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819-821
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BDNF. See Brain-derived neurotrophic
factor
Behavior. See Schooling; Visual collision
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Blastomere. See Cleavage blastomere;
Embryo fate mapping and
lineage tracing
BMB blocking solution, 502
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electroporation-mediated gene transfer
in tadpoles
electrical system, 751752
electroporation, 753-754
fluorescent protein expression
screening, 754
husbandry, 751
injection, 752—-753
materials, 750—751
overview, 750, 754—755
troubleshooting, 752
live imaging in tadpole, 525-527
locomotory system development, 835
mitochondrial dynamics imaging in
tadpole
confocal microscopy, 807
electroporation of brain cells,
806—-807
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image analysis, 807—809
materials, 804—806
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recipes, 810
tadpole tissue harvesting, 738
vocalization pathways. See Vocalization
whole-brain calcium imaging in larvae
dye injection, 813
image processing and evaluation,
815
materials, 811-812
multiphoton imaging of odor-
evoked neuronal activity,
813-815
overview, 811, 815-816
recipes, 816
whole-mount preparation,
812-813
Brain-derived neurotrophic factor (BDNF),
792
BRB80, 459
Britton—Robinson buffer, 722
Brown, Don, 1

C

Calcium/calmodulin-dependent protein
kinase II (CaMKII), 792
Calcium imaging. See Neuron imaging
Calcium magnesium-free medium
(CMFM), 217
C-AM. See Complete-amphibian medium
CaMKII. See Calcium/calmodulin-
dependent protein kinase II
Cdc42, 972-973
Cell cycle
cell-free extract studies, 347—348
egg extract analysis in Teflon chambers
comparison of chamber materials,
368
extraction, 365—366
imaging, 366—368
materials, 363—364
overview, 363
recipes, 368—369
kinetics. See Ciliary marginal zone
manipulation in vitro, 424
mitotic checkpoint function analysis in
egg extracts
CSF-arrested extract, 462
histone H1 kinase assay, 463
materials, 461 —462
overview, 461, 463
recipes, 464
releasing of arrested extract, 462
Cell dynamics, embryo studies, 288
Cell fate mapping. See Cleavage blastomere;
Embryo fate mapping and
lineage tracing
Cell-free extracts. See also Egg extract;
Embryo extract
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CSF-arrested extracts, 454
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materials, 452—453
overview, 426, 452, 457—-458
recipes, 448—-450
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complexes, 444—445
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Chemical screening
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incubation conditions, 999—1000
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overview, 998, 1008
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Z-factor scoring, 999
library screening for drug discovery
automation, 1011
behavioral readouts, 1012—1013
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1003-1004
confirmatory testing, 1007
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embryo
fixation for storage, 1007
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tion, 1005-1006
exposure, 1010
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imaging, 1007
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materials, 1002—1004
overview, 1002, 1013
phenotype detection and types,
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toxicity, 1010—1011
troubleshooting, 1007—1008
overview, 995-996
tail regeneration assay for drug
screening
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materials, 1016—1017
overview, 1016, 1022-1023
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scoring regeneration, 1020—1021
screen design and drug preparation,
1017-1020
troubleshooting, 1021-1022
ChIA-PET
chromatin immunoprecipitation for
chromatin interaction
analysis in tadpoles
chromatin immunoprecipitation,
771-773
chromatin
fragmentation, 770-771
isolation, 769-770
materials, 767—769
overview, 767, 775
quantification of DNA fragments
and enrichment, 773-774
recipes, 775
troubleshooting, 774
chromatin interaction analysis in
tadpoles
chromatin-DNA complex elution,
782
de-crosslinking, 783
DNA purification, 783
Dynabead preparation, 784
end blunting of DNA fragments, 781
iPET DNA
immobilization, 784
library construction, 784
nick translation, 784
polymerase chain reaction, 785
library
amplification and purification,
785
quantification, 786
ligation of biotinylated linkers,
781-782
linker-added DNA fragments
circularization, 783
phosphorylation, 782
materials, 777-779
Mmel digestion, 783
oligonucleotide hybridization, 779,
780
overview, 777, 780, 787
recipes, 787-789
troubleshooting, 786-787
ChIP. See Chromatin immunoprecipitation
Chlamydia. See TagMan assay for pathogen
detection
Chromatin. See Assay for transposase-
accessible chromatin;
Centromere; ChIA-PET;
Chromatin-binding proteins;
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315
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troubleshooting, 319
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chromatin isolation, 654—655
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data analysis, 700—701
DNA recovery from immuno-
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materials, 693—694
overview, 693
polymerase chain reaction, 699
protein cross-linking, 695
recipes, 701-702
sonication, 696—697
troubleshooting, 699
data analysis, 658—659
immunoprecipitation, 655—657
library construction, 657
materials, 653—654
overview, 650, 653
recipes, 659—-670
sonication, 655
troubleshooting, 658
principles, 649
Ciliary marginal zone (CMZ), cell cycle
kinetics analysis
calculation of phase lengths, 298-299
limitations, 299—-300
materials, 292—-293
overview, 292
PH3 labeling and manual counting,
297-298
principles, 294-295
recipes, 300—301
rehydration and staining, 297
tadpole fixation, dehydration, and
sectioning, 296
tadpole labeling with EAU, 293-294
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Cis-regulatory module analysis. See Embryo

