
Index

A
α-Aminoadipate plates

(α-AA), 202–203
Acetamide media, 207
Actin staining in fixed yeast

cells
materials and solutions,

156
procedure, 155–156
safety notes, 155

Add-back medium, 196–197
ADE2, 2, 91
ade2 mutants, 19
Aequoria victoria, 20
Affymetrix microarrays, 113
Agarose pads, 157–158
AID (auxin-inducible degron)

system, 70
ARS (autonomous replicating

sequence), 2–3
Ascospores, 43
Ascus, 43
Ashbya gossypii, 124
ATCC, 175, 223
Autonomous replicating

sequence (ARS), 2–3
Auxin-inducible degron

(AID) system, 70
Auxotrophic mutants,

45, 49, 57

B
Barcode sequencing

about, 113–114
experimental procedures,

114–121
bar-seq PCR, 116–119
colony PCR, 119–121

guarding against
contamination, 114

materials, 121–122
strains, 114

Bar-seq PCR, 116–119
Basal copy number, 98
Bialaphos, 206
Biological safety procedures,

222–223
Bulk segregant analysis, 99
BY4743 background, 79

C
C6 cytometer
adding solution, 140–141
after sampling, 140
general procedures, 138
running the samples,

139–140
start-up, 138–139
vocabulary, 137–138

CaCl2, 1
Calcofluor, 17, 18f, 154
CAN1 gene, 90
Canavanine, 81f, 82, 83, 90,

92, 94–95, 204,
207–208

Cassette models, 30, 30f
Centromere (CEN)

plasmids, 3
CFP (cyan fluorescent

protein), 20
CGH. See Comparative

genomic hybridization
Chemostat, 105
cis-trans test. See

Complementation
testing

clonNAT, 205

CNVs (copy-number
variations), 97–98

Colony PCR, 119–121, 191
Colony pinning, 83
Comparative functional

genomics. See Barcode
sequencing

Comparative genomic
hybridization (CGH)

copy-number changes and,
97–98

experimental procedures,
100–103

following up candidate
mutations, 99–100

linking mutations to
phenotype, 98–99

materials, 103–104
strains, 100

Complementation testing,
58–59

Conditional expression
systems, 70–72

Copy-number variations
(CNVs), 97–98

Counting yeast cells, 93–94,
167–169

Cyan fluorescent protein
(CFP), 20

Cycloheximide, 203
Cytometer. See C6 cytometer

D
DAPI (40,6-Diamidino-2-

phenylindole), 17–18,
18f, 145, 151–153

Deletion collection strains
storage and handling,
175–177
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Deletion Consortium, 175
Deletion mutations

classes of genes defined
by, 79

experimental procedures,
84–86

materials, 87
phenotype screening, 80
random spore analysis

and, 82–84
strains, 84
strains vendors, 79
synthetic-lethal interactions

identification, 80–82,
81f, 83–84

uses for in yeast genetics, 80
Department of Health,

Education, and
Welfare (HEW), 223

40,6-Diamidino-2-
phenylindole (DAPI),
17–18, 18f, 145,
151–153

DiOC6(3), 18, 153
Dihydrofolate reductase

(DHFR), 70
DiIC5(3), 18, 153
Diploids

cell morphology and, 16,
16f, 98

complementation testing
and, 59

haploid strains and, 98
mating-type and, 29, 30,

31–32, 31f
meiosis and, 43
selection using SGA, 81f,

82–83
tetrad dissection and, 45, 49
transformation practices,

124
Discosoma, 20
Disposal of materials. See

Safety and hazardous
material information

Dissection needles, making,
163–164

DNA
barcode sequencing and,

113–114
concentration

measurement, 189

copy-number
measurement, 97–98

DAPI and, 17–18
essential genes and, 69
genomicmodificationswith

PCRproducts and, 123,
126f, 128, 129

mutation detection and,
108–109

preparation of genomic,
143–144

staining of, 151
uptag and downtag, 176
yeast transformation

methods and, 1–8
Dominant drug resistance, 2
Downtagging, 113, 175,

176
Dropout media, 197–199
Drug selection media
5-fluoroanthranilic acid,

203
5-fluoro-orotic acid plates,

201–202
α-aminoadipate plates,

202–203
acetamide media, 207
bialaphos, 206
canavanine, 204
clonNAT, 205
cycloheximide, 203
fluoroacetamide/

