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accession number 353

adequacy, software tools 67

AFLP 5

— analysis 36-47

— conversion 45-47

- fingerprints 112

— mapping 224

agarose fingerprinting 285-288

agarose gel 30, 265-268, 277

agarose plug 190, 196

Agrobacterium 176, 209

— rhizogenes 245

— tumefaciens 179-180, 182, 243

agronomically relevant traits 124

alfalfa 247

algorithm, genetic 65

alkaline lysis method 263-265

alleles

— combinations 89

— frequency estimation 99

- frequency quantification 88

— multiple 240

— variation 124

allele-specific oligo see ASO

allele-specific polymerase chain reaction
AS-PCR

allelotyping  99-100

amplification, PCR 27

amplified fragment length polymorphism
AFLP

analytical scope, software 69

anaploid mapping 134-136

anchoring, DNA clones 215

angiosperms 308

Arabidopsis thaliana 4, 9, 184-187, 238, 275

— chromosome specific tools 13
— mapping 66, 138 144
- BAC 178,273
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— nodulation genes 250
arm-specific DNA-libraries 165
ASO 93

AS-PCR 90

assay conversation rate 95
assembler, sequences 338
automatic DNA sequencer 277
automatic sequencing 271-275
autopolyploid species 58
autoradiography 220
autoregulation 249-256

B

BAC 140-141, 175, 178, 258, 353-354
— binary see BIBAC

— end sequencing 343

— libraries 243

— projects 339-340

BAC clones
— detection 244
— wheat 166

backcrossing, marker assisted 116-121
backcross populations see BC
bacteria-based, DNA libraries 188
bacteria-based cloning 176-183
bacterial artifical chromosome see BAC
bacteriophage P1 175

BC 9-10

BIBAC 180-181, 258

BIBAC2 vector 187

Bibio hortulans 136

big dye chemistry 337

binary BAC see BIBAC

binary-scored traits 60

binary vector 187

bioinformatic tools 227
bioluminometric assays 85
biomolecule desorption 96
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brassicaceae 7

Brassica nigra 139

Brassica oleracea 48
breeding 3, 109-129

— design 121-129

- future 127

— marker assisted 116-121
— pool 14

BSA 12,114

build quality 300-301
bulk segregant analysis see BSA

C

Caenorhabditis elegans 281
candidate SNP 354

capillary electrophoresis 271-275
CAPS 26

Cardamine amara 308
carthegene 57

categorial traits 60-61
causative gene network 236
causative SNP 354
C-banding see constitutive-banding
CBCS 307, 313, 321, 325-328
— limitations 326

CB map 286

CDNA-AFLP analysis, conventional 40
CDP 221

cell cycle synchrionization 157
cell proliferation 249

CHEF gel mapping 139
chiasma formation 5
chimeric fingerprints 293
Chlamydomonas 238
chloramphenicol resistance 179
chloroplast DNA 243
chromatin, organization 145
chromosomes

