Table of Contents

Molecular Probes’ Handbook of Fluorescent Probes and Research Chemicals

TrA

Nolecular

Introduction to Fluorescence Techniques 1

Chapter 1 Fluorophores and Their Amine-Reactive Derivatives 7
1.1 Introduction to Amine Modification .. B o s P L e S P S SR SR PR i
1.2 BODIPY® Dyes Spanning the Visible Spectmm L S GNP URSPO | -
1.3 Fluorescein: The Predominant Green Fluon}phore 19
1.4 Fluorescein Substitutes .. A A A N RV S TN SO R SR

1.5 Dyes with Absorption Maxlma Betwean 5[]0 and 540 FHINY ©noenmnssensansnnsmsnessoneesmomemes e m AR SR SRS B SR E SO RS S 25
1.6 Long-Wavelength Dyes ... - SN RO ..

1.7 Fluorophores Excited w1th Ultravmiet nght e e e
1.8 Reagents for Analysis of Low Molecular nght Ammes N B S e m e e AR AT R e A e

Chapter 2 Thiol-Reactive Probes 47
2.} Titoduction 16 Thol MBTMEARON .. aismmmminsnis e e s e et vah Savsrss i e s st s b s 48
222 “I'mol-Reachve Probes EXCited With VISIDIE LIghit ...c..ccuniiicmnmmninmimmsvminmssiissms il 51
2:3 -Envronimient--atfid Conformation-Sensitive Probes ....cuuiinmismmiiaisninimninnnasmssinsmsiaivinmms: DO
2.4 'Cther Thol-REBEtve REGPENIR wvvvivnnmmusnwvmsssisismmsis s nan s ss a9

Chapter 3  Reagents for Modifying Groups Other Than Thiols or Amines 63
3.1 Reagents for Modifying Alcohols .. T I « .
3.2 Hydrazines and Aromatic Amines fur Modlfymg Aldehydes Ketonea dnd Vlundl Dmla DTSSR REET TSRS . J |
3.3 Amidation Reagems for Carboxylic Acids and GIatAMINe ... unssunnaanassmissisiaassiisaiiss 1
3.4 Esteritication Reagents foriCarboxylic ACis ..uusumunimsnuusinnamarsisaaiiasassisasisssssmmiaii (1D

Chapter 4  Biotins and Haptens 81

4.1 Introduction to Avidin—Biotin and Antibody—Hapten TechniqUes .........ccceieiiiicciiieiiiiieeccieseecrece e 82
4.2, Biotnylatton-and Haptenylation REABEIIS ...cimumsisinmanmmssiismsisssitssmiiimisanasimniiisaiimims O 2
B3 G ORI oo i e e B e T T e s SR s e e T e T s

Chapter 5  Crosslinking and Photoreactive Reagents 93
3.1 Introduction to CrosslnKing REAZENLS .......uveceeceiiiiiiiiieeeccirneisseeeeeressesssseesessssseseessssssnsssssssssssssseesasssnseseeanasss O
5.2 Chemical Crosslinking Reagents ... e I e L o i, . EO
5.3 Photoreactive Crosslinking and Labelmg Reagents U USSR WUV SRS UM S | | |

Chapter 6  Fluorescence Detection Methods,
Including FluoSpheres® and ELF® Technologles 107

6.1 Introduction to Detection MethOdsS ..........coveeiiieiieeiieesseeceeeesseessseessssessssssssssnessassesssseessssssssnsssssesssssssssesssees 108
6.2 FluoSpheres® and TransFlunSphereq‘g’ Fluorescent MlCl‘DSphEI‘Eb by e e e v oo oo B

6.3 Enzyme-Labeled Fluorescence (ELF®) Signal Amplification Technnlogy TR |
0.4 PHYCODIIIPTOICIIS .......c0e0nensessessessansessersansssersasssssssanssossssnsessasnsessosssassrssssssossssssassesssensssssssrsonssnnsrssssssassonsnsassonses. L2