acetamide, 206–207
5-fluoroanthranilic acid,

203
5-fluoro-orotic acid plates,

201–202
G418, 204–205
hygromycin, 205
phleomycin/zeocin, 206
thialysine, 204

E
Electroporation, 1–2
EMS (ethylmethane

sulfonate), 57, 80,
165–166

EMS mutagenesis
materials and solutions,

166
procedure, 165–166

safety notes, 165
Epigenetic transcriptional

silencing
assays to monitor mating-

type silencing, 31–33,
31f, 32f

experimental procedures,
35–40

experiment overview, 34
HML and HMR mating loci,

30, 30f
HML and HMR silencing,

30–31
materials, 40–41
mating-type and, 29–30,

30f, 31f
plasmids, 34
practical applications of

mating yeast, 33
strains, 33–34
variegated expression and

epigenetic
inheritance, 31

Essential genes study
conditional expression

systems, 70–72
examples of essential

genes, 69
experimental procedures,

73–75
materials, 76–77
point mutants, 70
strains, 72–73
temperature-sensitive

mutants, 69–70
Ethylmethane sulfonate

(EMS), 57, 80,
165–166

European Saccharomyces
cerevisiae Archive for
Functional Analysis
(EUROSCARF), 79,
123, 175

F
Fiber-optic needles, 163–164
Flow cytometry of yeast DNA

content
materials, 172–173
procedure, 171–172

Fluorescence resonance energy
transfer (FRET), 20
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Fluoroacetamide/acetamide,
206–207

5-Fluoroanthranilic acid
(5-FAA), 203

FM 4–64, 18, 18f, 153
5-FOA (5-fluoro-orotic acid),

6, 32, 57, 201–202

G
G418, 204–205
GAL1 system, 70
Gal4 transcriptional

activator, 33
GE Healthcare Dharmacon,

79, 175
Genomic modifications with

PCR products
availability of PCR

templates, 123
de novo gene disruption by

one-step gene
replacement, 124–125

gene disruption by one-step
gene replacement,
125–126

generation of protein
fusions by one-step
modification, 127–128

mistargeting and, 123–124
PCR protocol for gene

modifications, 128–130
reagents, 130
single-step attribute, 123
transforming diploid yeast

strains first and, 124
GFP (green fluorescent

protein), 20
Glass needles, 163

H
Haploids

cell morphology and, 15,
16, 16f, 17, 98

diploid strains and, 98
mating-type and, 29, 30,

31–32, 31f
meiosis and, 43–44
selection using SGA, 81f,

82–83
tetrad dissection and,

45–46, 48–49

transformation practices,
124

Hazardous chemicals,
223–224

Hemocytometer, 167–169
Heterothallic haploid

strains, 29
HEW (Department of Health,

Education, and
Welfare), 223

High-efficiency yeast
transformation

materials, 135
procedure, 133–134

HIS3, 2
HML and HMR
mating loci, 30, 30f
silencing, 30–31

Hoffman–Winston genomic
DNA preparation,
modified

materials, 144
procedure, 143–144
safety notes, 143

HO gene, 29
Homothallic haploid strains,

29
Hygromycin, 205

I
Imaging of live yeast, 157–158
Indicator media
limiting Ade plates, 200
MAL, 201
X-Gal plates, 201

Indirect immunofluorescence
about, 20–21
materials and solutions,

148–150
microscopy procedure

antibody staining,
147–148

cell fixation, 145
mounting, 148
optional DAPI staining,

148
slide preparation,

146–147
spheroplasting, 145–146

safety notes, 145
Institutional safety officer,

217

K
Karyogamy, 17
Kluyveromyces lactis, 124

L
Laboratory waste disposal,

220–221
LEU2, 2
Light microscopy

examination of growth
properties, 15–16,
16f

experimental procedures,
23–26

experiment overview,
22–23

with fluorescent protein
chimeras, 20

haploids versus diploids,
16, 16f, 17

indirect
immunofluorescence,
20–21

materials, 26–28
mating cells, 17
mutants behavior, 19
plasmids, 22
primers, 22
safety notes, 22
staining cells with dyes and

drugs, 17–19, 18f
strains, 21–22

Limiting Ade plates, 200
Linkage analysis, 99
Lithium acetate (LiOAc), 1

M
MAL indicator plates, 201
Material safety data sheets

(MSDSs), 217
Mating, meiosis, and tetrad

dissection
experimental procedures,

49–54
materials, 54–55
meiosis of MATa/MATα

diploids, 43, 44f
strains, 49
tetrad analysis, 45, 47–48,

48f
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Mating, meiosis, and tetrad
dissection (Continued)

tetrad dissection, 43–44,
44f, 48–49

types of tetrads, 45–47,
46f, 48f

Mating-type
about, 29–30, 30f, 31f
alleles, 29
assays to monitor

mating-type silencing,
31–33, 31f, 32f

MAT locus, 29, 30
mCherry, 20, 127
Measuring DNA

concentration, 189
Media

avoiding caramelization,
195

avoiding mushy plates, 195
drug selection, 201–207
indicator, 200–201
rich, 195–196
SGA, 207–209
sporulation, 199–200
synthetic, 196–199

