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aberrant RNA (abRNA) 210
ab initio approach 378
ab initio gene prediction program 379
ABI SOLiD system 58
Ac/Ds tagging system 280
– efficacy 280
activation tagging 280
activator (Ac) insertion 267
adapter ligation 10, 84, 452
ADP-glucose pyrophosphorylase 32
advanced DNA sequencing technology 81
AE, see anchoring enzyme
Aequorea victoria 420
African Cassava Mosaic Virus (ACMV) 234
Agrobacterium encoding 129
– VirA gene 129
Agrobacterium-mediated gene transfer 216
Agrobacterium tumefaciens cell 128
– clone 129, 130, 131
– electrocompetent 127
– electroporation 128
– preparation 126
agroinfiltration 129
Alice Barkans group 273
alignment masking 358
alternative-splicing frequency 79
– estimation 79
amino-terminal extracellular leucine-rich

repeat (LRR) region 350
aminoallyl-labeled first-strand cDNA 146
aminoallyl-modified nucleotide 13
ammonium persulfate (APS) 170
amplified fragment length polymorphism

(AFLP) method 22
amplification reaction 457
amplified DNA 256
– endonuclease digestion 256

– purification 256
anchor–arbitrary primer combination 177
anchor primer 166
anchoring enzyme (AE) site 80
angiosperm 165
annotation error 352
– propagation 352
Anthozoan marker 423
application-specific data analysis tool 444
applied biosystems real-time PCR

instrument 194
Applied Biosystems website 196
AR1 coat protein gene 234
AR1 replacement vector 234
– construction 234
Arabidopsis delete-a-gene 299, 301
– characterization 301
– screening data 301
Arabidopsis gene 328, 379, 383
– co-expression network analysis 328
– co-expression tool 310
– TILLING population 292
Arabidopsis genome identification number

(AGI) 339
Arabidopsis grafting approach 218
Arabidopsis metabolic pathway map 324
Arabidopsis small RNA project database

(ASRP) 191
Arabidopsis thaliana 56, 139, 338
– community 251
Arabidopsis transcription factor 320
arbuscule-containing cell 152
ARGONAUTE-like (AGO) protein 209
ArrayExpress database 154
AtGenExpress 312, 319
– data set compendia 319
– pathogen data set 312
– tissue set 312

j537

The Handbook of Plant Functional Genomics: Concepts and Protocols.
Edited by Günter Kahl and Khalid Meksem
Copyright © 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
ISBN: 978-3-527-31885-8



AthaMap 337, 338, 339, 343, 344
– analysis web tool 343
– next version 337
– search page 339
automated gene prediction 379
– ideal solution 379
automated fluorescent fragment detection

strategy 297
Avena sativa genome 398

b
BAC-end sequence 398
bacterial artificial chromosome (BAC) 281,

386
– library 281
bacterial SuperSAGE 51
barcode sequence 45
base-calling algorithm 439
Bayesian approach 363
Bayesian phylogenetic analysis 360
Bayesian posterior probability 360
bead 436, 437, 458, 461
– analysis 189
– buffer preparation 461
– deposition 437
– purification 436
– recovery 458
– resuspension 457
– washing 458
Begomovirus genus 232
– features 232
Begomovirus–host plant combination 234
Bigdye-terminator sequencing kit 181
binary plasmid vector 115
bioinformatics-based miRNA analysis 191
– on-line tools 191
Black Mexican Sweet (BMS) maize cell 193
BLAST search 39, 45, 47, 132, 213, 407
blunt-ended reaction 44
blunting high kit 44
bootstrap analysis 360, 361
Botany array resource 309, 311
– expression angler tool 309, 311
brassinolide (BR)-related gene 323
built-in simple sequence management

system 397
bulked segregant analysis (BSA) 32

c
Cabbage Leaf Curl Virus (CaLCuV) 228, 234
Caenorhabditis elegans 296
calcium-dependent reorganization 155
Calvin cycle 326
– pathway map 326