Chapter 7  Protein Conjugates for Biological Detection 125
7.1 A Wide Variety of Protein CONJUEALES .......ccoceooeeeeeeeeeeeeeeeesssseeesesessssnsessessssssssnessessessssseesssssnsesenssssnesssssseenees | 20
72 Becondary ITNRDTESEEIIS ..o irarinisiiiiaires tiisssrilissssidssiiisms it nasnsinsnesiniansontsnnsrsasesemmnmssmn esssmoanrersraxrxsnas LD
7.3 Anti-Dye Antibodies.. i LT IR e R SR R e e s ey 19
7.4 Primary Antibodies for Dwerse Apphcatmns s TN e e b R SR et e LSRR
75 Aviam, Strepiavidin 2nd Nouial ite™ Avidillconamsanimmnnannaivenismn aneoaimaissisanaas 137
740 et CONEREIER o s e s e SR S e o A G S S T P e G 141

Table of Contents



Chapter 8  Nucleic Acid Detection
8.1 Nucleic Acid Stains .. =
8.2 Chemically Modified Nucleotldeq Ollgonucleotldes and Nucielc Ac1d<;

8.3 In Vitro Applications for Nucleic Acid Stains and Probes .............ooooooooooooooooo
8.4 Chromosome Banding and Fluorescence In Situ Hybridization ...............ooooooooo

Chapter 9 Peptide and Protein Detection, Analysm and Synthe5|s
9.1 Detection and Quantitation of Proteins in Solution .. %
9.2 Detection of Proteins in Gels and on Blots .. :
9.3 Reagents for Peptide Analysis, Sequencing and Syntheqls
9.4 Probes for Protein Topology and Interactions ..

Chapter 10  Enzymes, Enzyme Substrates and Enzyme Inhibitors

10.1 Introduction to Enzyme Substrates and Their Reference Standards

10.2 Detecting Glycosidases... "=

10.3 Detecting Enzymes That Metabo]ue Phoqpha{es dﬂd POlyphOSphdIB‘;
10.4 Detecting Peptidases and Proteases ..

10.5 Substrates for Miscellaneous Enzymes
10.6 Enzyme Inhibitors, Activators and Active gltc Tltranlq

Chapter 11  Probes for Actin, Tubulin and Nucleotide-Binding Proteins
11.1 Probes for Actin ..

11.2 Probes for Tubulul v
11.3 Nucleotide Analogs a.nd Phosphate Assays

Chapter 12  Probes for Organelles

12.1 A Diverse Selection of Organelle ProODES ...............oovoooememeeeeeeee oo

12.2 Cell-Permeant Probes for Mitochondria ...

12.3 Cell-Permeant Probes for Lysosomes and Olher Ac1d1c Organelles

12 4 Cell-Permeant Probes for the Endoplasmic Reticulum and Golgi AppaTatus Lol e

2.5 Organelle-Specific Monoclonal Antibodies ..

Chapter 13 Fluorescent Phospholipids, Fatty Acids and Sterols
13.1 Introduction to Fluorescent Phospholipids, Fatty Acids and Sterols

13.4 Phospholipids with Labeled Head Groups ...................

13.5 Fluorescent Sterols, Including Cholesteryl ESTers ..o

Chapter 14 Nonpolar and Amphiphilic Membrane Probes

14.1 Introduction to Nonpolar and Amphiphilic Membrane Probes ...

14.2 Dialkylcarbocyanine and Dialkylaminostyryl Probes ..

14.3 Lipophilic Derivatives of Rhodamines, Fluoresceins and Other Dyes
14.4 Diphenylhexatriene (DPH) and Derivatives... )

14.5 Membrane Probes with Environment- Sensmve Spectrdl Shtftb

14.6 Miscellaneous Membrane Probes ..

Visual Reality

Signal AMPLFCAION ........uuiiciceeeee et
Molecular BiOloZy TOOIS ........ccucuuccmemmeruenuernessesaessessensseseesseseesees st eassesseeeeeeseeseeeeeeeeseseseeeeeone
OrgAtEllE PIODES ...onisiasivisissmicionissiitbsommmurenssassssassarssasessosmsorssassensesssisssiassemsssass osstessasi sosas