— analysis 158

- banding 136-139

— changes 160

— flow sorted 155-156, 162

— flow sorting 151

— haplotypes 125-125

— isolation 158

- landing 206

— mapping 13

— painting 144

- plants 133-149

— polytene 136

— sequencing 340

— sorting 160

— suspension 157

— translocation 164

— walking 206

CIM 63

classes, SNP 76

cleavase enzymes 80

cleaved amplified polymorphic sequences see
CAPS

clone-by-clone approach 263-264

clones

— coverage 184, 354

— digestion 290

— libraries 140-141

— pooled 222-223

cloning

— positional 233-256

— success 245

— systems 174

— vector 200

— strategies, differential 341-343

codominant marker 355

coinheritance 78

colony hybridization 216-217, 226-227

column diagonal pool see CDP

common SNP 355

comparative mapping 355

complementary genomic DNA libraries 186

composite interval mapping see CIM

consensus band map see CB map

constitutive-banding 137

contamination

— DNA 3206

— screening 293-294

contig 355

— assembly 141

— matching 225

conventional

— AFLP analysis 36

— cDNA-AFLP analysis 40

— RFLP analysis 26

— SSR analysis 30-34

complementary regions 326

corn 84

cosmids 140-141

costs, sequencing 345-352

cot

— analysis 327

— based cloning see CBCS

— curve 313-314

— value 325
coverage
— clone 354

— genome 342
cross-pollination 12
cutoff, FPC 299



C-value paradox 308
cytogenetic mapping 162
cytometry, flow 151

D

database, SNP 77

data processing

- HICF 291

— sequencing 345-352

datasets, combining 58

degenerate oligonucleotide primed pcr  see
DOP-PCR

deletion mapping 134-136

denaturing gel detection system 30

denaturing sequencing 270

de novo polymorphism 316-317

dephosphorylation, vector DNA 194

design breeding 121-129

desorption, biomolecules 96

detection formats, alternates 82

detection techniques 49

— polymorphism 75-108

development, gene control 237

development model, public genetic mapping
software 69

diagnostic SNP 77

di-allelic map 355

differential cloning strategies

differentiation, plants 235

digestion

— partial 196

— vector DNA 193

direct isotope incorporation 31

distance estimation, multilocus 57

distorted segregation 17

DNA

— cloning vectors 191

— digestion 274

— fingerprinting 36, 257-284

— formats 81

- fragments 12-13

— fragments, size 198

— isolation 222-223, 264

— megasbase-size 190

— physically aligned 15

— polymorphism 307

— pooling 220-222

— preparation, nuclear 188

— reassociation 315

DNA libraries

— applications 202-203

— chromosome-specific

— construction 188, 195

341-343

156, 165
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— genomic 173-214

— quality 183

DNA markers 369

— applications 111

— preparation 269

- targeted 223-227

DNA sequences 337-352

— automated 39

— integration 216-217, 220-223
domain walking 355

DOP-PCR 307, 318-320, 328-335
doubled haploid lines 11

double digestion, MEGA-AFLP 43
double-end-labeled fragments 304
double hit SNP 356
double-strand-break repair model 5
drag, linkage 117
Drosophila melanogaster
Dupont method 290

136-139, 275, 338

E

efficient assay design 103
electrophoresis 267
— AFLP analysis 39
- MEGA-AFLP 44
— SRAP 49
electroporation 183
— technology 209
electrospray ionisation
end-labeling 271
endonuclease, structure-specific 80

end sequencing 343-352

enzymes

— cleavase 80

— type IIS  289-291

Escherichia coli 175, 178-180, 182, 243, 318

see ESI

ESI 96

eSNP 356

EST 307, 311

EST sequencing 311, 338
— limitations 322-325

exchange, single nucleotide 75
exhaustive-search methods 64
exotic libraries 10-11

expressed sequence tag see EST

F
F2 populations 7-8
F-AFLP 39-40

fertility plasmids 178
ffactor 178
fiber-FISH 144
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filtration, methylation 311-312
fine-map loci 123
fingerprinting

fingerprinting, comparison 277
fingerprinting, DNA 36
fingerprinting, DNA  257-284
fingerprints 356

— analysis  203-204

— loading 297-298

— pattern 155

FISH 15, 142, 357

— fiber 144

— physical mapping 163, 204

flow cytometers 151, 153
— chromosome analysis 159
flow cytometry, plant list 154

flow karyotyping 155-156, 161

flow sorted chromosomes 155-156

flow sorting 151

fluorescence-labeling method, post-PCR 33

fluorescence-based AFLP  see f-AFLP

fluorescence in situ hybridization see FISH

fluorescence resonance energy transfer see
FRET

fluorescent

- banding 138

— chemistry 337

— in situ hybridization 142-144

— nucleotides 271

fluorophore-modified primer 32

FPC 285-288, 296, 356

fractionation 314

fragments

- DNA 12-13

— fractionation 267, 270

— HICF 303

— physical maps

- sizing 292-293

frame 48

frequency quantification 88

FRET 81

Fritillaria assyriaca 308

functional map 357

285-306

G

gap closure, sequencing 347-352
garden pea, genetic linkage 164
gel-based method 265-268

