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quantification of dynamics on long timescales is limited by the delay stage length
(1.3 ns) and relaxation of excited state population. For variants with short lifetimes
(~1 ns), signal intensity begins to approach background scatter and steady state

fluorescence around 700 ps for a typical sample.
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Figure A5. SRTG data for mPlum at early population time. Pulse overlap effects are
evident within the first ~150 fs in most samples.

Detection

The nonlinear signal field can be detected using a homodyne or heterodyne
scheme within the JILA MONSTR experimental platform. The latter provides a
means of eliminating contributions from excitation scatter and steady state
emission, however, it was observed that the spectral envelope of the signal was
extremely sensitive to spectral filtering as demonstrated in Figure A6. For this

reason, all reported SRTG data was collected utilizing a homodyne detection scheme.



Timecut1 ===
Timecut2 » =«

Timecut3 = =+«

Normalized Amplitude (a.u.)

Emission Time (ps)

0.25 0.3 0.35 0.4 0.45 0.5 0.55

181

Time cut 1 Time cut 2

o F A

o
®

°
>

Normalized Amplitude (a.u.)
Normalized Amplitude (a.u.)

02

7

°

Time cut 3

550 600 650
Wavelength (nm) Wavelength (nm)

600 650
Wavelength (nm)

700

Figure A6. Examples of heterodyne-detected SRTG data of mPlum with various
temporal filters. Varying the temporal window yields interference within the
spectral envelope that complicates extraction of excited state dynamics.

Survey of other RFPs

The results of mPlum, presented in Chapter III, motivated a survey of the

solvation dynamics across the mFruit family and related RFPs. A representative

collection of data for several species is presented in Figure A7. It was discovered

that quantification dynamics in these species was difficult for a few reasons. The

primary obstacle to measurement of excited state solvation was lack of an obvious

SE band in most cases. Resolution of this response might be due to either

inadequate Stokes shift or presence of an overlapping ESA band as observed in

transient absorption measurements. Given that the GSB component also shows

little movement over the experimental time window, it is likely that chromophore
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environment is rigid in these species compared to mPlum and their Stokes shift may
originate in some other way. This further implicates the importance of the N-
acylimine carbonyl-position 41 sidechain interaction as a primary mechanism of

Stokes shift in red fluorescent proteins.
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Figure A7. SRTG survey of several RFPs.