cap analysis gene expression (CAGE) 55, 57,
58

– application 58
– data analysis 62
– library 63
– tag analysis 63, 67
capillary electrophoresis (CE) 184
cap primer 434
cap-trapper method 59, 82, 84
caulifiower mosaic virus (CaMV) 114
cDNA 23, 43
– amplification method 13
– fragment 24, 130
– library 5, 12, 38, 124
– population 9
– restriction enzyme digestion 23
– sequencing 79
– size fractionation 90
– synthesis 9, 23, 43, 121
– tag extraction 43
cDNA-AFLP fragmentsmethod 22, 23, 30, 31
– recent advances 22
cell death-inducing factor 131
– identification 131
cell fusion 7
cell-to-cell movement 11, 210, 233
cell type-specific miRNA 190
cell wall-degrading enzyme 6
cell wall-modifying enzyme 156
cereal small RNA database (CSRDB) 191
chalcone synthase (CHS) promoter 218
character method 359
– Bayesian approach 359
– maximum likelihood 359
– maximum parsimony 359
ChIP experiment 67
chlorophyll-binding protein 323
chloroplast-localized protein 47
chromatin immunoprecipitation (ChIP) 49,

56
CI, see condense interval
cis-element enrichment analysis 310
cloned PCR product 171, 181
– sequencing 181
– verification 171
closed-architecture method 38
ClustDB 400, 401, 402, 403, 406, 407, 410,

411, 413, 414
– future improvement 414
– greatest advantage 413
codons optimized to deliver deleterious lesion

(CODDLe) 254
co-expressed gene 329
co-expression analysis 309, 310, 319, 324, 328

538j Index



cognate transcript sequence 378
co-localization analysis tool 342, 343
colony-PCR method 180
column-based kit 10
common substring 405
– left maximal cluster 405
Commonwealth Scientific and Industrial

Research Organisation (CSIRO) 277
complementary oligonucleotide 41
– annealing 41
compressed-suffix array 103
computational biology community 348
computationally efficient method 349
condense interval (CI) 321
Confeito algorithm 329
Confeito option frame 329
copia-like retrotransposon 276
correlation-based approach 320
Cotton Leaf Crumple Virus (CLCrV) 233, 234
count sorting 403, 406
CpG-island-associated promoter 78
CpG-rich region 381
crop improvement 303
– fast neutron reverse genetic 303
cross-species alignment 384
Custom Bait feature 314
Cy-labeled target 144, 149
– synthesis 144

d
Dana Farber Gene Index group 384
DataMetaFormatter 314
DeepCAGE-derived information 69
– integration 69
DeepCAGE library 57–59, 62, 69
– applications 58
– preparation 59, 62
delete-a-gene strategy 295, 296
deletion-based reverse genetic platform 303
deletion-inducing mutagen 292
deletion mutagenesis strategy 302
deletion-reverse genetics population 298
deletion TILLING (De-TILLING) 294
denaturing polyacrylamide sequencing gels

168
de novo sequence 440, 441
DICER-like (DCL) enzyme 209
dicotyledonous plant 7
diethylpyrocarbonate (DEPC) 107
differential display (DD) 166
differential gene expression 171
digital karyotyping 443
dimerized PET (diPET) 100
disease-resistance gene 277

DNA-associated protein 78
– interaction 78
DNA blot analysis 281
DNA library 450, 458
– bead enrichment 458
– preparation 450
DNA microarray data 328
DNA nebulization 451
DNA polymerase-based system 440
DNA sample dilution 451
DNA sample quality assessment 451
DNA sequence database 30
DNA-tagging method 80, 81
DNA-tag sequencing 106
domain-based study 363
domain profiling 33
domain search 382
domain shuffling 357, 364
double-stranded RNA (dsRNA) 134, 209
double-stranded stem structure 194
downstream analysis 29

e
early post-fertilization event 6
– characterization 6
ElDorado platform 67
electrofusion technique 4
electrophoresis condition 257
empty vector control 242
emulsion-PCR-coupled pyrosequencing

procedure 50
ENCODE pilot project 388
end-terminal DNA-tagging 82
– concept 82
endosperm development 4, 5
energy-consuming serial zygotic event 15
energy-dependent nutrient transport 155
enhancer/suppressor mutator (En/Spm)

transposable element 279
enzyme bead 463
– preparation 463
error-prone transcription 63
EST, see expressed sequence tag
EST-based sequence 12, 79, 80, 255
ethidium bromide-stained agarose gel 30
ethylene-responsive element binding factor