microinjection

Cleavage blastomere

applications, 199
deletion and transplantation to test cell
fate commitment
deletion, 208—-210
dish preparation, 208
embryo selection and labeling, 208
materials, 206—207
overview, 206, 211
recipes, 212-213
transplantation, 210211
troubleshooting, 211
explant culture
culture, 201-203
dish preparation, 201
embryo selection and labeling, 201
materials, 199—-200
recipes, 204—205
tips, 204
fate mapping, 199, 203
CMEFM. See Calcium magnesium-free
medium
CMZ. See Ciliary marginal zone
CNC explant. See Cranial neural crest
explant
CNC transplant. See Cranial neural crest
transplant
Collision avoidance. See Visual collision
avoidance
Complete-amphibian medium (C-AM), 932
Confocal microscopy. See Adoptive trans-
fer; Animal cap explant;
Embryo live imaging; Neuron
imaging; Oocyte whole-
mount immunofluorescence
Contact inhibition of locomotion. See
Cranial neural crest explant
Cranial neural crest (CNC) explant
applications, 263, 267
contact inhibition of locomotion, 267
dish preparation, 264
embryo selection, 265
materials, 263—-264
microsurgery, 265—266
recipes, 267—-268
transplant. See Cranial neural crest
transplant
troubleshooting, 266
Cranial neural crest (CNC) transplant
applications, 269, 273
grafting, 270272
materials, 269—-270
migration imaging, 272—-273
recipes, 273
Creatine phosphate, 439
Creatine phosphokinase, 439, 483
CRISPR-Cas9
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antibody specificity assay utilization
single-guide RNA preparation and
injection, 337
T7 endonuclease assay, 339
TIDE analysis, 339
gynogenetic embryo production in
Xenopus tropicalis for rapid
screening of gene editing
phenotypes
boosting, 630
cold shock, 630—-632
dejellying embryos, 633
fertilization, 631
materials, 628—629
overview, 628, 633—634
priming females, 629—-630
recipes, 634
screening, 633
troubleshooting, 633
homology-directed repair using long
single-stranded DNA
template microinjection of
embryos
efficiency evaluation, 620-621
limitations, 625
long single-stranded DNA template
design, 621-622
injection, 624—625
synthesis, 622—623
toxicity assessment, 623—624
materials, 618—619
overview, 618, 625
recipes, 626
sgRNA synthesis, 619-620
target site identification, 619—620
troubleshooting, 625
human disease model generation
controls, 588
gene expression data, 586
gene identification, 585—586
genetic architecture of disorder,
586—-587
materials, 584—585
overview, 584, 588—-589
phenotyping assays, 587
rescue, 587—-588
validation, 588
variable penetrance and expressivity,
588
oocyte nonmosaic mutant generation
egg collection and fertilization,
563-564
genotyping
genomic DNA extraction from
tadpoles, 564
sequencing, 564
homology-directed repair optimiza-
tion, 565
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host transfer of oocytes, 563
materials, 559—-560
microinjection, 462—-463
overview, 559
recipes, 565—566
sgRNA preparation, 561
target site identification, 561
overview of applications, 544
tissue-targeted genome editing in
Xenopus laevis embryos
Cas9 dilution, 574
DNA extraction, 575—-577
efficiency evaluation, 577—578, 581
ICE analysis, 581—582
materials, 568—570
microinjection, 574-575
overview, 568, 580—-582
recipes, 582
sgRNA
design, 570
synthesis, 572—574
template synthesis, 570—572
TIDE analysis, 581-582
troubleshooting, 578—580
Xenopus tropicalis
efficiency evaluation, 553—554, 556
materials, 548—549
microinjection, 551, 553
overview, 548
recipes, 556—557
sgRNA preparation, 550—552
target site identification, 549—550,
555-556
troubleshooting, 554
Cryptosporidium. See TagMan assay for
pathogen detection
CSF. See Cytostatic factor
CSE-XB, 361, 409, 459
CTS. See Charcoal-treated serum
Cycloheximide, 470
Cytostatic factor (CSF), 347348, 376, 378,
391, 424, 438, 461-462
Cytoskeleton
filopodia-like actin bundle formation in
egg extract
extract preparation, 391-392
filopodia-like structure formation,
393-394
lipid bilayer preparation, 392—393
liposome preparation, 392
materials, 390—391
overview, 390, 394
recipes, 395
troubleshooting, 394
live imaging in growth cones and neural
crest cells
culture dish coating, 515
markers, 514
materials, 513—-515

This is a free sample of content from Xenopus: A Laboratory Manual.
Click here for more information on how to buy the book.

microscopy and analysis, 518—519

neural crest culture, 518

neural tube culture, 517-518

overview, 513, 520

recipes, 520—522

RNA injection of fluorescent fusion
proteins, 515-516

troubleshooting, 519—-520

structure assembly in cell-free extracts,

350

D

Defolliculation. See Oocyte isolation
Dejellying, embryos, 57-58, 63
Dendrite. See Neuron imaging
Denhardt’s solution, 503
Dent’s fixative, 511
DFA medium, 218, 240, 249, 260, 308, 541
DMZ explant. See Dorsal marginal zone
explant
DNA replication. See Egg extract; Nucleo-
plasmic extract; Sperm
DNase-Seq
chromatin accessibility analysis in
Xenopus tropicalis embryos
data analysis, 672
digested fragment recovery, 672
DNase I digestion, 671
library construction, 672
materials, 668—670
nuclei isolation, 670
overview, 668
recipes, 673—674
troubleshooting, 672
validation by polymerase chain
reaction, 672
overview, 650
principles, 649
Dorsal marginal zone (DMZ) explant
coverslip bridge effects, 239
embryo preparation, 235
gene expression analysis, 240
materials, 233—234
mediolateral intercalation behavior, 239
microsurgery, 236—238
overview, 233, 238-239
recipes, 240
Drug discovery. See Chemical screening

E

Earle’s balanced salt solution (EBSS), 902
EBSS. See Earle’s balanced salt solution
EDCs. See Endocrine-disrupting chemicals
EdU. See 5-Ethnyl-2'-deoxyuridine
Egg extract
assembly of spindles and asters
aster assembly, 380
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coverslip passivation, 382
general considerations, 382
imaging, 380—381
materials, 376-377
overview, 376
recipes, 382—383
spindle assembly
CSF spindles, 378
cycled spindles, 378
troubleshooting, 381
branching microtubule nucleation
protein complex analysis
antibody coupling to magnetic pro-
tein A beads, 386
flow cell preparation, 386
immunodepletion and immunopre-
cipitation, 388
incubation, 386—387
materials, 385—-386
overview, 385
tandem mass spectrometry,
388-389
total internal reflection fluorescence
microscopy, 388
cell cycle analysis in Teflon chambers
comparison of chamber materials, 368
extraction, 365—366
imaging, 366—368
materials, 363—364
overview, 363
recipes, 368—369
centromere and kinetochore assembly
chromatin bead arrays
CSF-arrested extracts, 454
cycled extracts, 455
immunofluorescence staining, 455
materials, 452—-453
overview, 426, 452, 457—-458
recipes, 458—-460
chemical screening
incubation conditions, 999—1000
materials, 998—999
overview, 998, 1008
recipes, 1000
Z-factor scoring, 999
chromatin characterization
materials, 442—443
overview, 442, 448
recipes, 448—450
troubleshooting, 448
chromosome cohesion and
condensation analysis
condensation assay, 437-438
materials, 434—435
overview, 434, 438
recipes, 439—-440
sister chromatid cohesion assay,
435-437
troubleshooting, 438
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demembranated sperm chromatin
preparation, 475—-476
high-speed supernatant extract
preparation, 479—-480
low-speed supernatant extract prep-
aration, 478—-479
materials, 473—-474
nucleoplasmic extract preparation,
480-481
overview, 473, 482—-483
recipes, 483—484
troubleshooting, 481—482
endoplasmic reticulum network
formation
coverslip passivation, 400—401
crude interphase extract preparation,
398-399
endoplasmic reticulum network
assembly
CSF extract, 401
membranes with or without
cytosol, 401-402
interphase cytosol and light mem-
brane preparation, 399
interphase light membrane prepara-
tion, 400
materials, 396—398
overview, 396, 402
recipes, 403
unlabeled light membrane prepara-
tion, 399—-400
filopodia-like actin bundle formation
extract preparation, 391-392
filopodia-like structure formation,
393-394
lipid bilayer preparation, 392—393
liposome preparation, 392
materials, 390—391
overview, 390, 394
recipes, 395
troubleshooting, 394
microfluidic encapsulation of
demembranated sperm nuclei
materials, 405-406
microfluidic device
loading, 408
preparation, 406—408
overview, 405, 409
recipes, 409—410
troubleshooting, 409
mitotic checkpoint function analysis
CSF-arrested extract, 462
histone H1 kinase assay, 463
materials, 461—-462
overview, 461, 463
recipes, 464
releasing of arrested extract, 462
nucleus assembly and import studies
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imaging, 468
import imaging and quantification,
468-470
materials, 466—467
nuclei assembly, 467
overview, 466, 470
recipes, 470—471
troubleshooting, 470
preparation
extraction
Xenopus laevis eggs, 354—356
Xenopus tropicalis eggs, 356—360
materials, 352—354
overview, 352
recipes, 361-362
protein degradation studies
control protein, 414
gel electrophoresis and radiography,
413-414
incubation conditions, 412—413
materials, 411-412
radiolabeled protein transcription/
translation, 412
recipes, 415
western blot, 41
protein immunodepletion and
complementation
antibody bead coupling, 372—-373
complementation
mRNA expression, 373—374
recombinant protein add-back, 373
immunodepletion, 373
materials, 371-372
overview, 371
recipes, 375
protein ubiquitylation analysis
bead binding, washing, and elution,
419-420
controls, 421
expected output for proteins,
417-419
gel electrophoresis, 421
materials, 416—417
overview, 416
radiolabeled protein transcription/
translation, 419
recipes, 421-422
ubiquitylation, 419