Medial pathological waste
(MPW), 220

Meiosis. See Mating, meiosis,
and tetrad dissection

MET3 system, 70
Microscopy. See Light

microscopy
Minimal SPO, 199
Mitochondrial dyes, 18–19,

18f
Mitotracker Red, 18, 18f,

19, 153
Modified Hoffman–Winston

genomic DNA
preparation

materials, 144
procedure, 143–144
safety notes, 143

MPW (medial pathological
waste), 220

MSDSs (material safety data
sheets), 217

MSH2, 90
2μ-Based plasmids, 3
Mutant isolation and

characterization

auxotrophic mutants, 57
complementation testing,

58–59
experimental procedures,

60–65
experiment overview, 59
materials, 65–66
mutant enrichment, 57–58
safety notes, 60
strains, 59–60
temperature-sensitive

mutants, 58
Mutation rates
cell counting, 93–94
experimental approach,

90–91
experimental procedures,

91–95
growth equation, 89
materials, 95–96
measurement technique,

89–90
plating mutants, 94–95
qualitative view of, 91
strains, 91

Mutations
deletion (see Deletion

mutations)
detecting using CGH

(see Comparative
genomic
hybridization)

detecting using the
whole genome (see
Whole-genome
sequencing and
linkage)

isolation and
characterization (see
Mutant isolation and
characterization)

rates (see Mutation rates)

N
Nalgene, 83
National Institute of

Environmental Health
and Human Services
(NIEHS), 223

N-degron system, 70
Needles, making, 163–164

Nonparental ditype (NPD)
tetrad, 45

Nystatin, 58

O
OmniTrays, 83

P
Paraformaldehyde, 145, 155
Parental ditype (PD) tetrad, 45
PCR (polymerase chain

reaction)
amplification, 109–110
barcode sequencing

and, 114
bar-seq procedure,

116–119
clean-up, 110–111
colony, 119–121, 191
genomic modifications

using
availability of PCR
templates, 123

de novo gene disruption
by one-step gene
replacement, 124–125

gene disruption by
one-step gene
replacement, 125–126

generation of protein
fusions by one-step
modification, 127–128

mistargeting and,
123–124

PCR protocol for gene
modifications,
128–130

reagents, 130
single-step attribute, 123
transforming diploid
yeast strains first
and, 124

integration analysis using,
1, 5

isolating mutants and, 70
mediated genome

modifications using,
6–7

mutation detection and, 98
plasmids transformation

and, 6–7, 6f
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PEG (polyethylene glycol), 1
Petite phenotype, 19
PFGE (pulsed-field gel

electrophoresis), 98
Phenol, 143
Phenylenediamine, 145
Pheromones and mating

cells, 17
Phleomycin/zeocin, 206
Plasmids transformation

ARS elements and
replication, 2–3

experimental procedures,
8–11

experiment overview, 7–8
integration into the yeast

genome, 4–6, 5f
integration reversal, 5–6
materials, 11–13
PCR-mediated genome

modifications, 6–7, 6f
plasmids, 7
primers, 7
replication origins, 2–3
selectable markers, 2
strains, 7
transformation methods

for yeast, 1–2
vector systems, 3–4, 4f
verification of integration

at a specific locus, 4–5
PlusPlates, 83
Point mutants, 70
Polyethylene glycol (PEG), 1
Polymerase chain reaction.

See PCR
Pop-in/Pop-out technique,

5–6
Presporulation media, 200
pRS406-Nup49-GFP, 4
pRS series, 3
Pulsed-field gel

electrophoresis
(PFGE), 98

Q
Qubit fluorometer, 189

R
Radioactive safety procedures,

221–222

Randomspore analysis, 82–84
Red fluorescent protein

(RFP), 20
Rhodamine-phalloidin,

18f, 19
Rich media
YEP, 196
YPD (YEPD), 195
YPG (YEPG, YEP-glycerol),

196

S
S&P Robotics, 177
Sac, 43
Saccharomyces cerevisiae
deletion mutations, 79–84
epigenetic transcriptional

silencing, 29–34
essential genes study,

69–72
growth properties, 15–16,

16f
haploids versus diploids, 16,

16f, 17
light microscopy use in

research, 15–22
mating, meiosis, and tetrad

dissection, 43–49
mating cells, 17
mating-type, 29, 29–30,

30f, 31f
mutant isolation and

characterization,
57– 59

mutants behavior, 19
mutation detection using

CGH, 97–100
mutation detection using

whole-genome
sequencing, 105–112

mutation rates, 89–91
plasmids transformation,

1–8
tetrads, 43–49

Saccharomyces Genome
Database (SGD),
47, 175

Safety and hazardousmaterial
information

biological safety
procedures, 222–223

classes of agents, 223

general safety and disposal
cautions, 217, 218–220

hazardous chemicals
general properties,
223–224

laboratory waste disposal,
220–221

primary safety information
resources, 217–218

radioactive safety
procedures, 221–222

Safety notes. See also Safety
and hazardous
material information

actin staining in fixed yeast
cells, 155

EMS mutagenesis, 165
Hoffman–Winston

genomic DNA
preparation, 143

indirect
immunofluorescence,
145

for light microscopy, 22
mutant isolation and

characterization, 60
Sanger sequencing, 99
Schizosaccharomyces pombe, 124
Scoring SGA screens. See