(ERF) 115, 131
ethylmethanesulfonate (EMS) 251, 252
– mutagenesis 292
eukaryotes 39
– transcriptome analysis 39
eukaryotic genome 471
– sequencing 471
eukaryotic origin 119
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– mRNA 119
exon-based approach 387
expressed sequence tag (EST) 30, 57, 138,

281, 373
– analysis 37
– large-scale sequencing 57
expression angler 314, 317, 318, 319
– output 314
– subselect feature 314
expression profiling tool 140
extrinsic method 378

f
FACS, see fluorescence - activated cell sorting
false-negative co-expressed genes 329
false-positive co-expressed genes 329
FASTA 401
– sequence libraries 411
fast neutron-generated line 304
fast neutron-induced deletion 294
fast neutron mutagenesis 291, 292, 294
– advantage 291
– features 292
– reverse genetics 294
fast neutron mutagenized Arabidopsis

population 292
– forward genetic screen 292
female angiosperm gamete 6
fiber-optic facilitated leaf 424
fill-in reaction 44, 452
first-pass mapping rate 104
first-strand cDNA synthesis 122
first miRNA 212
flanking sequence tag (FST) 279
flat gel-loading tip 176
floral homeotic gene products 314
FlowerPower 357
fluorescence-activated cell sorting (FACS)

239
fluorescence resonance energy transfer

(FRET) 426
fluorescent differential display-PCR (FDD-

PCR) 170, 175
fluorescent differential display (FDD) 165,

166, 183
fluorescent dye-labeled anchor primer 175
fluorescent protein technology 427
fluorescently labeled target 148
– quality control 148
follow-up analysis 258
follow-up software 414
forward gene-specific primers 256
four-base key sequence 450
fragment analysis 30

fragment end polishing 452
fragment isolation 29
fragmented DNA 451
– purification 451
FRET, see fluorescence resonance energy

transfer
fruit development 31
full-length cDNA (flcDNA) 12, 63, 77

g
gain-of-function mutation 280
gateway unidirectional in vitro cloning

system 220
gel-crush method 97
gel electrophoresis 10, 168, 170, 176, 257
geminivirus-based VIGS system 242
geminivirus plasmid 233
– structure 233
gene analysis web tool 343
– demo button 343
gene-by-gene method 78
GeneChip hybridization 140
gene-searching engine 274
gene discovery 55
– experimental approaches 55
gene duplication 350, 352
gene expression 8, 138
– analyses 8
– serial analysis 138
gene expression system 113, 115
– microarray experiment 310
gene identification 378
– computational approaches 378
gene identification signature-paired-end

diTagging (GIS-PET) 81
GIS-PET flcDNA library 84
– construction 84
GIS-PET procedure 77, 82, 104, 105
GIS-PET sequencing library 95
– construction 95
gene identification signature (GIS) analysis

81
gene index project 30
gene induction processes 21
gene ontology (GO) 309, 361, 362
– annotation 362
– categories 309
– project 361
gene prediction 380
– manual curation 380
general-purpose cloning vector 98
generalized pair HMM (GPHMM) 387
generic genome browser 384
gene-specific primers 30
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gene structure prediction 378
gene-to-gene relationship 324, 326
genome mapping approach 62
genome online database 431
genome sequence rice 275
genome sequencer system 448, 449
genome walking technique 275
genome-wide genetic analysis applications

443
genome-wide mapping technique (GMAT)

49
genome-wide protein interaction screen

320
genome-wide screening 167, 183
– eukaryotes 167
genome-wide sequence comparison 397
GFP, see green fluorescent protein
GFP-tagged cell types 319
– fluorescence-activated cell sorting 319
GFX DNA purification kit 62
GIS - PET, see gene identification signature-

paired-end diTagging
glass fiber filter (GFF) 192
GlycoBlue 97
glycolytic pathway 15
– cytosolic enzymes 15
green fluorescent protein (GFP) 217, 236,