Egg harvesting

frog handling, 25
healthy egg recognition, 26
Xenopus laevis
boosting, 29-30, 32
expulsion of eggs, 30—32
hormone solutions, 32
materials, 28—29
overview, 28
priming, 29
recipes, 32—33
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Egg harvesting (Continued)
Xenopus tropicalis
expulsion of eggs, 50
fertilizing naturally laid eggs,
78-79
materials, 46—47
overview, 46
priming and boosting, 47—49
recipes, 52
troubleshooting, 5052
Einsteck transplant
applications, 231
grafting, 229-230
materials, 227, 229
overview, 227-228
recipes, 231
troubleshooting, 230
Electrophysiology. See Eye; Patch-clamp;
Vocalization
Electroporation. See Brain; Neuron
imaging
ELISA. See Enzyme-linked immunosorbent
assay
Embryo ATAC. See Assay for transposase-
accessible chromatin
Embryo ChIP-Seq. See Chromatin
immunoprecipitation
Embryo CRISPR. See CRISPR—Cas9
Embryo cryosectioning and
immunostaining
embedding and cryosectioning,
508-509
fixation, 508
indirect immunofluorescence,
509-510
materials, 506—507
overview, 506
recipes, 511
troubleshooting, 510-511
Embryo extract
chromatin characterization
chromatin isolation, 446
materials, 442—443
micrococcal nuclease analysis, 447
overview, 442, 448
plasmid chromatin assembly reac-
tion and supercoiling analysis
in extract, 446
troubleshooting, 448
preparation
extraction, 358—-360
materials, 352—354
overview, 352
recipes, 361-362
protein degradation studies
control protein, 414
gel electrophoresis and radiography,
413-414
incubation conditions, 412—413
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materials, 411—-412

radiolabeled protein transcription/
translation, 412

recipes, 415

western blot, 41

protein ubiquitylation analysis

bead binding, washing, and elution,
419-420

controls, 421

expected output for proteins,
417-419

gel electrophoresis, 421

materials, 416—417

overview, 416

radiolabeled protein transcription/
translation, 419

recipes, 421-422

ubiquitylation, 419

Embryo fate mapping and lineage tracing

blastomere nomenclature, 160
body axis identification, 160
fate commitment testing, 151
gene expression modification, 152
imaging
fluorescence microscopy, 158
B-Gal-labeled specimens, 158—159
lineage tracer
blastomere labeling
embryo selection, 156—157
fixation, 158
microinjection and culture,
157-158
preparation, 156
selection, 159—-160
materials, 154—155
microinjection of mRNAs and
oligonucleotides
dish preparation, 167
embryo selection, injection, and
culture, 170-171
materials, 164—166
micropipette
calibration, 169—-170
filling, 168
preparation, 167—-168
overview, 164, 171-172
recipes, 172—173
overview, 149—151, 154
pigmentation differences and cell
nomenclature in
development, 150—151
recipes, 160—162

Embryo harvesting

gynogenetic production in Xenopus
tropicalis for rapid screening
of gene editing phenotypes
boosting, 630
cold shock, 630-632
dejellying embryos, 633
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fertilization, 631
materials, 628—629
overview, 628, 633-634
priming females, 629—-630
recipes, 634
screening, 633
troubleshooting, 633
healthy embryo recognition, 26—27
in vitro fertilization. See In vitro
fertilization
natural mating. See Mating
RNA sequencing. See Single-cell RNA
sequencing
Xenopus laevis
in vitro fertilization, 35—37
materials, 34—-35
overview, 34
Xenopus tropicalis
enhancement of fertilization and
embryo raising, 79
temperature ranges, 80
Embryo Hi-C. See Hi-C
Embryo live imaging
coverslip fragment preparation, 533
materials, 531—-533
microscopy
confocal microscopy, 540
epifluorescence microscopy, 540
off-axis illumination microscopy,
539-540
organotypic chamber preparation,
538-539
overview, 531, 540—-541
recipes, 541-542
whole embryo chamber preparation,
535-538
Embryo microinjection
nucleic acids for lineage tracing. See
Embryo fate mapping and
lineage tracing
plasmids for gene misexpression and
cis-regulatory module analysis
injection solution, 177
injection technique, 177—-178
luciferase reporter assays, 179—180
materials, 174-175
misexpression studies, 181—182
overview, 174
plasmid purification, 176—177
reporter vectors and assays,
182-183
troubleshooting, 180—-181
Xenopus tropicalis
bubble size adjustment, 73—74
checklist, 71-72
dish preparation, 76
embryo selection and
positioning, 74
injection technique, 75
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injection volume standardization,
70-71
materials, 67—-70
needle
breaking, 73
mounting, 73
preparation, 72
overview, 58, 67, 79—-80
practicing, 71
recipes, 76
solution preparation and loading, 72
Embryo phosphoproteins. See Phospho-
protein analysis in embryos
Embryo proteomics. See INTACT proteo-
mics; Mass spectrometry
Embryo whole-mount immunocytochem-
istry. See Whole-mount
immunocytochemistry
Embryo whole-mount in situ hybridization
antibody preadsorption, 187
bleaching of pigment, 189
chromogenic reaction, 189
embryo preparation, 187—188
imaging, 190
immunodetection, 189
materials, 185—187
overview, 185
posthybridization washes, 189
prehybridization and hybridization,
188—-189
proteinase K treatment, 188
recipes, 191-192
rehydration of embryos, 188
riboprobe synthesis, 187
RNA in situ hybridization and
immunofluorescence
colorimetric detection, 495—497,
500-501
hybridization chain reaction and
fluorescence detection,
497-498, 500
materials, 491—-494
overview, 491
recipes, 501-505
troubleshooting, 499—-500
whole-mount immunofluorescence,
498-499
troubleshooting, 190
two-color studies, 190—191
Embryogenesis, 731
Endocrine-disrupting chemicals (EDCs),
gene expression analysis
breeding, 1028—1029
exposure, 1029-1031
imaging, 1034
materials, 1026—1028
overview, 1026, 1035-1036
quantitative polymerase chain reaction,
1032-1033

© 2023 by Cold Spring Harbor Laboratory Press. All rights reserved.