Fluorescent Tracers

Chapter 15  Fluorescent Tracers of Cell Morphology and Fluid Flow
15.1 Choosing a Tracer .. s
15.2 Membrdne—Permednt Rea(.tlve Traccrs for Long—Term Cell Labe]mg
15.3 Polar Tracers .. ”
15.4 Fluorescent LlpOphl]lC Tracer';

Molecular Probes

13.2° Acyl Chain-Labeled Phospholipids and Their Corresponding Fluorescent FattyACIdS cavsivossmssusnss
13.3 Other Fluorescent and Spin-Labeled Fatty ACids ........oovoeeemuomomosoeeooooooooooooo

143
e 144
. 157
.. 161
. 174

179
e 180
oo 186
sovas. TOD
. 196

201
. 202
—0 )
e 219
N7
ceenee 235
.. 244

... 288
... 288
sssscs 2T
. 301
senae SO0

309

........................... 310

-0
wossass DL
— b [

e 318

.. 321

... Color Plate 1
Color Plate 2
Color Plate 2

............ Color Plate 3

... Color Plate 4

325
v 326
s D28
s 330

.. 344



15.5 Flnorescent-and BIotinylated IIEXITADS v.civesissmmissesssssnsmssestsnsmnsesesitessssssions sosetbos besss ivassosntssrasssssissesonssesss 351

15.6 FluoSpheres® and TransFluoSpheres® Fluorescent Polystyrene Microspheres for Tracing sessesne: IO
1957 ot COmIERIES. ..o v mamarasn s s rabisssva nmen i VAT O e I 362
Chapter 16  Assays for Cell Viability, Proliferation and Function 365
16.1 Overview of Cell Viability and Proliferation ASSAYS ..........ccieerereeirieneieeessesseeseeeee e cssesseseene e seeeas 366
16.2 Assay Kits for Diverse Cell Types 366
16.3 Probes for Live-Cell Function ......... 377
Chapter 17 Probes for Following Endocytosis and Exocytosm 399
17.1 Probes for Investigating Phagocytic Cells . SRR et ),
17.2 Membrane Markers of Endocytosis and Exocyt051s R S e . A
17.3 Ligands for Studying Receptor-Mediated EndOCYTOSIS .....occvivveriniinieniiiiiiisiitctineieee e e seesasssnesnesnes 408
17.4 Miscellaneous Endocytosis and EXocytosis PrODES .....ccccciiiiiiiiiiiiiiieceeeeet e ss e 411
Chapter 18 Probes for Receptors and lon Channels 415
18:1 Overview of Site-Selective PIODES ....uiiin sttt sssasiissss i imssissoss 416
182 Probes for NenrotranSmitter RECEPIOIS wsiamesiissmmiosiosoieisssissmtsos i st e s S s 417
18.3 Caged Neurotransmitters and Caged Drugs SR s s 26
18:4. Probeés foi Ca? Chaniniels:and Caniaers e ommmsmiss s i st e s v aaavass s 430
18.5 Probes for GABA, Receptors and Other CI” Channels and Carmiers .......coveeevceinnensssencssenesnninnn 433
18.6 Probes for K* Channels and CarTIerS ........cococevrerersiienssismeessssescsseasaessessesssesses st s st emses s s s sesecaesssaess e 437
18.7 Probes for Na* Channels and Camiers ... cosssiismmnisnmsissssiiasssantsaswisdimssinaiitos S99
18.8 Other Natural and SYNthetic TOXINE .. cuummmmiiiisismismisisisiiissssssssses isiissississadilstisasisesmidisins 444
Chapter 19 Photoactivatable (Caged) Probes 447
19.1 Caging Groups and Their PhOtOIYSIS..c.c i sisimssmisiosimniimsio sussiisesisssssissesisssnssssisssise
19.2 Caged Probes for a Variety 0f APPLCALIONS ......cccvverecreeirisseresmsses s ese s sesssie s e ses s sen e sssassesssnsresenes
Chapter 20 Probes for Signal Transduction 457
20.1 Introductionito. STrnal TranSAuCtION.... sz 0
202! CaleiumiRepulation .ol B IR 1L 0 cverivecrirobotma sy feremscersassiorias 459
20.3 Probes for Protein Kinases, Protein Phosphatases and Cyclic AMP ........cccciiiiiiininicsccicicesessein 464
20.4 Nucleotides for Signal Transduction Research .........coevieeiiiiieiinnsisiccesecicsines e 469
20.5 Detection of PhoSphOLPASE ACHVILY ....cccveucerereireasieessneiessessassesesaesessssessssssssssssssssessssnessassnssssssasseeseassesssnsas 472
20.6 Probes for Lipid Metabolism and SiZNaling .....c..ceeeeereereereerorrreerersersesseessseesesseessessassseesessnsssseseesnssssssessnssee 411
Chapter 21  Probes for Reactive Oxygen Species, Including Nitric Oxide 483
21.1 Introduction to Reactive OXYZEN SPECIES oveerrieieieiieeaeeeeeieeeseeemeeen e e e s ee s ee e see e e sseesneesssesmseesasesnsasna st aeas 484
21.2: Generating Reactive OXYEEN SPECIES ...oinr-c-cuspmmssssvatessrissnsssisinasisinileessissniinsiasasssasissnesy fiadsassnbinanssigieisboss 484
213 Detecting Readtive XVEET BIBCIBS - oaiis st Ll sl s e st S i S S Pha s e s e s dun i 487
21.4 Assaying Oxidative Activity in Live Cells and TiSSUE ......cccveeecirererireerirererseesseeseesmseseseesssseeeesmsasassnssesseas 491
215 Probes 161 Nittic Oxide ReNBaTCH 1. cimmnismii s e s s e e s D e s e 497
Chapter 22 Indicators for Ca**, Mg?*, Zn** and Other Metals 503
22.1 Introduction to Ca* Measurements with Fluorescent INdicators .........ccoooereineinienierieiecseniesensesessisesensen 504
22.2 Fluorescent Ca* Indicators Excited by Ultraviolet Light .......cooiiooiiiiiiioeiiteceiee e 507
22.3 Fluorescent Ca* Indicators Excited by Visible Light .....ccoccoivieicniinioiiiiiiiniciineiessissessse s ssmseseasienss 511
224 Fluorescent Ca® Indicator COMJUGALES ......c.iiueuiiicosiiumasesiatissemsmssiasismsesssmssisssasans bassamssesiassse esmssinsssssssaionios 518

