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Data S1. HYlight/HYlight Null aminoacid and codon-optimized DNA sequence for its usage
in HepG2, HLE, and Huh6 cell lines. Related to figure 1.
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HYlight Null Mutation (T152E)

Amino Acid Sequence:
MGSKDVLGLTLLEKTLKERLNLKDAIIVSGDSDQSPWVKKEMGRAAVACMKKRFSGKNI
VAVTGGTTIEAVAEMMTPDSKNRELLFVPARGGLGEPP

KEDVKNQANTIC
AHMAEKASGTYRLLFVPGQLSQGAYSSIIEEPSVKEVLNTIKSASMLVHGIGEAKTMAQ
RRNTPLEDLKKIDDNDAVTEAFGYYFNADGEVVHKVHSVGMQLDDIDAIPDIIAVAGGSS
KAEAIEAYFKKPRNTVLVTDEGAAKKLLRDESG*

DNA Sequence:
GAATTCGGATCCATGGGCAGCAAAGACGTGCTGGGGCTGACCCTGCTGGAAAAAACCCTGA
AAGAACGCCTGAATCTGAAAGACGCCATTATCGTTAGCGGCGATAGCGACCAAAGCCCATG
GGTCAAAAAAGAAATGGGCCGCGCTGCTGTTGCTTGTATGAAGAAACGCTTTAGCGGCAAG
AATATCGTGGCCGTTACTGGGGGGACTACCATTGAAGCCGTGGCCGAGATGATGACCCCAG
ATAGCAAAAATCGCGAACTGCTGTTTGTGCCAGCTCGCGGCGGTCTGGGGGAACCTCCT

AAGGAGGATGTGAAGAATCAAGCTAATACCATTTGTGCACATATGGCCGAGAAAGCCAG
CGGTACCTATCGCCTGCTGTTTGTCCCTGGTCAGCTGAGCCAAGGTGCATACAGCAGCATT
ATCGAAGAACCTAGCGTCAAAGAAGTCCTGAATACCATCAAAAGCGCTAGCATGCTGGTCCA
TGGGATTGGGGAAGCAAAAACTATGGCTCAGCGCCGCAATACCCCACTGGAAGACCTGAAA
AAGATCGATGATAATGATGCCGTGACCGAAGCCTTTGGCTACTATTTTAATGCTGATGGTGA
GGTGGTGCATAAAGTGCATAGCGTGGGTATGCAACTGGATGATATTGATGCCATCCCTGATA
TTATTGCAGTCGCAGGTGGGAGCAGCAAGGCAGAGGCAATTGAGGCATATTTTAAGAAACC
ACGCAATACTGTTCTGGTCACTGATGAGGGTGCTGCCAAAAAGCTGCTGCGCGATGAAAGC
GGCTAAAAGCTTCTCGAG
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Figure S1. HYlight response varies across human liver cell lines. Related to Figure 1. A.
Averaged fluorescence ratio upon compound addition in HepG2, HLE and Huh6 cells. Data are
shown as mean £ SD. B. Averaged min-max normalized ratio change of HYlight in HLE and Huh6
cells after 1 h of glucose starvation and following the addition of glucose, oligomycin, and 2-deoxy-
D-glucose (2-DG). Data are the mean + SEM. Averaged min-max normalized fluorescence ratio upon
compound addition. Data are shown as mean + SD. n=3 with approximately 50 cells per replicate.
C. No change of the ratio of HYlight Null in Hep G2 cells after 1 h of glucose starvation and following
the addition of glucose, oligomycin, and 2-DG. Data are mean + SEM. n=3 Approximately 50 cells
per replicate. D. Size exclusion chromatography (SEC) on Superdex 200 10/300 of HYlight which
elutes as a single peak indicating a monomeric state. E. No change in fluorescence ratio as a function
of oligomycin and 2-DG concentration using purified recombinantly expressed HYlight. Data are
shown as mean + SD. n=3. ns: No significant; *<0.05; **<0.005; ***<0.0005; ****<0.00005. Ordinary
One-Way ANOVA Sidak’s Multiple Comparisons Test. Related to figure 1.
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Figure S2. HYlight does not affect fructose 1,6-bisphosphate (FBP) levels in liver cells, and its
response is exclusively linked to glycolysis. Related to Figure 2. A. ECAR and OCR differences
at averaged glucose addition. ECAR is expressed in milli-pH units per minute and normalized to cell
number. OCR is expressed in picomoles of oxygen per minute and normalized to cell number. Mean
+ SD. n=3 B. Comparison of media glucose content after 48 h between gluconeogenic media (GNG)
and normal media (DMEM GlutaMAX™) in HepG2 cells. Data are shown as mean * SD. n=3 C.
Averaged change in the fluorescence ratio of HYlight in HepG2 liver cancer cells after glucose addition.
Comparison between gluconeogenic media (GNG) and normal media (DMEM GlutaMAX™) in the
presence or absence of either 20 uM FBP1 inhibitor or 20 yM PFK inhibitor. Mean + SD. n=3, with
minimum 50 cells per replicate. ns: Not significant; *<0.05; **<0.005; ***<0.0005; ****<0.00005.
Ordinary One-Way ANOVA Sidak’s Multiple Comparisons Test. Related to figure 2.
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Figure S3. Dihydroxyacetone phosphate binds HYlight. Related to Figure 4. A. Change of the
fluorescence ratio in HYlight and HYlight Null relative to 0 yM as a function of glucose 6-phosphate,
fructose 6-phosphate, and glyceraldehyde 3-phosphate concentrations. B. Change of the
fluorescence ratio in HYlight and HYlight Null relative to 0 uM as a function of ATP concentrations.
SEC: Size Exclusion Chromatography Buffer: 50 mM Tris pH 7.5; 125 mM NaCl. R=Ratio 500
nm/400 nm. AR/Ro=(Rx-Ro)/Ro. The data are shown as the mean + SD. n=3 for each concentration.