gel detection systems 30

gel electrophoresis 267

gel length 287, 298

gel mapping 139

gene discovery 238-240

gene network 246
— causative 236
gene-rich sequences
genes

— mapping 15

— plants 233-256
- pyramiding 117
genescan analysis 291
gene space 144-145
— sequencing 322-325
gene structure, bacteria
gene surfing 357
genetic algorithms 65
genetic distance analysis 113

genetic linkage mapping 54

genetic maps 3-21, 23-49, 215-232, 357
— exploiting 109-129

— software 53-74

genetic variations 23

genome 358

— association studies 99

— browsers 227

— coverage 184

— mapping 75-108

— physical mapping 275

— repetitive 329

— representation 185

— sequencing 207, 341-343

genomic DNA libraries 173-214, 188

— applications 202-203

— characterization 201

- quality 183

— storage 202-203
genomic in situ hybridization
genoprofiler 295-296
genotype reporting 103
genotyping 6, 75-108

— data 95

- platforms 91

- SNP 78, 86, 101

germ plasm, exploitation 120-121
GISH 142

Glycine max 240

golden gate assay 92

grapes 112

grouping, locus 55

218-219

134

see GISH

growth regulators 246
gymnosperms 308
H

Huaemophilus influenca 338
haploblock 78
haploid lines 11



Haplopappus gracilis 153
haplotypes 90, 359

— analysis 124

— block 358

— map 78

— predictive value 124

HAPPY mapping 359

HiCEP 40-42

HICF data

— packaging 295-296

— processing 291

HICF mapping 296

- simulations 302

HICF techniques 288-291
high-coverage expression profiling
high-density BAC 359

high multiplex SNP platform 91
high througput SNP analysis 96
HME 97

HMW DNA 196

homogeneous MassEXTEND assay 97
Hordeum bulbosum 11

human genome 338

Human PAC 266

hy-banding 138

hybridazation targets 94

hybrid capture 319, 329
hybridization 219, 360

— colonies 226-227

overgo 218-219

— screening 217

see HiCEP

— techniques 216-217
hybrid mapping, radiation 140
hybrids 11

hydrochloric acid 138
hypermethylation 323-324
hypomethylation 323

1

IDB 61
identity-by-descent
IL 10-11, 121

IL library 122
Mlumina genotyping platform 91
IMAP 229

inbred lines 8-9

inception 258-263

see IDB

indel polymorphisms 316
inheritance, laws 4
insert-empty clones 261

insertional mutagenesis 238-240
insert sizes 183

in silico maps 360

Index

in silico design 102

in situ hybridization see ISH

intact nuclei, preparation 189

integrated AFLP mapping 224

integrated physical-genetic mapping 227

223-227

interphase nucleus mapping 361

inter-retrotransposon amplified polymor-
phism see IRAP

inter-simple sequence repeats

interval mapping 63

- QTL 64

— simple 61

introgression lines

intronic SNP 361

Invader applications 85

Invader assays 82

Invader technologies 80

IRAP 47-48, 361

ISH 138, 142-144, 361

ISSR 34-36

iterative hybridization, physical mapping 205

— reverse

see ISSR

see 1L

K

karyotypes 151
karyotyping, flow 155-156
kinase, polynucleide 31
knob mapping 134

L

labeling, oligo 218
landing, chromosomes
landmarks, genetical
large-insert clones

— automated fingerprinting 262
— pooled 222-223
large-insert DNA clones
— subcloning 226
large-insert genomic libraries
- DNA 202-203

large insert libraries, pooling 221
large-scale DNA sequencing 337-352
laws of inheritance 4

layer diagonal pools see LDP

206
174

176-183

174

layer pools see LP
LD 14, 67

LD mapping 123
LDP 221

least square methods 61
legitimate recombination 360
legume nodulation genes 245
libraries
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— construction 196