225 Aequorin: A Bioluminescent Ca?* INAICALOT ....cveereveereeeireiresiesessesseeeemeeessemsieeesmcessssssscasstecesensensossesess I22

22.6" PHIOPCSCERt NI THOICAIGES wcivsssssvvmsivinsssnvoiisonsssstsons s Sims oo eisisss s (o s s S0 s 5o e od 3 s s o 527
22:7 Fluorescent Indicators for Zn* and Other Mels ... masnisssiivssmstiisissmsiiiis 531
22.8 Chelators, Calibration Buffers and Ionophores ............cooumeieieiriecsicns e 540
Chapter 23 pH Indicators 551
2351 Overview OEPH INATCATOTS s o asimmiimieismssissseesssismd s o s s s e s v s T s i s 552
23.2 Probes Useful at Near-Neutral pH .552

233 . Probes Useful atAGTHE PH i siiiissimss st msiisiizes JO1
23:4 P I G O GO I ALE S cusimues ussmswsonio vavi swensans i s i s S s e SR G SR eSO 566

Table of Contents



Xii

Chapter 24 Indicators for Na*, K*, Cl- and Other Inorganic lons

24.1 Fluorescent Na* and K* INAICAIOTS ..........ooviiiiieieeee oo e e s ee e e eesseseeseeeeeeee e e e e e e

242 Fluorescent CI" Indicators...................

Chapter 25 Probes for Membrane Potential

571

585

25.1 Introduction to PotentiomMETiC PrODES .......ocooiii ettt ee oo e e s e s e e e e em et es e
.. 586
.. 589

25.2 Fast-Response Probes ..........cccccoceeeneenn.
25.3 Slow-Response Dyes .....

Chapter 26 Tools for Fluorescence Applications

26.1 Fluorescence Microscopy Reference Standards and Antifade Reagents .............ococoooviveveeeeveeeeen,
26.2 Flow Cytometry Reference Standards ...........oeooeecoiooioooeeeee e,