Click here for more information on how to buy the book.

recipes, 1036
RR-PCR, 1031-1032
troubleshooting, 1034—1035
Endoplasmic reticulum. See Egg extract
Enzyme-linked immunosorbent assay
(ELISA), antibody response
measurement
host animals used for antibody
production, 332
pathogen or antigen response
absorption of antigen or pathogen,
936
antisera, 938
blocking, antibody incubation, and
development, 936—938
immunization, 935—-936
materials, 934—-935
overview, 934, 937
platforms, 938
secondary antibodies, 938
troubleshooting, 937
Erlanger, Joseph, 833
5-Ethnyl-2’-deoxyuridine (EdU)

ciliary marginal zone cell cycle kinetics

analysis, 293-294
intestinal cell proliferation analysis
during metamorphosis
EdU solution preparation and
injection, 763
materials, 762—763
overview, 762, 765—766
recipes, 766
sectioning, 763—764
staining, 764—765
troubleshooting, 764765
European Xenopus Resource Center
(EXRC), 39, 611
Explant. See also Transplant
animal cap. See Animal cap explant

cleavage blastomere explant culture. See

Cleavage blastomere

cranial neural crest. See Cranial neural
crest explant

dorsal marginal zone. See Dorsal

marginal zone explant; Keller

sandwich explant
historical perspective
early embryology, 219-220
recent advances, 220-221
watershed discoveries, 220
Keller sandwich. See Keller sandwich
explant
mesendoderm. See Mesendoderm
explant
whole-mount immunocytochemistry.
See Whole-mount
immunocytochemistry
Xenopus tropicalis
embryo preparation, 282

Index

materials, 280282

presumptive lens ectoderm dissec-
tion, 282-283

recipes, 285-286

transplant preparation, 284

troubleshooting, 285

EXRC. See European Xenopus Resource

Center

Extracts. See Cell-free extracts
Eye

development of visual system, 834—835
optic axon branching and synaptic
differentiation imaging in
tadpole
axon arbor analysis, 822
in vivo real-time imaging, 821—-822
materials, 818—819
overview, 818, 823—-824
recipes, 824
retinal ganglion cell electroporation,
819-821
troubleshooting, 823
optic tectum calcium imaging in
tadpole
materials, 826—827
micropipette preparation, 827—-828
OGB-1 AM
injection, 828, 830
solution preparation, 827
overview, 826, 830
recipes, 830—831
two-photon imaging, 829-830
regeneration. See Lens regeneration;
Rod regeneration
retinotectal circuit development
electrophysiology in tadpole
materials, 858—859
overview, 858, 862—863
recipes, 863
recording, 860—862
troubleshooting, 862
whole-brain dissection, 859—860
tadpole tissue harvesting, 737
tectal neuron patch-clamp
chamber preparation, 842
data analysis, 844
materials, 840—842
overview, 840, 844
receptive field mapping, 843
recipes, 845
tadpole preparation, 842—843
troubleshooting, 844
tetrode recording of tadpole visual
system
advantages, 854—855
electrode holder preparation,
849-850
materials, 847—849
overview, 847
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Eye (Continued)
recipes, 856
recording setup, 849, 851
tectal visual response recording,
852-853
troubleshooting, 854
tissue culture
ex vivo culture, 965—-966
lentectomy, 965
materials, 964—965
overview, 964, 967
recipes, 967
troubleshooting, 967

F

Fat body, tadpole tissue harvesting, 742
Fate mapping. See Cleavage blastomere;
Embryo fate mapping and
lineage tracing
Fatt, Paul, 833
FETAX. See Frog embryo teratogenesis
assay—Xenopus
Filopodia. See Egg extract
Fischberg, Mikhail, 1
Flow cytometry, immune cells
leukocyte isolation, 909-911
materials, 908—909
overview, 908, 913
recipes, 913
staining, 911-912
troubleshooting, 912-913
Fluorescence in situ hybridization. See
Oocyte fluorescence in situ
hybridization
Foxhl, 650, 706
Frog embryo teratogenesis assay—Xenopus
(FETAX)
data analysis and interpretation,
1047-1048
ecotoxicological assessment, 1051
embryo staging and selection, 1046
hazard assessment and discovery
prioritization, 1048—1051
incubation conditions, 1046—1047
materials, 1045—1046
overview, 1045
recipes, 1051-1052

G

Gas bubble disease, 1

Gasser, Herbert Spencer, 833

Gastrula dorsal marginal zone. See Dorsal
marginal zone explant; Keller
sandwich explant

Gaze, Michael, 834

Gene set expression analysis (GSEA), 706

Germinal vesicle (GV)
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aqueous spreads, 95—-96
materials for isolation and analysis,
93-95
mineral oil spreads, 96
overview, 93
recipes for isolation and analysis, 97
Giant nucleus. See Germinal vesicle
Gill, tadpole tissue harvesting, 738
Glutathione, measurement in hepatotoxic-
ity assays, 1041—-1042
Granit, Ragnar, 834
Growth cone. See Cytoskeleton
Gsc, 650
GSEA. See Gene set expression analysis
GST pull-down, Rho GTPase activation
assay, 972-974
Gurdon, John, 1
GV. See Germinal vesicle
Gynogenesis. See Embryo harvesting

H

Harrison, Ross, 220
Hartline, Keffer, 834
hCG. See Human chorionic gonadotropin
Heart
animal cap organogenesis, 277
live imaging. See Tadpole live imaging
tadpole tissue harvesting, 739
HEG solution, 701
Hepatotoxicity. See Toxicity testing
Heterologous protein expression. See
Oocyte heterologous protein
expression
Hi-C
principles, 649
prospects, 651
three-dimensional genome interactions
from embryo
biotinylation, 680
chromatin digestion, 679—680
control analysis, 686
DNA
cleanup, 685
cross-link reversal, 681
immobilization on streptavidin
beads, 682—-683
purification, 681
shearing, 681-582
embryo fixation and storage, 678
library analysis, 689
library preparation
adapter ligation, 683—684
amplification, 685
A-tailing, 683
blunting, 683
digestion, 686—687
size selection, 685—686
materials, 676—678
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nuclei isolation, 678—679
overview, 676
polymerase chain reaction, 684
proximity ligation, 680
recipes, 689-691
sequencing rules of thumb,
688—-689
streptavidin bead preparation, 682
troubleshooting, 687-688
Histone H1 kinase, assay, 463
HIV. See Human immunodeficiency virus
Hoechst stock solution, 484
Homology-directed repair. See
CRISPR-Cas9
Host transfer. See Oocyte host-transfer
Hughes, Lancelot, 28
Human chorionic gonadotropin (hCG)
boosting
egg harvesting, 28—30, 32, 47—-49
natural mating, 39, 62, 915
priming for gynogenetic embryo
production, 629-630
Human immunodeficiency virus (HIV), 891
Husbandry
comparison of methods between
species, 77
historical perspective, 1-2
improvements, 2
institutional animal care and use
committee, 3
natural mating. See Mating
pathogen detection. See TagMan assay
for pathogen detection
prospects for Xenopus tropicalis
husbandry, 81-82
tadpoles to frogs. See Tadpole raising
and maintenance to adult
Xenopus laevis maintenance systems
materials, 4—5
nitrifying bacteria, 8
recirculation system establishment, 5
sterilization, 7
water assessment and maintenance
annually, 6
daily, 5-6
weekly, 6
Xenopus tropicalis colony health
optimization for long-term
propagation of animal lines,
81
Xenopus tropicalis maintenance systems
materials, 9-10
nitrifying bacteria, 13
recirculation system establishment, 10
sterilization, 12
water assessment and maintenance
annually, 11
daily, 10—11
weekly, 11
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Hybridization chain reaction. See Embryo
whole-mount in situ hybrid-
ization; Tadpole whole-
mount in situ hybridization

