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Additional File 1: FigS1, related to Fig 1. Detection of tryptophan uptake in living bacteria. (A) The traces of bacterial GRIT sensor in response to different concentrations of tryptophan in the media. (B) The expression level of tryptophan transporters on bacteria plasma membrane (n = 15). Data were taken from previous reports (NCBI GEO accession: GSE122296) [14]. (C) Living bacteria expressing GRIT sensor responded to 1 mM different amino acids in the absence or presence of 10 μM Trp. n = 3 - 5 experiments.
Data shown as mean ± s.e.m. Two-tailed unpaired student's t test for B.
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[bookmark: OLE_LINK1]Additional File 1: FigS2, related to Fig 2. Detection of tryptophan dynamics in mitochondria of HeLa cells. (A) Raw dual excitation fluorescence intensities were measured in both HeLa cells and cells expressing either the mito-GRIT sensor or mito-GRITOL sensor. (B) The fluorescence values of mito-GRIT or mito-GRITOL positive HeLa cells were normalized to those of empty cells. The data presented in B are derived from A. (C) HeLa cell expressing mitochondrial GRIT responses to the indicated concentration of amino acids in the absence and presence of 5 μM Trp. (D) The responses of the mitochondrial GRIT sensor upon the addition of 1 mM indicated AAs. (E) A 30-min fluorescence trace of the mitochondrial GRIT sensor without the addition of any amino acids. The panel E is a zoom-in view of the trace of control condition in panel D to show details. (F) Representative fluorescence traces of mitochondrial GRIT sensor following the addition of 5 μM Trp and the subsequent addition of 1 mM indicated amino acids. In panel (E) and (F), Leu, Ala and Arg are the representatives of Class I, Class II, and Class III amino acids, respectively. 
[bookmark: _Hlk157454547]Data shown as mean ± s.e.m. n = 3 - 5 independent experiments. Two-tailed unpaired student’s t test for A and B.
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[bookmark: _Hlk174607518][bookmark: _Hlk157540952]Additional File 1: FigS3, related to Fig 3. Detection of tryptophan levels in the serum samples from inflamed individuals. (A) Pseudocolored ratiometric images depict the response of 1 μM GRIT sensor to varying tryptophan concentrations. (B) The predicted measurement accuracy of the GRIT sensor across a wide range of tryptophan concentrations evaluated using the SensorOverlord package. (C-E) Original excitation fluorescence intensities (F485, upper; F420, down) of serum samples mixed with HEPES buffer (C), GRIT sensor (D), and GRITOL sensor (E). (F) The comparison of mean excitation fluorescence intensities (F485, up; F420, down) of serum samples with HEPES buffer, GRIT sensor, and GRITOL sensor. The different colored bars in (C-F) represent groups of serum samples mixed with HEPES (gray), GRIT (red), GRITOL (blue).  (G) Tryptophan concentrations of human serum samples in the control group (grey) and inflammation group (green) based on gender (G). Subgroup sizes range from n = 7 to 36. (H-I) Relationships between tryptophan concentrations in human serum samples and ages of control group (H) or inflammation group (I). The dashed magenta line represents a linear fit of the data, with the shaded area indicating the fitting confidence interval. 
Data shown as mean ± s.e.m. Two-tailed unpaired student's t test for F and G.
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[bookmark: OLE_LINK2]Additional File 1: FigS4, related to Fig 4. Zebrafish sleep changes during inflammation, detection of metabolites levels in zebrafish larvae, and the death rate post tryptophan metabolism related inhibitors treatment. (A) The dose-response curve of mean swim distance at night of zebrafish treated with different concentrations of LPS. The curve was fitted to a sigmoidal function. (B-C) Representative images (maximum projection along the z-axis) of GRIT (A) or GRITOL (B) signals in the brain (dashed line in magenta) of zebrafish treated with LPS or PBS. Scale bars, 50 μm. (D-E) Representative images (D) and death rates (E) of larval zebrafish treated with 50 μM LAT1 inhibitor JPH203, TDO inhibitor 680C91, IDO inhibitor Epacadostat for 10 hrs. 
Data shown as mean ± s.e.m. n = 3 - 5 independent experiments. Mann-Whitney U test for (E).