26.3 Minifluorometer and Cuvettes ..

26.4 Photographic Filters for Gel Eleclmphorcslb
26.5 Optical Filters for Fluorescence Microscopy
26.6 Books and VIdeotape .........occcocvcveueieieeereeeeieiseese s esssssenans

Chapter 27 Handbook Addendum

27.1 New Products from MOIeCULar PTODES ........cooviiiiiiioieeeee et eee e e e et e e e e e e e e e
27.2 Sale Products from MOIECUIAT PIODES ...........eooeeeeiiee e eeeeeee oo e e eeee e s ems s e e ss s et e e et e

Master Price List/Product Index
Keyword Index

Trademark Information
Licensing and Patent Summary

Technical Notes and Product Highlights
Books from Molecular Probes ..
FluoReporter® Protein and Ollgonudeonde Labf:lma ths
Fluorescence Resonance Energy Transfer ..
Interconversion of Functional Groups ... v
Thiol-Reactive Probes Discussed in Other Chapters of the Handbook
Quantitation of Biotin and Avidin ..
Custom Immunogen Preparation ...
Limitations of Low Molecular Wc:ght Dyes
FluoSpheres® Fluorescent Microspheres for B[ood Flow De[ermmatlon
Superior Antifade Reagents for a Multitude of Applications ..

Add Free Biotin to Obtain Brighter Signals from Fluorescent Av1clm Conjugdtc.s = 3
SYBR® Green I and SYBR® Green II Dyes for Staining Nucleic Acids on Plastic Wrdp or Pamft' n Sheets

595

- 572
24.3 Probes for Other INOrganic TONS ..ottt sea s s ssess st s s et eeeaeesmnes

580

586

« 390

... 602

ceerer 605
... 607

617

625

673

679

679

... 608
.. 615

617
.. 018

S |
e 46
e 49
vreee 62

.. 89

" )
... 109
... 116
0. 127

.. 141

Removal of SYBR® Green I Nucleic Acid Gel Stain from Double-Stranded DNA _....oooovovooooeeeoeeeeo

ELF®-97 Substrates for a Variety of Enzymes and Applications ...........ccoceeveeeveeen..

Fluorescent Probes for Photoconversion of Diaminobenzidine .....
Cellular Autofluorescence .. .

Lipid Mixing Assays of Membrcmc FUE:IOH RS
Antibodies for Detecting Membrane Surfacc Labcls

A Large Selection of High-Quality Omega Optical Filter Sets ..
Anti-Lucifer Yellow and Anti—Cascade Blue® Antibodies ..

Assays of Volume Change, Membrane Fusion and Membrane Permeablllty

A Sampling of Sampler Kits .. -
Dichroic Mirrors for Slmulta_neous Pholoacuvatmn Df Caged Compounds and

Visualization of Fluorescent Probes in a FIuorescence MICTOSCOPE ..........vveueueeisessieeeeeeseemseseeesseeseseseesenssesmesens
Loading and Calibration of Intracellular I0n INAICALOTS ...........oeuerrieieeeces et eees et sees e eeeeeens
ACHIUOT G CRAMDET wiuutiiniitimiisisnsimesssitinssins sess ssssessssisnssenssssosed sevsssssassrnssns o snasssssossens sesossstsms tassasssastsasmsvas

Molecular Probes

164
168

. 234
... 264
... 268
.. 286

Synthetic Methods for Preparing New Phospholipid Probes
EOUE= .4
333

303

.. 364

.. 398

.. 449
.. 549
.. 600



	3279_Página_1.jpg
	3279_Página_2.jpg
	3279_Página_3.jpg
	3279_Página_4.jpg