IACUC. See Institutional animal care and
use committee
IB. See Interphase buffer
Imaging. See also specific instruments and
targets
fixed mounts, 488
living tissues, 488—489
neurons. See Neuron imaging
overview of techniques, 487-488
Immune response. See Antibodies;
Immunology
Immunofluorescence microscopy. See
Oocyte whole-mount
immunofluorescence
Immunology. See also Antibodies; Perito-
neal leukocyte
adoptive transfer. See Adoptive transfer
applications of Xenopus, 890—892
flow cytometry of immune cells. See
Flow cytometry
immune gene knockdown. See RNA
interference
immune system of Xenopus overview,
889-890
lymphocyte depletion with sublethal
irradiation
irradiation, 920
materials, 919
overview, 919—-920
skin graft. See Skin
thymectomy. See Thymectomy
tools and resources for research, 892
tumor immunity. See Tumor
transplantation
Infrared laser-evoked gene operator
(IR-LEGO) system. See Tail
regeneration
Innate-like T (iT) cell, 890—-891
In situ hybridization. See Embryo whole-
mount in situ hybridization;
Oocyte fluorescence in situ
hybridization; Oocyte whole-
mount in situ hybridization
Institutional animal care and use commit-
tee (IACUC), 3
INTACT proteomics
applications, 729
materials, 725727
nuclear targeting fusion transgenesis,
727
nuclei isolation, 727-728
overview, 706—707, 725
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proteomic profiling with mass
spectrometry, 728—729
recipes, 729—-730
Interphase buffer (IB), 403
Intestine
cell proliferation analysis during
metamorphosis
EdU solution preparation and
injection, 763
materials, 762-763
overview, 762, 765—-766
recipes, 766
sectioning, 763—764
staining, 764—765
troubleshooting, 764—765
organ culture from tadpole
culture of explants, 747
dish preparation, 746—747
explant preparation, 747
materials, 745—746
overview, 745, 748
recipes, 749
tissue recombination, 747 —748
troubleshooting, 748
tadpole tissue harvesting, 740—741
Intraperitoneal injection. See Oocyte
host-transfer
In vitro fertilization (IVF)
host-transferred oocytes, 108
overview, 26, 37, 54
sperm cryopreservation and in vitro
fertilization
freezing, 614—615
in vitro fertilization with frozen
sperm, 615
materials, 613—-614
overview, 613
recipes, 616—617
troubleshooting, 615-616
Xenopus laevis
materials, 34—35
sperm application, 36
testes isolation, 35—36
Xenopus tropicalis
cysteine removal, 58
dejellying embryos, 57-58
egg and sperm collection, 57
fertilization, 57
incubation of embryos, 59
materials, 54—55
microinjection of embryos, 58
recipes, 59—60
testes isolation, 56—57
troubleshooting, 59
In vivo transfection. See Tail
Iodixanol solutions, 674
IR-LEGO system. See Tail regeneration
I-Scel-mediated transgenesis
embryo preparation, 608—609

Index

materials, 607—608
microinjection, 610
overview, 607, 610-611
recipes, 611-612
RNA interference loss of function of
immune genes by
transgenesis
egg microinjection, 925-926
materials, 922—923
overview, 922
plasmid preparation, 924—925
recipes, 926—927
short hairpin RNA design, 923—-924
troubleshooting, 926
transgenesis, 609—-610
iT cell. See Innate-like T cell
IVFE. See In vitro fertilization

K
Kallisto, quantification of gene expression
data, 714-715
Katz, Bernard, 833
Keller sandwich explant
convergence and extension analysis, 259
dorsal isolates, 256—260
embryo preparation, 254—255
materials, 251—-254
microsurgery, 255—-256
overview, 251
recipes, 260
troubleshooting, 258—-259
Kidney
animal cap organogenesis, 276
tadpole tissue harvesting, 742
Kinetochore
assembly in egg extracts
chromatin bead arrays
CSF-arrested extracts, 454
cycled extracts, 455
immunofluorescence staining, 455
materials, 452—453
overview, 426, 452, 457—-458
recipes, 448—450, 458—460
sperm pronuclear chromatin isolation
and hydroxyapatite
purification of histone
complexes, 444—-445
Klf4, 760

L
L-15 Leibovitz culture medium, 204, 962,
968
LabJack, 878
LB liquid medium. See Luria-Bertani liquid
medium
Lens regeneration
lentectomy, 960—-961

1061


https://cshlpress.com/default.tpl?action=full&--eqskudatarq=1373

Index

Lens regeneration (Continued)
materials, 958—959
overview, 958
recipes, 961
troubleshooting, 961
Lettvin, Jerome, 834
Lhx1, 650
Lim1, 650
Limb regeneration, larva studies
anesthesia and amputation, 949-950
anuran versus urodele, 950
immunology, 951
materials, 948—949
overview, 948
troubleshooting, 950
variability, 951-952
Lineage tracing. See Embryo fate mapping
and lineage tracing
Liver, tadpole tissue harvesting, 741, 743
Loewi, Otto, 833, 836
LPC protease inhibitor, 369
Lung, tadpole tissue harvesting, 741—742
Luria-Bertani (LB) liquid medium, 933
Lymphocyte depletion. See Immunology

M

MAB. See Maleic acid buffer
Maintenance system. See Husbandry
Maleic acid buffer (MAB), 503
Mammalian serum-free medium (MSF), 933
Mangold, Hilde, 220
Marc’s modified Ringer solution (MMR),
33, 40, 52, 60, 110, 161, 172,
197, 204, 218, 309, 362, 369,
383, 403, 432, 440, 464, 484,
511, 521, 556, 566, 582, 611,
616, 626, 659, 666, 701, 723,
975, 1014, 1023, 1044
Mass spectrometry. See also INTACT
proteomics
branching microtubule nucleation
protein complex analysis,
388-389
embryo proteomics
anion-exchange fractionation,
720-721
data analysis, 721-722
deep proteome studies, 722
embryo collection and lysis,
719-720, 722
filter-aided sample preparation, 720
mass spectrometry, 721
materials, 718—719
overview, 718
peptide desalting and elution, 721
recipes, 722-723
troubleshooting, 722
proteomics overview, 706

1062

Mating
overview for embryo production,
25-26, 61
Xenopus laevis
ovulation and fertilization induc-
tion, 38
priming, 37-38
recipes, 39
stocks, 39
Xenopus tropicalis
boosting, 62
cysteine removal, 63
dejellying of embryos, 63
embryo harvesting, 63—64
enhancing, 78
materials, 61-62
recipes, 65
set up, 62—63
troubleshooting, 64
Maturana, Humberto, 834
Maturation-promoting factor (MPF),
347-348, 423
MBS. See Modified Barth’s saline
MBSH, 133, 140, 146
McCulloch, Warren, 834
Mediolateral intercalation behavior. See
Dorsal marginal zone explant
MEM, salts, 766, 1014, 1043
MEMFA fixative, 133, 146, 191, 197, 504,
766, 1014, 1043
Mesendoderm explant
embryo preparation, 244246
imaging, 248
materials, 242—244
microsurgery, 246—248
migrating cells, 248—249
overview, 242, 248
recipes, 249