277, 279, 419, 420
GS FLX system 432, 448, 450, 471
guanidine thiocyanate technique 172
guilt-by-association paradigm 310
Gyeongsang National University (GSNU)

program 278

h
hairpin transgene 215
– sense arm 215
handling ambiguity letter code 408
head-to-head orientation 40
hepatitis B viral infection 33
– viral nucleic acids 33
heteroduplex formation 256, 255
hidden Markov model (HMM) 362, 379
higher-order unsupervised techniques 151
– hierarchical clustering 151
high-quality flcDNA library 77
high-throughput EST-sequencing 139, 153
– application 139
high-throughput functional genomics tool

252
high-throughput functional screening 115
high-throughput in planta screeningmethod

115, 131–133
– use 132

high-throughput sequencing technologies
57, 282

– principal component analysis 151
homology-based annotation transfer 347
homology-based filtering technique 190
homology-based methods 309
homology-based protocols 347, 356
homology-based transfer 381, 382
homology relationships 352
– nomenclature 352
– types 352
horizontal FDD electrophoresis system 176
host–pathogen interaction 131
Hugo Dooner�s research group 274
human genome 77
– draft sequence 77
human–mouse data 387
human non-small-cell lung carcinoma 471
– EGFR mutation 471
hybridization-based detection method 187
hybridization-based method 38, 189
hybridization-based system 22, 189
hypersensitive response (HR) cell death 47,

115
hypothesis-driven research 55

i
ImaGene software 152
immobile Ac (iAc) construct 278
immobilized target sequence 37
inferred from direct assay (IDA) 362
inferred from electronic annotation (IEA)

362
information-driven computational methods

55
in planta analysis 114
– high-throughput format 114
in planta gene expression system 114
insertion vector 235
– construction 235
integrated methods 378, 379
inter-pathway relationship 328
in vitro cloning-based procedure 105
in vitro fertilization (IVF) technique 3, 5, 6
– use 5
in vitro gamete fusion 7
– development 7
in vitro tuberization system 32
internal ribosomal entry site (IRES) 420
International Rice Genome Sequencing

Project 398
InterProScan 382
intersection gene query tool (isGQ) 322
intra-pathway co-expression 326
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intrinsic methods, see ab initio approaches
intron-exon structure 374, 387
intron-splicible RNAi 216
– effectiveness 216

k
KAGIANA project home page 329
KAGIANA tool 328, 330
KaPPA-View map 326
Kellis laboratory 387
Kim-wipe 177
knock-down experiments 63
knock-out experiments, see knock-down

experiments
Kunitz-type protease 152

l
large-scale CAGE analysis 65
large-scale co-response analyses 320
large-scale reverse genetic screens 276
laser-induced fluorescence imaging device

424
leaf mid-vein anatomy 240
leaves 128
– toothpick inoculation 128
left maximal 403
legume genomics 141
– first International Conference 141
leucine-rich repeat receptor-like kinase

(LRR-RLK) gene 260
library 12, 434
– construction 12
– generation 434
– immobilization 452
ligation-based sequencing reactions 441
ligation-based techniques 432
likelihood ratio test 360
linker-ditag-linker fragment 40, 44, 45
– PCR amplication 44
linker-tag fragment 44
– purification 44
linux operation system 397
lipoxygenase enzyme 32
lithium dodecyl sulfate (LiDS) 7
local silencing movement, see cell-to-cell

movement
long-branch attraction 360
long-distance interaction 107
long interspersed nuclear element (LINE)

282
loss-of-function analysis 132
low-binding microcentrifuge tube 87
low-throughput methods, see gene-by-gene

methods

LRR receptor-like protein kinase 350
lyophilized oligonucleotide 143

m
MADS-box gene family 33
MagAttract 96
DNA plant core kit 253
Magnaporthe genome database 47
magnetic particle collector (MPC) 451
maize 281
– transposon-mediated deletions 281
Maize Gene Discovery Project 272
Maize Genetics Cooperative Stock Center