— production, sequencing 343
- quality 183

ligation

— DNA fragments 200

— MEGA-AFLP 43

limit of detection see LOD
linearized vector DNA 194
lines

— doubled haploid 11

— introgression 10-11

— recombinant 8-9
linkage 362

— analysis 6

— close 241

— disequilibrium see LD
— disequilibrium analysis

- drag 117

- future 67

linkage mapping 54
linkage mapping, software 58-60
linked marker 12

locus

— grouping 55

— haplotyping 121

see LD mapping

— linkage 54

— pair 58

— specific markers 46

— specific oligo see LSO

LOD 100

long-distance signals 251

Lotus japonicus 234, 239, 244, 250
low coverage sequencing 342

LP 220

LSO 93

Lycopersicum 15

— peruwvianum 11

— pennellii 11

— pimpinellifolium 10
LYSM domain gene 248

M
MAB 362
MABC 116

macrosynteny 362

maize 6, 87, 125, 134, 323

— knob mapping 134
MALDI-TOF MS 96

map based cloning 234, 240-245
MAPMAKER 57

mapping 362

— chromosome-specific tools 13
— genetic 3-21, 23-49, 53-74

— high-resolution 127

— interval 64

— mutants 12-13

— optical 204

— physical 133-149, 151, 173-214

— locus 121

- future 67

— problems 15

— classical 134-138

— molecular 139-149

maps

— construction 56

— correlations 143

— physical 215-232

marker assay 46

marker assisted backcrossing see MABC

marker assisted breeding 116-121

marker assisted selection 109-129

markers

— association 60-61

— DNA-based 25

locus specific 46

— molecular 109-129

— simplex 58

marker systems 23-49

— molecular 23-24

Markov chain Monte Carlo see MCMC

Markov chain Monte-Carlo methods 65

MAS 363

massarray platform 97

massextend 97

matrix assisted laser desorption
TOF MS

MCMC 53

MCMC methods 65

MC QTL mapping 66—67

Medicago

— sativa 247

— trunculata 234, 239, 244, 248

MEGA-AFLP 42-44

megabase cloning 363

megabase DNA, pre-purification 196

megabase-size nuclear DNA preparation 188

meiotic recombinants 135

Mendel 4

merit criteria, software 69

metaphase acculmulation 157

methylation filtration see MF

methylation-specific restriction enzymes see
MSRE

MF 307, 311-312, 323-325

microdissection 354

microsatellites 29, 316

— capture 308

see MALDI-



— isolation 328-335

— markers 167

miniature inverted-repeat transposable
elements see MITE

mismatch, PCR-RFLP 27

missense single nucleotide
polymorphism 363

MITE 44, 320

MITE-AFLP 44

mitotic chromosomes 152-153

mitotic synchrony 153

mixed cross design 57-58

ML mapping 61

model building, QTL 64

molecular mapping, techniques 139

molecular markers 23-49, 109-129

— detection techniques 49

— isolation 155

— systems 23-24

— target isolation 166-168

molecular weight markers 279

monogenetic traits 113-121

MSRE 312

MT QTL mapping 66

MultiFPC 301

multigene models 53

multilocus distance estimation 57

multilocus genetic mapping 53

multiple cross 66-67

multiple-QTL 64

multiple traits see MT

multiplex-endonuclease genotyping
approach see MEGA

multiplexing, PCR 222

multiplexing SNP genotyping 101

mutagenesis, insertional 238-240

mutants, mapping 12-13, 15

mutation detection 84

N

natural populations 14
N-banding 137

nearly isogenic lines see NIL
NGS 364

NIL 10

96-well format 265
nodulation

— biology 245-247

— factor 234

— genes 245

— genes, autoregulation 249-256
— legumes 236
non-nodulation genes 247-249

Index

nonparametric methods 61-62
non-synonymous SNP  see nsSNP
novel varieties, creation 116-121
nsSNP 77, 364

nuclear DNA preparation 188
nullisomics 135

numerical chromosome changes 160
nylon cross-linking 328

nylon filters 216

(0]

oligo 93

— labeling 218
oligonucleotides 80
oligonucleotides, primers 28
oncogenes, recessive 135
open reading frames 48
optical mapping 204
optimization methods, computational 66-67
ordering, locus 55
outbreeding species 57
overgo hybridization 218-219
overlap