Related to figure 4.
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Figure S4. HYlight is sensitive to phosphorous compounds but not to metal binding. Related
to Figure 6. A. Change of the fluorescence ratio in HYlight Null at different pH values. B.
Fluorescence ratio change of HYlight at different phosphate concentrations C. Fluorescence ratio
change of HYlight at different phosphate concentrations in the presence of 100 uM of fructose 1,6-
bisphosphate (FBP). D. Relative change of the fluorescence ratio in HYlight as a function of
different FBP concentrations in the presence of 150 mM NaCl, 150 mM KCL, and/or 0.1 mM EDTA.
E. Excitation spectra of HYlight in the presence of 150 mM NaCl, 150 mM KCL, and/or 0.1 mM
EDTA and 100 uM FBP. Data are shown as mean £ SD. n=3 for each experiment. Related to figure

6.
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Figure S5. Saponin permeabilizes the cellular membrane allowing the entry of fructose 1,6-
bisphosphate (FBP) in HepG2 cells. Related to Figure 7. A. Change of the fluorescence ratio of
HYlight in HepG2 liver cancer cells after 1 h of glucose starvation and sequential addition of 50 uM
Saponin and various concentrations of FBP. B. Maximum fluorescence ratio of HYlight and HYlight
Null in HepG2 liver cancer cells after 1 hour of glucose starvation and addition of 50 uM saponin
and various concentrations of FBP. R-Ro=Ratio 488/405 nm - Minimum Ratio 488/405 nm. n=1,
with at least 50 cells per condition. Related to figure 7.



Table S1. Fructose 1,6-bisphosphate concentrations in cells. Related to figure 7.

FBP (uM) Treatment Cell Type Organism Method Source

1520 (Absolute) | - Kidney (iBMK) M. musculus Mass Spectrometry |’

31 - Human Erythrocyte H. sapiens - 2

1 (Freeinliver) | - Liver R. rattus - 3

50 (Maximum) - Liver - - 4

50 - Liver R. rattus - 5

8 (Enzyme site) | - Liver R. rattus Enzymatic Assay 6

100450 5 mM Glucose Liver R. norvegicus Enzymatic Assay 7

2500047600 5 mM Glucose Liver Hepatoma (AS-30D) R. norvegicus Enzymatic Assay 7

2342 No treatment Liver Hepatoma (HepG2) H. sapiens Mass Spectrometry | Current Article
3613 10 mM Glucose Liver Hepatoma (HepG2) H. sapiens Mass Spectrometry | Current Article
43+3 2.5 uM Oligomycin Liver Hepatoma (HepG2) H. sapiens Mass Spectrometry | Current Article
1141 50 mM 2-DG Liver Hepatoma (HepG2) H. sapiens Mass Spectrometry | Current Article
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