275
maize targeted mutagenesis (MTM) 271
maize using Ds 275
– reverse genetics 275
MakeNetFile tool 329
mannitol 7
MAPKK, see mitogen activated protein kinase

kinase
map-based approach 270
map-based cloning 32
MapMan software package 51
Mapper module 103
mapping CAGE tag cluster 66
Markov clustering (MCL) 354
Markov model 357, 362
massively parallel DNA sequencing 432
– several techniques 432
massively parallel sequencing system 431
– development 431
massively parallel signature sequencing

(MPSS) 38, 56, 80, 378
mass spectrometric analysis 15
mass spectrometry-based proteomics

technology 6
mate-paired library 434, 439
– construction 434
matrix-based binding site 340
matrix-based sequence 337
matrix-based TFBS 339, 340, 344
Medicago De-TILLING platform 301
– characterization 301
Medicago EST Navigation System (MENS)

139
Medicago truncatula 142, 151, 154, 294, 412
– microarray-based identification 151, 154
membrane-surrounded endosymbiotic

structure 156
– establishment 156
memory analysis 410
metabolic flux pathways 21
metabolites 137
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– synthesis 137
methylation-sensitive enzymes 275
– use 275
M-GCAT system 398
micro-array analysis 13, 31, 37, 79, 189
microarray-based ChIP system 49
microarray-based miRNA analysis 202
microarray-based transcriptome analysis

79
microarray gene expression analysis 13
– amplication techniques 13
microarray hybridization 106
micromanipulation methods 5, 15
– use 5
microprojectile bombardment 238, 427
microRNA, see miRNA
Microtrough System 176
million years ago (MYA) 380
miniature inverted-repeat transposable

element (MITE) 282
miRNA 187
miRNA biomarkers 201
– discovery 201
– bioinformatic tools 190
miRNA genes 198, 199
– computational prediction 199
– expression profiling 198
– quantitation methods 189, 198
miRNA-mediated mRNA cleavage 201
mitogen-activated protein kinase kinase

(MAPKK) 115, 131
mock amplification mix 457
model organisms 320
– Arabidopsis thaliana 320
– Escherichia coli 320
– large-scale co-response analyses 320
– Saccharomyces cerevisiae 320
molecular beacons 425
Moloney murine leukemia virus reverse

transcriptase (MMLV RT) 10
monitoring gene expression 425
– nanotechnology 425
Moore�s law 431
Mu-inactive lines 273
multi-channel pipette 176, 257
multi-domain protein 350, 364
– function 350
– structural building blocks 364
multi-exonic gene 79
multi-gene family 356, 358, 361
– non-clocklike behavior 361
multiple cloning site (MCS) sequence 234
multiple gene query option (mGQ) 322
multiple mapping position 65

multiple sequence aligment method (MSA)
356, 358

multiple SuperSAGE library 41, 42
multiplex reaction 9
– designing primers 9
multiplex sequencing of paired-end ditags

(MS-PET) 81
multi-step bacterial cloning process 104
MUMMER 398, 400, 414
mutagenized soybean population 258
– mutation discovery 258
mutant phenotype 303
mutator-based strategy 274
mutator (Mu) transposon family 270
mutator (Mu) transposon insertion lines

267
mutators high forward mutation rate 270
Mycobacterium tuberculosis 470

n
nanotechnology 419, 425
– molecular biology applications 425
nanotechnology-based detection systems 427
National Plant Genome Initiative 398
National University of Singapore (NUS) 278
NBS-LRR resistance genes 33
NCBI Unigene Project 384
near-saturation mutagenesis 267
nebulized library 450, 451
negative dosage effect 274
neighbored extended matches 406
neighbor-joining tree 363
network specificity index 329
network visualization tool 323
neutron-based reverse genetic methods 304
next-generation sequencing 447
Nicotiana benthamiana 47, 128, 131, 209, 228
Nicotiana tabacum 128
NIH ENCODE project 56, 67
nitrogen-fixing root nodule symbiosis 154
non-coding RNA (ncRNA) 56, 196
non-contiguous phenomena 107
non-denaturing polyacrylamide gels 168
non-enriched DNA beads 459
– second-strand removal 459
non-GFP-like fluorescent markers 424
non-homology approach 348
non-standard intron size distribution 387
non-template deoxynucleotide 10
Northern blot
– analysis 169, 216
– assays 202
– hybridization 143
– technique 181
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novel active endogenous-transposon 282
novel non-Sanger sequencing procedures 50
nucleotide BLAT 413
nutrient-limiting conditions 151

o
off-the-shelf assay 187
oligonucleotide microarray hybridization 13
omics approach 137
one-click procedure 330
1-deoxy-D-xylulose-5-phosphate

reductoisomerase (DXR) coding sequence
218

one-tube RT-PCR kit 8
open-architecture method 38
– technology 34
Operon biotechnology 143
open reading frame (ORF) 274
open transcriptome profiling technologies