[bookmark: _Hlk112095854]
Additional File 1: Table S1. Quantifications of tryptophan level in bacteria, mammalian cells, zebrafish, and human serum. aBacterial tryptophan level calibrated in HEPES buffer in the absence (upper) or presence (down) of tryptophan; bReported tryptophan level in bacteria, taken from [15]; cReported tryptophan level and uptake rate in cultured HeLa cells, taken from [9]; dReported tryptophan level in cultured COS-7 cells, taken from [10]; eMitochondrial tryptophan levels in HeLa cells measured in HEPES buffer; fReported mitochondrial tryptophan level in cultured HeLa cells, taken from [25]; gMean tryptophan levels of 42 identical serum samples measured by GRIT or HPLC/MS; hMean tryptophan levels of serum samples from control patients (25) and inflamed patients (52) measured HPLC/MS; iReported tryptophan level in human serum, taken from [43]; 
	
	[Trp] (μM)
	Uptake rate

	
	GRIT
	HPLC
	Reference
	(μM/min)

	Bacteria
	10.6 ± 3.7a
192 ± 23.9a
	Not Determined
	12b
	16.5 ± 1.4

	HeLa cytosol
	157.2 ± 17.4c
	[bookmark: _Hlk117325576]207.3 ± 8.2c
	270 – 600d
	52.6 ± 13c

	HeLa mitochondria 
	112.4 ± 10.0e
	[bookmark: _Hlk117325616]108.0 ± 10.3e
	29 – 77f
	9.6 ± 1.2

	Human serum
	51.9 ± 1.8g
	52.3 ± 2.0g
44.7 ± 4.7h 
59.6 ± 3.6h
	54.5 ± 9.7i
	Not Applicable







 Additional File 1: Table S2. The effect of 19 amino acids on the tryptophan dynamics in mitochondria of HeLa cells. The rate is defined by tryptophan concentration decrease per minute (μM/min).

	Conditions
	Mitochondria

	　
	Control
	0.80 ± 0.13

	Class I 
	Cys
	1.13 ± 0.07

	
	His
	1.03 ± 0.04

	
	Ile
	1.09 ± 0.05

	
	Leu
	1.09 ± 0.07

	
	Met
	1.05 ± 0.07

	
	Phe
	1.01 ± 0.08

	
	Tyr
	0.92 ± 0.07

	
	Val
	1.09 ± 0.05

	Class II
	Ala
	1.02 ± 0.05

	
	Ser
	1.03 ± 0.08

	
	Asn
	1.00 ± 0.05

	
	Gln
	1.02 ± 0.05

	
	Thr
	1.07 ± 0.08

	Class III 
	Arg
	0.84 ± 0.13

	
	Asp
	0.79 ± 0.11

	
	Glu
	0.81 ± 0.11

	
	Gly
	0.75 ± 0.08

	
	Lys
	0.71 ± 0.07

	
	Pro
	0.72 ± 0.08





 Additional File 1: Note 1. The sequence information 
Mito-GRIT sensor amino acid sequence:
Mito-TrpR(1-64)-cpSFYFP-L2-TrpR(67-108)
MSVLTPLLLRGLTGSARRLPVPRAKIHSLGSVLTPLLLRGLTGSARRLPVPRAKIHSLGGMAQQSPYSAAMAEQRHQEWLRFVDLLKNAYQNDLHLPLLNLMLTPDEREALGTRVRIVEELLRGFNSDNVYIMADKQKNGIKANFKIRHNVEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSFQSMLSKDPNEKRDHMVLLEFVTAAGITLGMDELYNVDGGSGGTGSKGEELFTGVVPILVELDGDVNGHKFSVRGEGEGDATNGKLTLKLICTTGKLPVPWTTLVTTLGYGLKCFARYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGTYKTRAEVKFEGDTLVNRIELKGIGFKEDGNILGHKLEYNQAMSQEELKNELGAGIATITRGSNSLKAAPVELRQWLEEVLLKSD