— clones 259, 354

— equations 303

— score 286

P

PAC 179-180, 258

— human 266

parental lines 8

parent segments 122

partial digestion 196-197
PBC 177, 181-182

PCR, physical mapping 163
PCR amplification 27

PCR multiplexing 222
PCR-RFLP 26

— mismatch 27

peak scoring 291-292

PFGE 139, 365

phage cloning systems 174-175
phenotypic assays, results 111
phenotypic selections 119
phenotypic traits 3

physically aligned DNA 15
physical maps 133-149, 151, 173-232, 364
— construction 281

- PCR 163

- plants 187

— techniques 206

— whole-genome 257-284
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Pisum sativum 234

planta genericus 310, 314
plants
— chromosomes 133-149

— developmental genes 233-256
— differentiation 235

— genetic linkage mapping 54

— genome projects 339

— genomes 307-335

- genomes, repetitive 329

— growth regulators 246

— mapping 59-67

— mapping, software tools 67

— materials, DNA preparation 188
— physical mapping 187

— self-fertilizing 7

- selfincompatible 6
plasmid based cloning vector
plasmid cloning systems 174
Plasmodium falciparum 340
point mutation 75
pollination 8

polyacrylamide gels 277

— fingerprinting 268-271
polygenic traits 114, 119
polymorphism 4, 24, 357

— discovery 316-317, 328-335
polynucleotide kinase 31

polytene chromosomes 136

pooling  220-223

— strategy, six-fold 221

populations

- F2 7-8

— mapping 3-21

- natural 14

positional cloning 233-256

potatoes 12, 89-90

pre amplification

— AFLP analysis 38

— MITE-AFLP 45

pre selective amplification, MEGA-AFLP 44
primers

— balanced 101

— design 48-49

— extension methods
- extensions 364
— oligo base extension 97

— oligonucleotides 28

— sequences 329

probabilities, genome representation 185
probe cycling 81

projects

— plant genomes 340

— whole genome 339

see PBC

319

promoter SNP 365
pseudomarkers 64
public genetic mapping software 69

pulsed-field gel electrophoresis see PFGE
purification, vector DNA 191

purity analysis, seed 113

pyramiding resistance genes 117

pyrosequencing 85-86

Q
Q-banding 137

Q-clones 287, 300-301
QTL 14

QTL mapping 59-67
- future 67

— multiple traits 66

— reverse 115

quality

— DNA libraries 183
— screening 293-294
— trimming 345
quantitative traits
— locus see QTL
quinacrine mustard solution 137

114

R

radiation hybrid mapping 140

radioactive methods, denaturating gel
detection systems 30

random amplification polymorphic DNA 28

RAPD 5

rapid amplified polymorphic DNA

rapid SNP validation 99

rare SNP 366

r-banding see reverse banding

RBH 366

RDP 221

reagents, DNA preparation 188

re-association, DNA 315

reciprocal IL libraries 122

recombination 5, 366,

— hotspots 242

— inbred lines see RIL

reduced representation shotgun

regression 61

REMAP 47-48

repeat screening 294-295

repeat sequences 308

— enrichment 320-322

repetitive plant genomes

repetitive sequences 321

representation strategies, reduced 307-335

see RAPD

see RRS
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reproductive mode, plants 6