153
– future application 153
Oregon Wolfe Barley mapping population

280
ORF, see open reading frame
ortholog 352
Oryza sativa 47, 139, 351, 398
– PFAM analysis 351
– sequence 350
outcrossing plants 268
outgroup rooting 361

p
packing beads 463
– preparation 463
PAGE-purified DNA 101
PAGE gel 44
paired-end diTag (PET) 77, 81, 105
– concept 77, 105
pairwise exact match 406
papaya genome sequence 386
paralog 352
PARSESNP 260
PCR-amplified template 437
PCR-based commercial cDNA integrity kit 92
PCR-based methods 189
PCR-based open architecture system 22
PCR-based screen 370, 272
PCR-compatible method 195
PCR product-based cDNA-macroarrays 140
– community-driven construction 140
PCR-product cloning vector 30
PCR-TRAP cloning system 169
PCR-TRAP cloning vector 179
Pearson correlation coefficient 312, 314

PET-based application 81
PET-tool 103
– ditag extraction 84
– software 83
pHANNIBAL system 220
phase-lock gel 85
phenol–chloroform mix 192
phenolic compounds 129
Phosphoribulokinase gene 326
photodocumentation 240
photosynthesis-related proteins 47
photosynthetic mutant library (PML) 273
PHYLIP consense program 361
PhyloBuilder 363
PhyloFacts 362, 363
– phylogenomic encyclopedia 354
phylogenetic tree 359
– analyzing 359
– constructing 359
– topology 361
phylogenomic analysis 360, 363
phylogenomic annotation 353
– identifying ortholog/paralog relationships

353
phylogenomic profile analysis 364
phylogenetically-based methods 361
phytoene desaturase (PDS) 228
Phytophthora sojae 115
PicoTiterPlate (PTP) device 447, 449
– preparation 461
– sequencing 448
Pioneer Hi-Bred 271
plant-based applications 441
plant–bacterium interaction 129
plant–microbe interaction 133
plant 165, 191, 192, 219, 253, 268, 378
– functional genomics 219
– high-throughput disruption 253
– insertional mutagenesis 268
– metabolic pathway maps 324
– microRNA isolation 191
– miRNA targets 201
– preparation 237
plasmid DNA preparation 92
plasmid miniprep purification 215
pleiotropic developmental defects 199
plus oligonucleotide probes 142
Poisson primer suppression 296
Poisson distribution 436
polyacrylamide gel 44, 168
polymerase chain reaction (PCR)
– mixtures 165
– primer-driven 12
polymerase-based techniques 432
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polyploidy process 353
pool-plates 253
pooling strategy 299
pop-up window 340, 343
– table of restriction score 343
population functional genomics 422
Populus trichocarpa 56
positionally-defined tags 80, 104
– extraction 104
post-transcriptional gene silencing (PTGS)

133, 209
– loss-of-function strategy 133
post-transcriptional gene silencing (PTGS)

mechanism 212, 263
postgenomic era 77
potato tuber development 32
potato virus X (PVX) 114, 134
– binary plasmid vector 116
– expression vector 121
pre-chilled polypropylene tube 118
pre-designed TaqMan microRNA assay 190
pre-extraction spin step 191
pre-selected correlation coefficient 321
principal component analysis 140
programmed cell death (PCD) 131
proliferating cell nuclear antigen (PCNA)

229
promoter-tiling array 67
protein 132
– cellular localization 132
– 3D structure 358
protein-coding component 388
protein-coding gene 188, 378, 387
– annotation 387
– components 378
– identification 387
– sequences 348
protein–protein interaction 348
protein expression 14
– analysis 14
protein structure prediction 349
protein superfamilies 359
– phylogenetic reconstruction 359
proteomics 14, 137, 239
prototype computer-controlled system 184
– development 184
PTGS, seepost-transcriptional gene silencing
publicly accessible microarray databases

