--4.73, 
A3.4 

arrayed libraries, 4.8 
CEPH Mega YAC Library, 4.9 
chimeric clones, 4.10, 4.62 

detection of, 4.61 
frequency of, 4.62 

~homing fo, \jenomic library cOBStruction, 4.7-
4.10 

When I look at the flight of the leaves 

When I look at the flight of the leaves in 
their floating down on to the paving of cobbles 

and see them swept up as if by an 
artist who has finished his picture at last 

I think how (already nobody likes either 
the way I stand, or my thoughtful face) 

a manifestly yellow, decidedly 
rusty leaf - has been left behind on the tree. 

DNA preparation, 4.67-4.71 
small-scale, 4.70-4.71 

features ot~ 4.58-4.60 
genomic libraries 

characterization. 4.61 
construction, 4,60 

mapping inserts, 4.63 
rescuing termini of genomIc \1:\.-\s, 4.(,'\ 
>creening, 4.61-4.62 
subcloning from, 4.04 

growth of cultures from, 4.64-4.66 
insert size, 4.61 
instability and rearr,llIgement. 4.61-4.6~ 
overview, 4.~, 4.58 
PCR anal),sis of yeast colonie,. 4.i'~-l.i'3 
preparation ttll' pulsed-tield gel electrophoresis, 

5.65···5.67 
problems with, 4.61-4.63 
purification, 4.62-4.63 

rctrotitting with selectable marker, 4.6.1 ·4.64 
screening recombin,lIlts, 4.60 
stability of cloned sequences, 4.1 () 
storage of yeast cultures, 4.66 
subcloning inserts from, 4.64 
transformation, 4.60, 4.63-4.64 

YEp (yeast episomal plasmid), A3.5 
YIp (yeast integrating plasmid), AH 
YK537 E. coli strain, 15.37, A3.1 () 
YPD medium, 4.65, 1~.IR, A2.11 
YRp (yeast replicating plasmid), ;\3.5 
YT medium recipe, A2,4 

Z gene, A, 2.15 
ZAP Express vector. 2.2.1 
Zeo R (Zeocini, 17.74, IK.14, IR.IY 
ZygosaccihlroIJIYCCS. 4.85 
Zymolyase, 4.60, 5.66-5.67,18.39, IRAI, AU, 
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