rescue MU technique 320

resistance genes 117

restriction

- digestion 271

— endonuclease 366

— enzymes 187, 265, 288

— fingerprinting 265-268

— sites 186

restriction fragments

— length polymorphism see RFLP

— physical maps 285-306

retrotransposon-microsatellite amplified
polymorphism see REMAP

retrotransposons 47

reverse banding 138

reverse integrated physical-genetic
mapping 223-227

reverse QTL mapping see RQM

RFLP 4, 25, 366

Rhizobium 234

rice 186, 234

RIL 8-9

RNA expression 238

RNA format 81

robotic workstations 265

robustness, Invader assays 85

row diagonal pool see RDP

RQM 115

RRS 307

— sequencing 317, 328-335

rye 137, 161

S

saturation mapping 366
SBE 366

scaffolding 346

SCAR 24-25
Schizosaccharomyces pombe 205
SCIM 63

scoring, markers 126
screening  293-294

— vectors  297-298

search methods 64

Secale cereale 137

seed purity analysis 113
segregant analysis 114
segregation 242

— distorted 17

selection

— indirect 113

— marker assisted 109-129
— phenotypic 119

Index

selective amplification

— AFLP analysis 38

- fAFLP 39

— MITE-AFLP 45

selective genome sequencing 341-343

self-fertilizing plants 7-11

self-incompatible plants 6

self-pollination 8

sequence

— amplified polymorphism see SRAP

— analysis 344

— assemblers 338

— assembly 346

— complexity 309

— editing 347-352

- gene-rich 218-219

— reactions 344

sequence-characterized amplified region see
SCAR

sequencer, SSR detection system 32

sequence tagged microsatellite profiling see
STMP

sequencing

— automatic 271-275

— c.t-based 313

— denaturing 270

— gene space 322-325

— genomes 207

— process 343

- RRS 317

shotgun sequencing 208

signal amplification 81

signals, long-distance 251

significance testing 63

SIM 61

simple assay processing 103

simple interval mapping see SIM

simple sequence repeat see SSR

simplex marker 58

simulations, HICF mapping 302

single-base labeling 288

single chromosome sorting 161

single-marker association 60-61

single nucleotide polymorphism see SNP

single sequence repeat see SSR

single-stranded DNA binding protein 86

size selection, DNA fragments 198-199

slab gel 78

SLcot sequencing 326

SNaPshot 295

SNaPshot HICF 290

SNP 75, 316, 354-357, 361, 366—368

— analysis 80, 85, 91, 96

— genotyping 86
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- mining 79 transposable elements 44
— non-synonymous 77 transposon displays 320
software, linkage-mapping 58-60 Tripsacum 134

Sorghum 16, 215, 321 TSR 80

— chromosomes 16 type IIS enzymes 289-291

source DNA libraries 260-263
soybean 6, 76, 215, 217, 268

specifity, Invader technology 83 v
SRAP 48 validation, rapid 99
SSR 29-36, 316 variant design 57-58
— capture 318-320 variation, genetic 23
— detection systems 32 variation allelic 124
— mapping 225-227 variety identification 113
STMP 36 vector DNA
STMS 366 — digestion 193
stress responses, plants 324 — isolation 191
strong overlap 368 — linearized 194
structural chromosome changes 160 vectors
subcloning 226 — bands 294
substitution mapping 134-136 — BIBAC 180
Sulston formula 303 — binary 187
symbiosis 237 — preparation 191-202
synchronization, cell-cycles 157-158 — screening  294-295, 297-298
synonymous SNP see synSNP virtual QTL 59
SynSNP 77
w
T walking, chromosomes 206
TAC 177, 182, 258 washing 220
targeted DNA marker mapping 223-227 WGS 341
targeted SSR mapping 225-227 wheat 159, 161, 166, 290
target isolation, molecular markers 166-168 - durum 162-163
target-specific region see TSR — nuclei 190
T-DNA insertion 239 whole genome
TE-AFLP 42-44 — projects 340
telomere mapping 368 — sequencing 208
template production, sequencing 344 — shotgun sequencing see WGS
terminator 78 wild germ plasm 120

tester parent 123
three endonuclease AFLP see TE-AFLP

tobacco 187 X

tolerance, FPC 298 X-rays 140

tomato 6, 15

traits

— agronomically relevant 121, 124-125 Y

— categorial 60-61 YAC 140-141, 174-175

— monogenetic 113-121 yeast 205

— phenotypic 3 yeast artificial chromosomes see YAC

— polygenic 114, 119
transformation competent artificial chromo-
somes see TAC V4
translocation chromosomes 164 Zingeria biebersteiniana 324