310
publicly available compendium 320
publicly available expression profiles 321
PubMed database 340
putative silencing target area 239
– assessment 239

q
QIAGEN�s gel extraction kit 215
Qiaquick PCR purification kit 43, 45
quantitative reverse transcription PCR

experiments (qRT-PCR) 138, 169
quantitative trait locus (QTL) mapping 32, 33
quantum dots 419, 425, 427

r
radioactively labeled nucleic acid 140
randomly amplified polymorphic DNA

(RAPD) 12
rapid amplification of cDNA ends (RACE)

12
– experiments 65
reactive oxygen species (ROS) 131
reading sequences 401
real-time PCR methods 187
real-time TaqMan assay design 195
reamplified PCR products 179
– cloning 179
RecA-based procedure 105
receptor-like kinase 350
receptor-like protein (RLP) family 350
red fluorescent protein (RFP) 422
reference query problem 407
repeated phenol–chloroform extraction 102
RescueMu-generated insertion allele 272
retinoblastoma-related gene (RBR) 241
reverse gene-specific primers 256
reverse transcriptase (RT) reaction 194
reverse transcription-polymerase chain

reaction (RT-PCR) methods 5, 8, 216
rice 282
– future tagging resources 282
RNA-based knockout systems 219
RNA-induced silencing complex (RISC) 188,

211
RNA interference (RNAi) 209
RNA loading sample 174
– preparation 174
RNase-free microcentrifuge tube 120
RNase-protection assays 79
RNaseONE selection procedure 87
RNA transcription profiling technology 22
robust automated gene prediction system

388
Roche applied sciences 432
RT reaction 195
run-to-run variation 442

s
SAGE, see serial analysis of gene expression
SAGE-like modification 80
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Sanger-based sequencing technology 81, 82,
95, 432, 441

Sanger-sequenced ditag data 104
satellite technique 49
saturation mutagenesis 282
SCN-resistant cultivar 260
search function 339
second-strand cDNA synthesis 122
Selected_Link sheet 330
self-complementary structure 426
self-pollinating grasses 268
semi-automated programs 257
sense-induced transgene silencing 210
sequence-based transcription profiling

methods 384
sequence cluster 409
sequence-indexed collection 270
sequence-specific primer 31
sequence strand 408
sequence-tag transcriptome applications 443
sequencing primer annealing 459
sequencing run 465–467
serial analysis of gene expression (SAGE) 37,

38, 56
short interfering RNA (siRNA) 134
shotgun sequence 398
SIFTER method 363
signal-amplifying ribozyme method 189
signal transduction 3, 21, 183
– enzymatic activity 450
– pathways 21
similarity-based approach 354
– popular methods 354
single base extension system 433
single cell culture system 3, 6
single cell gene 8
– gene analysis 8
single-cell micromanipulation technique 5
single gamete fusion technique 7
single gene query (sGQ) 321
– analysis 322
single gene transcript 11
– real-time PCR quantification 11
single-label hybridization 140
single nucleotide polymorphism (SNP) 281
single-PET library 82, 92, 100
– construction 92
single-PET plasmid DNA 93
– preparation 95, 100
single-step method 116
single-stranded cDNA (sscDNA) 38, 170, 174
– synthesis 170
single-stranded oligonucleotide 79

single-stranded template DNA (sstDNA) 453
– library isolation 453
– library quality assessment 453
single-tag methods 104
smaller-species-enriched fractions 192
small interfering RNA (siRNA) 209
small non-messenger RNA (snmRNA) 196
small nuclear RNA (snRNA) 196
small RNA-mediated mRNA cleavage 212
small-sized fragment 259
SMART cDNA library construction kit 12
SNP, see single nucleotide polymorphism
sodium dodecyl sulfate (SDS) 7
Solanum lycopersicum 31
Solexa Genome Analysis System 398
Solexa 1 G Genome Analyzer, see ABI SOLiD

system
Solexa sequencing technologies 34, 282
SOLiD ligase-based sequencing chemistry

