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Excited State Proton Transfer in a Protein
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A Standard Fluorescence Fluorescence from an Altered Excited State

‘> @’

M

Wavelength (nm)

Abs/
Abs/Em

Wavelength (nm)

b ESPT of LSSmOrange

OY AsP1es ASP165

g\*f ﬂﬁ )@N‘} I S M B

BB LUEHEESPT

OH
Ser1 48 o) Ser1 48 OH
NH NH
35 \
Aaps =437 nm Aem =572 nM N



it

FRO-SB as a photobase
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Table 1. Spectroscopic Properties TD-1V/hCRBPII Mutant Complexes

gIA

mutant hCRBPII mutant” T Ao (sB) Aern (osm) o Dpopr
M1 Q108 K:K40L:T53A:R$8L:Q38F:Q4F 379 474 nd. 0.03 <0.02
M2 Q108 K:K40L: T53A:RSSL:Q3SE:Q4F 389 485 nd. 0.05 <0.02
[ M3~~~ Ql08 K:K4OE:TS3A:RS8L:Q38F:Q4F 397 nd Te0s  osl>099
M4~~~ T QI08 K:K40L:TS3A:RS8L:Q38F.Q4F:I42E ~ ~ = 406 ~ ~ ~—nd. ~ T 603 T T T Toa~ T T To97
M5 Q108 K:K40L:T53A:RS8L:Q38F:Q4F:TS1E 399 nd. 602 0.12 0.86
M6 Q108 K:K40L:T53E:R58L: Q38F: Q4F 387 480 nd. 0.04 <0.02
M7 Q108 K:K40L:T53A:RS8L:Q38F:Q4F:V62E 386 474 598 0.08 027
MS Q108 K:K40L:T53A:R$8L:Q38F:Q4F:L117E 391 486 653 0.13 073
M9 Q108 K:K40L: TS3A:RS8L:Q38F:Q4F:L119E 384 479 nd. 0.05 0.13
M10 Q108 K:K40L:T53A:RS8L:Q38F:Q4F:Q128E 385 473 nd. 0.05 <0.02
Mi1 Q108 K:K40E:T53A:RS8W:Q38F:Q4F:Y19W 392 nd. 621 0.43 >0.99
M12 Q108 K:K40D:T53A:RS8L:Q38F:Q4F 393 481 639 034 0.81

“20 uM protein and 0.5 equiv TD-1V at pH 7.2. b Absolute quantum yield was measured on a Quantaurus-QY. Not detected (n.d.).
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Table 1. Spectroscopic Properties TD-1V/hCRBPII Mutant Complexes

mutant hCRBPII mutant® L A (sB) A (pSE) i Dopr
M1 Q108 K:K40L: T53A:R58L:Q38F:Q4F 379 474 n.d. 0.03 <0.02
M2 Q108 K:K40L: T53A:RS58L:Q38E:Q4F 389 485 n.d. 0.05 <0.02
M3 Q108 K:K40E:T53A:R58L:Q38F:Q4F 397 n.d. 605 0.51 >0.99
M4 Q108 K:K40L: T53A:R58L:Q38F:Q4F:142E 406 n.d. 603 0.41 0.97
M5 Q108 K:K40L: TS3A:RS58L:Q38F:Q4F:T51E 399 n.d. 602 0.12 0.86
Mé Q108 K:K40L: TS3E:RS58L: Q38F:Q4F 387 480 n.d. 0.04 <0.02
M7 Q108 K:K40L:T53A:R58L:Q38F:Q4F:V62E 386 474 598 0.08 027
M8 Q108 K:K40L: T53A:R58L:Q38F:Q4F:L117E 391 486 653 0.13 0.73
M9 Q108 K:K40L:T53A:R58L:Q38F:Q4F:L119E 384 479 n.d. 0.05 0.13
M10 Q108 K:K40L:T53A:R58L:Q38F:Q4F:Q128E 385 473 n.d. 0.05 <0.02

| M11 Q108 K:K40E:T53A: RS8W:Q38F:Q4F:Y19W 392 n.d. 621 0.43 >0.99 |
M12 Q108 K:K40D:T53A:R58L:Q38F:Q4F 393 481 639 0.34 0.81

“20 uM protein and 0.5 equiv TD-1V at pH 7.2. ®Absolute quantum yield was measured on a Quantaurus-QY. Not detected (n.d.).
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Table 2. ESPT of M3 Mutants at Position 40

mutant  residue 40 A, Aem (sB)  Aem (PSB) " U

M1 K40L 379 474 nd. 003 <002

Yo M3 K40E 397 n.d. 605 0.51 >0.99

PR M3 K40C 383 480 nd. 007 <002
AR M14 K40T 386 487 nd. 013 <002
H = R M15 K40H 393 477 642 0.09 0.50
il 2= R M16 K40 389 491 661 0.08 0.40
Ve o M17°¢ K40R 392 492 653 . 0.43
A T i M18 K40Q 388 488 663 0.11 0.11
i 53 i M19 K40Y 393 495 674 0.04 0.14

“20 uM protein and 0.5 equiv TD-1V at pH 7.2. ” Absolute quantum
yield was measured on a Quantaurus-QY. “The QY of M17 could not
be obtained due to its inherent instability. Not detected (n.d.).
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Figure S14. Rate of TD-1V/M3 and FR-1V/M3 SB formation, fitted to 29 order kinetics with 20 uM protein and
10 uM TD-1V or FR-1V.
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Figure 6. (a) FR-1V complexed with M3 yields a SB in ground state (4., 392 nm, pK, = 5.2). ESPT of the complex leads to emission at 595 nm;
(b) compartmentalized FR-1V/M3 imaging in live HeLa cells. NLS = nuclear localization sequence. NES = nuclear export sequence. CAAX =
prenylation tag. Cells were stained with 500 nM FR-1V and incubated at 37 °C for 1 min. Cells were washed 3 times with DPBS before imaging.
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