Metamorphosis
gene regulation and function overview,
732-733

husbandry. See Tadpole raising and
maintenance to adult
intestinal cell proliferation analysis
EdU solution preparation and
injection, 763
materials, 762—763
overview, 762, 765—-766
recipes, 766
sectioning, 763—764
staining, 764—765
troubleshooting, 764—765
thyroid hormone signaling, 731-732
Metronidazole. See Rod regeneration
Microinjection. See CRISPR—Cas9;
Embryo microinjection;
I-Scel-mediated transgenesis;
Oocyte microinjection;
Oocyte patch-clamp;
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Restriction enzyme-mediated
insertion transgenesis
Microtubule. See Cytoskeleton; Egg extract
Mitochondria, dynamics imaging
in tadpole brain
confocal microscopy, 807
electroporation of brain cells, 806—807
husbandry, 806
image analysis, 807—-809
materials, 804—-806
overview, 804
recipes, 810
Mitotic checkpoint. See Cell cycle
MMR. See Marc’s modified Ringer solution
Modified Barth’s saline (MBS)
egg collection, 78
oocyte recipe, 91, 102
recipes, 33, 40, 52, 60, 65, 97, 116, 161,
172-173, 204-205, 212, 226,
231, 240, 249, 260, 268, 273,
286, 301, 341, 542, 582, 604,
927, 626, 612, 617, 634, 957
salts, 60, 65, 204, 212, 285, 300, 927
Modified Ringer’s solution (MR), 65, 76
Modified Xenopus oocyte culture medium
(MXOCM), 604
MPF. See Maturation-promoting factor
MR. See Modified Ringer’s solution
MS222, 109, 760, 915, 917, 979, 1036, 1051
MSE. See Mammalian serum-free medium
MXOCM. See Modified Xenopus oocyte
culture medium
Mycobacterium. See TagMan assay for
pathogen detection

N

NAM. See Normal amphibian medium
National Xenopus Resource (NXR), 39
Neural crest cell, cytoskeleton live imaging
culture dish coating, 515
markers, 514
materials, 513-515
microscopy and analysis, 518—-519
neural crest culture, 518
neural tube culture, 517-518
overview, 513, 520
recipes, 520—522
RNA injection of fluorescent fusion
proteins, 515-516
troubleshooting, 519-520
Neurogenin, 414
Neuron imaging
central nervous system mitochondrial
dynamics in tadpole
confocal microscopy, 807
electroporation of brain cells,
806—-807
husbandry, 806
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image analysis, 807—809
materials, 804—806
overview, 804
recipes, 810
dendritic structural plasticity in
tadpoles
data reconstruction and dynamics
analysis, 799—-802
dendritic arbor time-lapse imaging, 799
materials, 797-798
overview, 797
recipes, 802
tectal cell electroporation, 798—799
optic axon branching and synaptic
differentiation in tadpole
axon arbor analysis, 822
in vivo real-time imaging, 821-822
materials, 818—819
overview, 818, 823—-824
recipes, 824
retinal ganglion cell electroporation,
819-821
troubleshooting, 823
optic tectum calcium imaging in
tadpole
materials, 826—827
micropipette preparation, 827-828
OGB-1 AM
injection, 828, 830
solution preparation, 827
overview, 826, 830
recipes, 830—831
two-photon imaging, 829-830
overview, 791-794
whole-brain calcium imaging in larvae
dye injection, 813
image processing and evaluation,
815
materials, 811-812
multiphoton imaging of odor-
evoked neuronal activity,
813-815
overview, 811, 815-816
recipes, 816
whole-mount preparation, 812—-813
Neuron patch-clamp
in situ whole-cell recording of tadpole
ventral neurons
applications, 870
dissection, 866, 868
materials, 865—866
overview, 865
recipes, 870
recording, 867—-869
troubleshooting, 869
optic tectum neuron patch-clamp
chamber preparation, 842
data analysis, 844
materials, 840—842
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overview, 840, 844

receptive field mapping, 843

recipes, 845

tadpole preparation, 842—843

troubleshooting, 844
Neurophysiology

ex vivo preparations for study, 835—836

history of Xenopus studies, 833—834
locomotory system development, 835
visual system. See Eye
Nieuwkoop, Peter, 220
Nitrifying bacteria, maintenance system
biofilters, 8, 13
Nitroreductase. See Rod regeneration
NMD. See Nonsense-mediated decay
Nonsense-mediated decay (NMD), 644
Normal amphibian medium (NAM), 702,
961-962, 967-968, 975
NPB. See Nuclear purification buffer
NPE. See Nucleoplasmic extract
Nuclear purification buffer (NPB),
432-433, 602-603, 729, 775
Nucleoplasmic extract (NPE)

DNA replication studies, overview, 425

preparation for DNA replication
studies, 480481
Nucleus. See Egg extract; Sperm
NXR. See National Xenopus Resource

(0]

OCM. See Oocyte culture medium
OCT. See Optical coherence tomography
Oct4, 760
oLH. See Ovine luteinizing hormone
Oocyte CRISPR. See CRISPR—Cas9
Oocyte culture medium (OCM), 91, 102,
109, 566
Oocyte fluorescence in situ hybridization
applications, 142, 145—146
cryosectioning, 144
fixation, 143—144
freezing, 144
materials, 142—143
recipes, 146—147
RNA FISH, 144-145
troubleshooting, 145
Oocyte heterologous protein expression
c¢DNA microinjection, 114
materials, 112—-113
oocyte isolation and selection, 113
overview, 112
recipes, 116
screening for expression, 114
troubleshooting, 114—-115
Oocyte host-transfer
applications, 105, 109
host female preparation, 107
intraperitoneal injection, 107—108

Index

in vitro fertilization, 108
materials, 105—106
oocyte culture, 106—107
recipes, 109—110
troubleshooting, 108—109
Oocyte isolation
defolliculation
enzymatic, 88—90
manual, 88
germinal vesicle. See Germinal vesicle
harvesting ovarian tissue, 88
maintenance culture, 90
materials, 8788
recipes, 91-92
sorting by stage, 90
troubleshooting, 90-91
Oocyte microinjection. See also Oocyte
heterologous protein
expression
applications, 101-102
injection technique, 100
materials, 98—99
mRNA for patch-clamp. See Oocyte
patch-clamp
overview, 98
preparation for microinjection, 99
recipes, 102—-103
troubleshooting, 101
Oocyte patch-clamp
BK channel studies, 117, 124
materials, 117—118
microinjection of mRNA, 119
oocyte preparation, 118—119
overview, 117
patch clamping
inside-out patch, 122
mounting, 121-122
outside-out patch, 122-123
system preparation, 121
perfusion system preparation, 119—-120
recipes, 124—125
troubleshooting, 123
Oocyte reagent 2 (O-R2), 92, 103
Oocyte whole-mount immunocytochemis-
try. See Whole-mount
immunocytochemistry
Oocyte whole-mount immunofluorescence
confocal imaging, 138—139
fluorescently-labeled RNA preparation,
135-137
materials, 134—135
mRNA distribution imaging, 134, 139
oocyte
fixation, 137—138
microinjection, 137
preparation, 137
overview, 134
recipes, 140
troubleshooting, 139
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Oocyte whole-mount in situ hybridization
digoxygenin-labeled probe
transcription, 128—129
imaging, 130—131
oocyte
fixation, 129
isolation and preparation, 129
overview, 127-128
recipes, 132—133
troubleshooting, 131
whole-mount in situ hybridization,
129-130
Oogenesis, stages, 83—84
Optic tectum. See Eye
Optical coherence tomography (OCT)
overview of live imaging, 487, 489
tadpole craniocardiac live imaging
applications, 529-530
cardiac imaging, 527-528
craniofacial imaging, 525-527
image processing, 528
materials, 524—525
overview, 524
recipes, 530
troubleshooting, 528—-529
O-R2. See Oocyte reagent 2
Otx1, 650, 706
Ovine luteinizing hormone (oLH),
boosting
egg harvesting, 28—30, 32
natural mating, 39