441
solid-phase amplification 92, 104
somatic protoplast fusion 4
– modified microtechniques 4
sorghum 281, 386
– endogenous candystripe1 tagging system

281
sorting intolerant from tolerant (SIFT)

program 254
Southern blot analysis 293
soybean 252, 259, 260
– EMS-induced mutation 259, 260
– suitable mutant population 252
– symbiosome membranes 155
– TILLING mutations 260
Spearman�s non-parametric Rho rank

correlation 322, 323
species-specific repositories 383
sperm-central cell 5
– in vitro fusion 5
split-GFP fusion protein 426
stage-specific expression 65
stand-alone tools 388
standard flowgram file format (SFF) 467
standard phenol technique 172
state-of-the-art cDNA-AFLP protocol 24
stem-loop gene-specific reverse transcription

(RT) primer 190
stem-loop structure 190
step-by-step protocol 113
streptavidin–phycoerythrin 189
streptavidin-coatedmagnetic beads 38, 40, 43
structural phylogenomic approach 347, 348
– development 348
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– use 348
structural phylogenomic inference 354, 356
subfamily classication in PHYlogenomics

(SCI-PHY) tool 362
subfunctionalization 350
substring cluster 402, 409
suffix number 402
super-ortholog 352
SuperSAGE 37, 39, 40, 47–49
– advantageous properties 39
– transcriptome analysis 50
– up-to-date protocol 39
supported oligonucleotide ligation and

detection (SOLiD) sequencing technology
106, 398, 431, 433, 437, 439, 440, 442,
443

suppression subtractive hybridization (SSH)
12, 237

– cDNA library 154
– disadvantage 12
– library 227
Swinnex filter 238
SYBR green-stained acrylamide gel 45
symbiosis-related gene expression 154
– microarray-based profling 154
symbiosis research 156
symbiosis-specific gene expression 156

t
tag-based methods 48, 56, 105
tag-based sequencing applications 441, 443
tag-based transcript profiling techniques 50
tag-based transcriptome platform 38
tag-to-gene annotation 37, 39, 47
tag-to-gene sequences 51
TaqMan-based qRT-PCR 202
TaqMan assay approach 187
TaqMan low density array platform 195, 199
TaqMan microRNA assays 187, 192,

194–196, 197, 199
– principle 194
target gene silencing 239
targeting induced local lesions in genomes

(TILLING) 251, 252, 254, 255
– gene-specific primers 254
– M13-tailed PCR amplification 255
taro bacilliform virus (TaBV) 422
TATA-box-associated promoter 78
TATA-box binding protein (TBP) 67
TATA-box driven transcript 65
T-DNA tagging approaches 219
template-carrying bead 449
template preparation 23

– synthesis 23
tetrapyrrole synthesis 323
TF-binding site (TFBS) 68
TGMV-mediated silencing 229, 241
three-dimensional (3D) structure 356
TIGR Medicago BAC Assembly 412
TIGR rice genome annotation 379
tissue culture-derived callus 277
TissueLyser system 253
tobacco-blue mold interactions 243
tobacco mosaic virus (TMV) 134, 228
tobacco rattle virus (TRV) 228
tomato golden mosaic virus (TGMV) 228
trait utility system for corn (TUSC) 271
transcript-based alignment 384
transcript-derived fragment (TDF) 22
transcript-derived restriction fragment 23
transcriptional noise 62
– genome-wide mapping 57
– nature 62
transcriptional termination-sites (TTS) 78
transcription factor (TF) 67, 188, 337
transcription factor binding sites (TFBS) 337
– genome-wide identification 337
transcription start site (TSS) 57, 78, 339
transcripts per million (TPM) values 68
TRANSFAC professional database 340, 344
transgene silencing 210
– features 210
transgenic plants 424
transiently-expressed transposase (TET)-

mediated Ds insertional mutagenesis
system 277

transposon insertion alleles 268
transposon tagging 268, 270
– resources 268
tree topologies across methods 360
tri-parental mating method 215
TriReagent extractions 191
TRV-mediated silencing 241
tuber development 32
tumefaciens-mediated transformation
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