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Yellow Fluorescence-Activating and absorption-Shifting Tag (Y-FAST)
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Compound Aabs MM hemy M & M .cm™ ¢, % Ko, pM 1077 x kony, M~ 157! kore, S
HBR (pH 6.8)* 397 470 33,000 0.02
HBR (pH 10.1)* 449 545 34,500 0.3
Y-FAST:HBR (pH 7.4) 467 527 44,000 9 0.62 + 0.05 3" (2.9 + 0.4% 177 (8.5 + 1.2%)
HMBR (pH 5.8)8 401 480 29,500 0.04
HMBR (pH 10.5)8 461 561 33,500 0.2
Y-FAST:HMBR (pH 7.4) 481 540 45,000 33 0.13 + 0.01 6.3+ 09 6.3+ 0.7
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of interest). (B) Structures of the fluorogens discussed in this study: HMBR (X=H, Y = Me, Z=H), HBR-3E (X=H, Y = Et, Z=H), HBR-2,5DM (X =
Me,Y = H, Z =Me), HBR-3,5DM (X = H, Y = Me, Z = Me), HBR-30M (X = H, Y = OMe, Z = H), HBR-30E (X = H, Y = OFEt, Z = H), and HBR-3,5DOM A.. =670 nm

(X=H, Y =0OMe, Z=0OMe). (C-E) The absorption (dashed line, left axis) and emission (solid line, right axis) spectra of the free fluorogens (grey
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’ HBR d:rivatives s Protein HMBR HBR-3'5D0M Kd,HMBR/
K,(uM) 4,.(m) Ai,(hm) ¢ e(mMM'em™) K, (uM) A, .(nm) A, (m) ¢ e (mM-cm™) Kpgr-3.500m
FAST?® 013 481 540 0.23 45 0.97 516 600 0.31 39 01
@ o ESTCI) iFAST® 0.07 480 541 0.22 41 0.41 516 600 040 38 0.2
x MeO x greenFAST  0.09 478 544 0.23 40 16.2 516 597 ~0.29 ND 0.005
NH NH
o S~ o S~ redFAST 12 502 554 -018  ND 1.3 556 603 0.29 43 9.2
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Two-color imaging of greenFAST and redFAST fusions in cells. e, Representative micrograph (n = 4 from one experiment) of U20S cells expressing mito-greenFAST and
H2B-redFAST. f, Representative micrograph (n = 10 from two experiments) of U20S cells expressing H2B-greenFAST and MAP4-redFAST. g, Representative micrograph
(n = 16 from three experiments) of U20S cells expressing LifeAct-greenFAST and H2B-redFAST. h, Representative micrograph (n = 4 from one experiment) of U20S
cells expressing H2B-greenFAST and mito-redFAST. e—h, Cells were labeled with 5 uM of HMBR and 10 uM of HBR-3,5DOM. Scale bars, 10 pum.
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GreenFAST and redFAST enable FIIM

. Intensity T nela ’ and SOFI imaging in live cells. a,
. 2 Representative regular and FLIM
micrographs (n =6 from one
experiment) of COS-7 cells expressing
mito-greenFAST and H2B-iFAST
labeled with 5uM of HMBR. Scale
bars, 5 um. b, Representative averaged
TIRF (left) and pcSOFI (right)
micrographs (n=17 from eight
experiments) of COS-7 cells
expressing lynll-Skylan-S and
MAP4-redFAST. Cells were labeled
with 5uM of HBR-3,5DOM. Scales
bars, 10 um (left) and 1 um (right).
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Cell cycle sensors based on greenFAST and redFAST. Zebrafish embryos were injected with redFAST-zGem(1-100)-P2A-greenFAST-
zCdt1(1-190) mRNA at one-cell stage, and timelapse imaging was performed starting from 256-cell stage on embryos incubated with 5

uM of HMBR and 5 uM of HBR- 3,5DOM. a, Representative timelapse (n = 3 from three independent embryos) of single cells at high
magnification. Scale bar, 20 um. b, Corresponding quantification of fluorescence signal over time (cells with white arrows in a).
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