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TABLE S-1. Photophysical Properties of Fluorophores 1–30. 

Fluorophore Solvent max (nm)  (M–1cm–1) em (nm)     (M–1cm–1
) Ref 

quinine 1 pH 2 347 5 400 448 0.55 3 000 1 

phenylalanine 2 H2O 260 200 282 0.024 5 2, 3 
tyrosine 3 H2O 275 1 500 303 0.14 210 2, 3 
tryptophan 4 H2O 280 6 300 348 0.13 820 2, 3 

NADH 5 H2O 340 6 200 435 0.019 120 2, 4 
FMN 6 H2O 450 12 200 530 0.25 3 100 2, 5 
EDANS 7 H2O 336 6 100 520 0.27 1 600 6 

Lucifer Yellow 8 H2O 428 12 300 535 0.21 2 600 7 
pyrene 9 MeOH 340 43 000 376 0.75 32 000 8, 9 
4-MU 10 pH 10 360 17 000 450 0.63 11 000 10 

AMC 11 MeOH 351 18 000 430 0.75 14 000 11 
DAPI 12 H2O/DNA 358 21 000 461 0.34 7 100 8, 12 
Hoechst 33342 13 H2O/DNA 350 45 000 461 0.38 17 000 8, 12 

NBD 14 MeOH 465 22 000 535 0.3 7 000 8 
bimane 15 pH 7.4 390 5 300 482 0.3 2 000 13 
Cascade Yellow 16 MeOH 409 24 000 558 0.56 13 000 8, 14 

fluorescein 17 pH 9 490 93 000 514 0.95 88 000 3, 8 
Rh110 18 pH 7.5 496 74 000 517 0.92 68 000 15 
TMR 19 MeOH 540 95 000 565 0.68 65 000 11 

SRh101 20 pH 7 586 108 000 605 0.77 83 000 8, 11 
naphthofluorescein 21 pH 9.5 595 44 000 660 0.14 6 200 16 
SNARF-1 22 pH 10 573 44 000 631 0.092 4 100 17 

propidium 23 H2O/DNA 535 5 400 617 0.13 700 8, 12 
BODIPY-FL 24 MeOH 505 91 000 511 0.94 86 000 11 
BODIPY-TR 25 MeOH 588 68 000 616 0.84 57 000 11 

Cy3 26 pH 7 554 130 000 568 0.14 18 000 18 
Cy5 27 pH 7 652 200 000 672 0.18 36 000 18 
Cy7 28 pH 7 755 200 000 778 0.02 4 000 18 

IRDye 700DX 29 H2O 689 165 000 700 0.14 23 000 19 
resorufin 30 pH 9.5 572 56 000 585 0.74 41 000 20 

(1) Schulman, S. G., Threatte, R. M., Capomacchia, A. C., and Paul, W. L. (1974) Fluorescence of 6-methoxyquinoline, quinine, and quinidine in 
aqueous media. J. Pharm. Sci. 63, 876-880. 

(2) Wolfbeis, O. S. (1985) The fluorescence of organic natural products, in Molecular Luminescence Spectroscopy: Methods and Applications—
Part 1 (Schulman, S. G., Ed.) pp 167-317, Wiley, New York. 

(3) Lakowicz, J. R. (2006) Principles of Fluorescence Spectroscopy, 3rd ed., Springer, New York. 
(4) Horecker, B. L., and Kornberg, A. (1948) The extinction coefficients of the reduced band of pyridine nucleotides. J. Biol. Chem. 175, 385-390. 
(5) Whitby, L. G. (1953) A new method for preparing flavin-adenine dinucleotide. Biochem. J. 54, 437-442. 
(6) Hudson, E. N., and Weber, G. (1973) Synthesis and characterization of two fluorescent sulfhydryl reagents. Biochemistry 12, 4154-4161. 
(7) Stewart, W. W. (1981) Synthesis of 3,6-disulfonated 4-aminonaphthalimides. J. Am. Chem. Soc. 103, 7615-7620. 
(8) Haugland, R. P., Spence, M. T. Z., Johnson, I. D., and Basey, A. (2005) The Handbook: A Guide to Fluorescent Probes and Labeling 

Technologies, 10th ed., Molecular Probes, Eugene, OR. 
(9) Karpovich, D. S., and Blanchard, G. J. (1995) Relating the polarity-dependent fluorescence response of pyrene to vibronic coupling. Achieving 

a fundamental understanding of the py polarity scale. J. Phys. Chem. 99, 3951-3958. 
(10) Sun, W.-C., Gee, K. R., and Haugland, R. P. (1998) Synthesis of novel fluorinated coumarins: Excellent UV-light excitable fluorescent dyes. 

Bioorg. Med. Chem. Lett. 8, 3107-3110. 
(11) Johnson, I. (1998) Fluorescent probes for living cells. Histochem. J. 30, 123-140. 
(12) Cosa, G., Focsaneanu, K. S., McLean, J. R. N., McNamee, J. P., and Scaiano, J. C. (2001) Photophysical properties of fluorescent DNA-dyes 

bound to single- and double-stranded DNA in aqueous buffered solution. Photochem. Photobiol. 73, 585-599. 
(13) Kosower, N. S., Kosower, E. M., Newton, G. L., and Ranney, H. M. (1979) Bimane fluorescent labels: Labeling of normal human red cells 

under physiological conditions. Proc. Natl. Acad. Sci. U.S.A. 76, 3382-3386. 
(14) Anderson, M. T., Baumgarth, N., Haugland, R. P., Gerstein, R. M., Tjioe, T., Herzenberg, L. A., and Herzenberg, L. A. (1998) Pairs of violet-

light-excited fluorochromes for flow cytometric analysis. Cytometry 33, 435-444. 
(15) Lavis, L. D., Chao, T.-Y., and Raines, R. T. (2006) Fluorogenic label for biomolecular imaging. ACS Chem. Biol. 1, 252-260. 
(16) Lee, L. G., Berry, G. M., and Chen, C. H. (1989) Vita Blue: A new 633-nm excitable fluorescent dye for cell analysis. Cytometry 10, 151-164. 
(17) Whitaker, J. E., Haugland, R. P., and Prendergast, F. G. (1991) Spectral and photophysical studies of benzo[c]xanthene dyes: Dual emission 

pH sensors. Anal. Biochem. 194, 330-344. 
(18) Waggoner, A., and Kenneth, S. (1995) Covalent labeling of proteins and nucleic acids with fluorophores. Methods Enzymol. 246, 362-373. 
(19) Peng, X., Draney, D. R., Volcheck, W. M., Bashford, G. R., Lamb, D. T., Grone, D. L., Zhang, Y., and Johnson, C. M. (2006) Phthalocyanine 

dye as an extremely photostable and highly fluorescent near-infrared labeling reagent. Proc. SPIE–Int. Soc. Opt. Eng. 6097E, 1-12. 
(20) Bueno, C., Villegas, M. L., Bertolotti, S. G., Previtali, C. M., Neumann, M. G., and Encinas, M. V. (2002) The excited-state interaction of 

resazurin and resorufin with amines in aqueous solutions. Photophysics and photochemical reaction. Photochem. Photobiol. 76, 385-390. 
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