P

Pancreas
animal cap organogenesis, 276
tadpole tissue harvesting, 741
Paracetamol. See Toxicity testing
Paraformaldehyde, recipes, 162
Patch-clamp. See Eye; Neuron patch-
clamp; Oocyte patch-clamp
Pathogen detection. See TagMan assay for
pathogen detection
PBS. See Phosphate-buffered saline
PBT, recipe, 133, 140, 146
Peritoneal leukocyte (PL)
adoptive transfer into tadpoles
confocal microscopy, 906
fluorescent labeling, 905
infection of cells, 904
materials, 903—904
overview, 903, 906
recipes, 906
recipes, 906—907
troubleshooting, 906
flow cytometry
leukocyte isolation, 909-911
materials, 908—909
overview, 908, 913

1064

recipes, 913
staining, 911-912
troubleshooting, 912-913
isolation
adult frogs, 930
heat-killed Escherichia coli prepara-
tion and injection,
929-930
materials, 928—929
overview, 928, 931
recipes, 932—-933
tadpoles, 929-930
Peritoneum
lavage. See Peritoneal leukocyte
tadpole tissue harvesting, 740
Phosphate-buffered saline (PBS), 192, 268,
459, 504, 646, 743,
766, 1014, 1044
Phosphoprotein analysis in embryos
embryo preparation, 311
materials, 310-311
overview, 310
protein extraction, 311-312
protein phosphatase treatment,
312-313
recipes, 313
troubleshooting, 313
western blotting, 312
Pitts, Walter, 834
PL. See Peritoneal leukocyte
PLE. See Presumptive lens ectoderm
PMSG. See Pregnant mare serum
gonadotropin
Polarity, oocyte studies, 84—85
Polymerase chain reaction. See TagMan
assay for pathogen detection
Pregnant mare serum gonadotropin
(PMSG)
egg harvesting, 28—29, 32
embryo production, 37-38
Presumptive lens ectoderm (PLE),
dissection, 282—283
Protein expression. See Oocyte heterolo-
gous protein expression
Proteinase K buffer, 140
Proteomics. See INTACT proteomics; Mass
spectrometry

R

Rac, 489, 972-973
Ranaviruses. See TagMan assay for
pathogen detection
Regeneration
advantages of Xenopus as model system,
941-943
axon. See Axon
cellular and molecular methods for
study, 945
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eye. See Lens regeneration; Rod
regeneration
Limbs. See Limb regeneration
model system comparison, 942
overview of Xenopus systems,
943-944
spinal cord. See Spinal cord
regeneration
tail. See Tail regeneration
REMI transgenesis. See Restriction
enzyme-mediated insertion
transgenesis
Restriction enzyme-mediated insertion
(REMI) transgenesis, Xenopus
tropicalis
materials, 591-593
microinjection preparation, 597—598
oocyte extract preparation, 593—594
overview, 591, 602
recipes, 602—605
sperm nuclei preparation, 595-597
transgenesis, 598—601
troubleshooting, 601—-602
Retinal ganglion cell. See Eye
Retinotectal circuit. See Eye
Rho, 489
RhoA, 972-973
Ringer’s solution, 522
RIPA buffer, 730
RNA fluorescence in situ hybridization. See
Oocyte fluorescence in situ
hybridization
RNA interference (RNAIi), loss of function
of immune genes by
transgenesis
egg microinjection, 925-926
materials, 922—-923
overview, 922
plasmid preparation, 924—-925
recipes, 926-927
short hairpin RNA design, 923-924
troubleshooting, 926
RNAI. See RNA interference
RNase A, 374
RNA-Seq
differential expression analysis
data analysis, 712-713
differential expression analysis,
715-716
materials, 709-710
overview, 709
quantification of gene expression
data, 713-715
RNA extraction, 710-711
sample collection from embryos,
710
sequencing, 712
sequencing library construction, 711
principles, 705
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single-cell. See Single-cell RNA
sequencing
Rod regeneration
ablation studies
embryo generation, 982—-983
immunohistochemistry, 985
materials, 981—-982
metronidazole treatment and BrdU
labeling, 983, 986
nitroreductase genotyping, 983—-985
recipes, 987
troubleshooting, 985-986
overview of ablation using
nitroreductase/
metronidazole system, 981,
986—-987
Roux, Wilhelm, 219-220

S

Schooling, neural development studies in
tadpoles
data analysis, 880—882
LabJack software, 878
materials, 877-878
overview, 877, 881
recipes, 882
setup, 878—-880
troubleshooting, 881
SDB. See Sperm dilution buffer
Sdf-1, 267
sgRNA. See CRISPR—-Cas9
Single-cell RNA sequencing, nuclei prepa-
ration from Xenopus tropicalis
embryos
applications, 643—644
embryo isolation and lysis, 638—640
genotyping, 640
materials, 636—638
nuclei
evaluation of yield and quality,
642-643
preparation, 640—642
overview, 636
prospects, 707
recipes, 644—646
troubleshooting, 643
Sister chromatid cohesion. See

Chromosome
Skin
grafting
applications in immunology, 894,
898

materials, 894—-895
recipes, 898
technique, 895-897
troubleshooting, 898

tadpole tissue harvesting
back, 738
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tail, 737-738
Sox2, 760
Sox7, 706
Spemann, Hans, 220
Spemann—Mangold graft
grafting, 223-225
materials, 222—-224
overview, 222
recipes, 226
troubleshooting, 225-226
Sperm
centromere and kinetochore assembly,
455-457
DNA replication analysis
demembranated sperm chromatin
preparation, 475—476
high-speed supernatant extract
preparation, 479—480
low-speed supernatant extract prep-
aration, 478—-479
materials, 473-474
nucleoplasmic extract preparation,
480-481
overview, 473, 482—483
recipes, 483—484
troubleshooting, 481482
DNA replication studies, overview, 424
in vitro fertilization, 36, 57
microfluidic encapsulation of
demembranated sperm nuclei
in egg extracts
materials, 405—406
microfluidic device
loading, 408
preparation, 406—408
overview, 405, 409, 431
recipes, 409-410
recipes, 432—433
troubleshooting, 409
nuclei isolation and demembranation
demembranation, 431
materials, 428—429
overview, 428
sperm isolation, 430—431
testes harvesting, 429-430
pronuclear chromatin isolation and
hydroxyapatite purification of
histone complexes, 444—445
REMI. See Restriction enzyme-
mediated insertion
transgenesis
Sperm dilution buffer (SDB), 383, 471, 605
Sperm storage buffer (SSB), 605
Sperry, Roger, 834
Spinal cord regeneration
cell transplantation, 955
materials, 953-954
overview, 953, 956
recipes, 956—957

Index

resection, 955
spinal cord isolation and tissue
dissociation, 954—955
troubleshooting, 955-956
Spindle assembly. See Egg extract
Spleen, tadpole tissue harvesting, 741, 743
SSB. See Sperm storage buffer
SSC, recipe, 133, 192
SSCT, 505
Steinberg’s solution, 162, 173, 183, 205,
213, 286, 522, 802, 810, 831,
845, 856, 863, 882, 898
Step One Plus. See TagMan assay for
pathogen detection
Sterilization, maintenance systems, 7, 12