SGATools
Selectable markers, 2
SGA (synthetic genetic array),

80–82, 81f, 83–84
SGA media

amino acids mix, 209
SD/MSG -HIS -ARG -LYS

mixes, 207–208
SPO+YE+glucose+amino

acids, 207
SGATools, 83

analyzing screens
calculating normalized

colony sizes, 183–185
displaying genetic

interaction scores,
185–188

obtaining colony sizes,
180–182

ORF names, 180
process images and

obtaining colony sizes,
180–182
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SGATools (Continued)
scoring genetic

interactions, 183–185
quantitative scoring of

genetic interactions,
179

SGD (Saccharomyces Genome
Database), 47, 175

Shmooing cells, 17
Sigma-Aldrich, 198
Singer Instruments, 177
Singer RoToR colony pinning

robot, 83
Single-nucleotide variants

(SNVs), 98
Sir1/2/3/4, 31
Slide preparation, 157–158
Spheroplasting, 1, 2
SPO, 199
Sporulation

defined, 43
medium

minimal SPO, 199
presporulation, 200
SPO, 199

tetrad dissection and
liquid sporulation

protocol, 159–160
materials, 162
plate sporulation

protocol, 160
preparation of tetrads,

160–162
Staining cells

actin staining in fixed yeast
cells, 155–156

with dyes and drugs, 17–19,
18f

yeast vital stains,
151–154

Streaks and patches
templates, 215–216

Sunrise Science, 198
Supplemented minimal

medium (SMM),
196–197

SYBR green, 171–173
Synthetic complete (SD)

media, 197–199
Synthetic dextrose minimal

medium (SD), 196

Synthetic genetic array
(SGA), 80–82, 81f,
83–84

Synthetic–lethal
interactions, 80–82,
81f, 83–84

Synthetic media
add-back medium,

196–197
dropout, 197–199
supplemented minimal

medium, 196–197
synthetic complete,

197–199
synthetic dextrose, 196

Systemic deletion collection
storage and handling,
175–177

T
Teknova, 198
Temperature-sensitive

mutants, 58, 69–70
Templates
96-Well plate, 213
for making streaks and

patches, 215–216
Tet-off system, 70
Tetrads
analysis, 45, 47–48, 48f
dissection, 43–44, 44f,

48–49
dissection and sporulation

liquid sporulation
protocol, 159–160

materials, 162
plate sporulation

protocol, 160
preparation of tetrads,

160–162
dissection sheets,

211–212
experimental procedures,

49–54
making a dissection needle,

163–164
materials, 54–55
strains, 49
types of

centromere-linked
genes, 47

classes of, 45, 46f, 48f

linkage relationships
possible, 45

same chromosome, less
tightly linked, 46

same chromosome,
tightly linked, 45–46

unlinked genes, 47
Tetratype (T) tetrad, 45
Thialysine, 82, 83, 204
Tiling microarrays, 99
Training for the plate

race, 193
transOMIC technologies,

79, 175
TRP1, 2

U
Ubiquitin, 70
Uptagging, 113, 175, 176
URA3, 2, 4, 4f, 5, 32, 32f, 57
U.S. Environmental

Protection Agency,
220

U.S. Nuclear Regulatory
Commission, 220

V
V&P Scientific, 83, 176
Vector systems, 3–4, 4f
Vital stains

calcofluor staining of
chitin and bud
scars, 154

DAPI staining of nuclear
and mitochondrial
DNA

materials, 152–153
procedures, 151–152
safety notes, 151

visualization of
mitochondria, 153
vacuoles and endocytic
compartments, 154

W
96-Well plate template,

213
Whole-genome sequencing

and linkage
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experimental procedures
clean-up of tagmented
DNAwith Zymo
columns, 109

DNA quantification and
quality, 108

DNA tagmentation, 108
mating-type testing,
111–112

PCR amplification,
109–110

PCR clean-up, 110–111

plate preparation,
106–107

materials, 112
strains, 105

X
X-Gal plates, 201

Y
Yeast transformation,

high-efficiency

materials, 135
procedure, 133–134

Yellow fluorescent protein
(YFP), 20

YEP, 196
YPD (YEPD), 195
YPG (YEPG, YEP-glycerol),

196

Z
Zygote, 17
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