Mito-GRITOL sensor amino acid sequence:
Mito-TrpR(1-64)-cpSFYFP-L2-TrpR(67-108)-R54G
MSVLTPLLLRGLTGSARRLPVPRAKIHSLGSVLTPLLLRGLTGSARRLPVPRAKIHSLGGMAQQSPYSAAMAEQRHQEWLRFVDLLKNAYQNDLHLPLLNLMLTPDEREALGTGVRIVEELLRGFNSDNVYIMADKQKNGIKANFKIRHNVEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSFQSMLSKDPNEKRDHMVLLEFVTAAGITLGMDELYNVDGGSGGTGSKGEELFTGVVPILVELDGDVNGHKFSVRGEGEGDATNGKLTLKLICTTGKLPVPWTTLVTTLGYGLKCFARYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGTYKTRAEVKFEGDTLVNRIELKGIGFKEDGNILGHKLEYNQAMSQEELKNELGAGIATITRGSNSLKAAPVELRQWLEEVLLKSD




Point-by-point response
Reviewer #1
R1.1 Overall, I am generally satisfied with the revisions made by the author. However, one remaining issue is that I disagree with the rationale used to claim that the GRIT sensor exhibits reduced photobleaching. Photobleaching is the loss of fluorescence intensity during illumination. To the best of my knowledge, the authors have not demonstrated that GRIT has reduced photobleaching relative to FLIPW. I understand that the excitation ratio appears to be independent of photobleaching for GRIT, and that the FRET ratio is dependent on photobleaching for FRET biosensors such as FLIPW. But this is not the same as exhibiting reduced photobleaching. 
Once the authors have revised the description (that is, changed "photobleaching" to something like, "excitation ratio that is independent of photobleaching"), or experimentally compared the photobleaching of GRIT and FLIPW, the manuscript should be acceptable for publication

Thank you for your feedback. We agree with your comment regarding photobleaching, which is more precise. In response, we have revised the manuscript by replacing "reduced photobleaching" with "an excitation ratio that is independent of photobleaching." 

The new chapter is:
In contrast, our recently developed green ratiometric indicator for tryptophan, GRIT, represents a significant advancement in the field of metabolic measurement. GRIT surpasses existing FRET-based tryptophan indicators (FLIPW-CTYT), offering a substantially larger dynamic range (9.55 versus 0.3), a smaller molecular size (39.7 kDa versus 80.1 kDa), and an excitation ratio that is independent of photobleaching. These improvements make GRIT a highly effective tool for the quantitative measurement of tryptophan.



R1.2 In Figure 5B, it should be HeLa, not Hela.

Thank you for pointing out the typographical error in Fig. 5B. We have corrected "Hela" to "HeLa" in the revised figure. We appreciate your attention to the detail.





Reviewer #2
[bookmark: _Hlk179616900][bookmark: _Hlk179616792]R2.1 Rather than using fits to a sigmoidal function in Figures 1 and 2, which are purely empirical, the Authors should consider deriving a fit equation based on the model presented in their "Principle and Equations" section. This way, a good fit would demonstrate consistency with the model and also provide a binding constant. See Roger Tsien's paper for a derivation (DOI: 10.1016/S0021-9258(19)83641-4).

We thank the referee for the thoughtful advice. After thoroughly reviewing Tsien’s paper, we confirm that the Roger Tsien paper you mentioned [1], published in 1985, derived an equation to calculate calcium ion concentration from the indicator's Kd and the (Sf2/Sb2) coefficient (equation a). However, the methods for calculating Kd and the (Sf2/Sb2) coefficient are not explicitly described in the paper.
                        (a)
In a subsequent Nature paper [2], Tsien and his colleagues introduced a simplified version of this equation (Equation b), which matches the Equation 1 (Lines 387) we presented in the methods section.
                        (b)

Using this equation, we fitted the titration curves in Fig. 1D and Fig. 2D. The binding constants were determined to be ~0.33 μM and ~5.84 μM, respectively. 

Furthermore, we have revised the statement of the fitting model in the figure legends for clarity:
Legend 1 for Fig. 1D, line 561:
[bookmark: _Hlk179619581]The curve is fitted using the Equation 1 provided in the methods section, with the binding constant being ~0.33 μM.

Legend 2 Fig. 2D, line 578:
The curve is fitted using the Equation 1 provided in the methods section, with the binding constant being ~5.84 μM.
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