T

Tadpole ChIA-PET. See ChIA-PET
Tadpole collision avoidance. See Visual
collision avoidance
Tadpole live imaging
neurons. See Neuron imaging
optical coherence tomography
craniocardiac live imaging
applications, 529-530
cardiac imaging, 527-528
craniofacial imaging, 525-527
image processing, 528
materials, 524—525
overview, 524
recipes, 530
troubleshooting, 528529
Tadpole raising and maintenance to adult
enhancements, 80—81
healthy tadpole recognition, 26—27
overview, 2—3
Xenopus laevis
materials, 4142
metamorphosis to adult, 44
tadpole to metamorphosis
feeding, 4243, 45
water cleaning and changing, 43
troubleshooting, 44
Xenopus tropicalis
materials, 14—15
recirculating system environmental
parameters, 15
stages
1-44, 16
44-63, 16—-17
64 to juveniles, 17
adults, 18
juveniles to sexual maturity, 17
troubleshooting, 18—19
Tadpole schooling. See Schooling
Tadpole tissue harvesting
anesthesia, 736
blood, 739-740
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brain, 738

eye, 737

fat body, 742

gills, 738

heart, 739

kidney, 742

intestine, 740—741

liver, 741, 743

lung, 741-742

materials, 735—736

overview, 735

pancreas, 741

peritoneum, 740

recipes, 743

skin

back, 738
tail, 737-738

spleen, 741, 743

storage of tissue, 743

tail and head, 736

thymus, 738-739

Tadpole whole-mount in situ hybridiza-

tion, RNA in situ hybridiza-
tion and
immunofluorescence

colorimetric detection, 495—-497,
500-501

hybridization chain reaction and
fluorescence detection,
497-498, 500

materials, 491—-494

overview, 491

recipes, 501-505

troubleshooting, 499—-500

whole-mount immunofluorescence,

498-499
Tail
in vivo transfection into tadpole
injection

system, 757—758
technique, 759
materials, 756—757
overview, 756
recipes, 760
tadpole preparation, 758—-759
troubleshooting, 759-760
skin harvesting from tadpole,
737-738
Tail regeneration
drug screening assay
amputation assay, 1020
materials, 1016—1017
overview, 1016, 1022—1023
recipes, 1023
scoring regeneration, 1020—1021
screen design and drug preparation,
1017-1020
troubleshooting, 1021-1022
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infrared laser-evoked gene induction
amputation, 990-991
IR-LEGO, 991-992
materials, 989—990
overview, 989, 993-994
troubleshooting, 992—-993
overview, 945
Tandem mass spectrometry. See Mass
spectrometry
TagMan assay for pathogen detection
DNA isolation, 22
interpretation, 22—-23
materials, 20—21
pathogen types, 20—21
sample collection, 22
thermal cycling, 22
TBS. See Tris-buffered saline
TE buffer, 183, 660, 691, 824
Tectal cell. See Neuron imaging
TEN buffer, 702
Teratogens. See Frog embryo teratogenesis
assay—Xenopus
Testes
isolation for in vitro fertilization,
35-36, 5657
sperm nuclei isolation. See Sperm
TET buffer, 691
Thymectomy, larva
materials, 914—915
overview, 914, 917-918
recipes, 918
recovery, 917
screening, 917
spawning, 915
technique, 915-917
troubleshooting, 917
Thymus, tadpole tissue harvesting,
738-739
Thyroid hormone (TH), 731-732
TIDE analysis. See CRISPR—Cas9
TIRF microscopy. See Total internal
reflection fluorescence
microscopy
TNE buffer, 789
Tolerance, immunity, 891
Total internal reflection fluorescence
(TIRF) microscopy,
branching microtubules in
egg extracts, 385, 388
Toxicity testing
drug-induced hepatotoxicity in embryos
Bradford assay, 1042
glutathione measurement,
1041-1042
materials, 1038—1039
miR-122 expression, 1040—1041
overview, 1038, 1042—1043
paracetamol control, 1040
recipes, 1043—1044
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endocrine-disrupting chemicals. See
Endocrine-disrupting
chemicals
FETAX. See Frog embryo teratogenesis
assay—Xenopus
overview, 996—997
TPX2
Transcriptomics. See RNA-Seq
Transgenesis. See INTACT proteomics; I-
Scel-mediated transgenesis;
Restriction enzyme-mediated
insertion transgenesis; RNA
interference
Transplant. See also Explant; Tumor
transplantation
cranial neural crest. See Cranial neural
crest transplant
Einsteck transplant. See Einsteck
transplant
historical perspective
early embryology, 219-220
recent advances, 220-221
watershed discoveries, 220
Spemann—Mangold graft. See
Spemann—Mangold graft
Xenopus tropicalis
embryo preparation, 282
materials, 280—282
presumptive lens ectoderm dissec-
tion, 282-283
recipes, 285-286
transplant preparation, 284
troubleshooting, 285
Tricaine, 994
Tris-buffered saline (TBS), 197
TrkB, 792
TT buffer, 691
TTLoE buffer, 691
Tumor transplantation
collagen setting solution preparation,
900
intravital microscopy, 899, 901
materials, 899—-900
overview, 899, 901-902
recipes, 902
troubleshooting, 901
tumor cell embedding in collagen
matrix, 900—-901

u

Ubiquitylation. See Egg extract; Embryo
extract
UPS2 solution, 723

\%

Valap, 383, 403, 473
VegT, 650, 706

© 2023 by Cold Spring Harbor Laboratory Press. All rights reserved.


https://cshlpress.com/default.tpl?action=full&--eqskudatarq=1373

This is a free sample of content from Xenopus: A Laboratory Manual.
Click here for more information on how to buy the book.

Visual collision avoidance, tadpole
experiments
data analysis, 874—875
materials, 872
overview, 872, 875
projecting device, 873
rearing medium, 876
recording, 874
troubleshooting, 875
Vital dye, stock solutions, 110, 566
Vocalization, ex vivo brain preparation for
pathway analysis
brain isolation, 884
electrophysiology recordings, 886—887
materials, 883—884
overview, 883, 887
recipes, 888
troubleshooting, 887
Vosper buffer, 422

\%%

Water
assessment and maintenance for
husbandry systems
Xenopus laevis, 5—6
Xenopus tropicalis, 11—-12
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cleaning and changing for Xenopus laevis
tadpoles and adults, 43—-44
Western blot. See Antibodies; Chromatin-
binding proteins;
Phosphoprotein analysis in
embryos
Whole-mount immunocytochemistry
applications, 193
fluorescent staining and imaging, 196
immunoperoxidase staining, 195—-196
materials, 193—-195
recipes, 197
sectioning, 196
Whole-mount immunofluorescence. See
Oocyte whole-mount
immunofluorescence
Whole-mount in situ hybridization. See
Embryo whole-mount in
situ hybridization; Oocyte
whole-mount in situ hybrid-
ization; Tadpole whole-
mount in situ hybridization
Wound healing
cellular and molecular mechanism
elucidation
laser wounding of oocytes and
embryonic epithelia, 972, 974

Index

materials, 969—-970
mechanical wounding of embryonic
epithelia, 970-972
overview, 969, 973-974
recipes, 974-975
Rho GTPase activation assay,
972-974
troubleshooting, 973
immunology, 891
overview of Xenopus systems, 943—944

X

XB extract buffer, 362, 369—-370, 395,
409-410, 460, 471, 602-603

Xenopus embryonic thyroid assay (XETA),
1035

Xenopus oocyte culture medium (XOCM),
140, 147

XETA. See Xenopus embryonic thyroid
assay

XOCM. See Xenopus oocyte culture
medium

z

Z-factor scoring. See Chemical screening
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