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Bond-Selective Imaging Harnessing Molecular Vibrations
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Next-generation Optical Microscopy:
Functional Bond-selective Imaging

» Weak signal

* Low sensitivity (~mM)

« High cellular fingerprint
background

* Low spatial resolution (IR)

U
« Going Nonlinear
v Stimulated Raman Scattering Microscopy
v' Bond-Selective Fluorescence-Detected IR-Excited
(BonFIRE) Spectro-Microscopy
» Using Chemical Tags
v' C-D; C=N; C=C vibrational tags
v C=N & C=C bearing fluorescent dyes



From Spontaneous Raman Scattering
to Stimulated Raman Scattering
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Stimulated Raman Scattering (SRS) microscopy
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Stimulated Raman Scattering (SRS) microscopy
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Interrogating Cellular Metabolism in Live Cells and
Tissues
Chemical composition; synthesis, conversion, transportation, degradation

Raman-guided subcellular pharmaco-metabolomics for
metastatic melanoma cells
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Raman-guided Subcellular Pharmaco-Metabolomics for

Metastatic Melanoma Cells
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Raman-guided Subcellular Pharmaco-Metabolomics for
Metastatic Melanoma Cells
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Raman Analysis For Metastatic Melanoma Cells
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Raman Analysis Reveals Relative Higher Lipid Signals in the
Melanocytic Phenotype
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SRS Imaging on Live Metastatic Melanoma Cells
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Correlation Between Raman and Gene Expression Analysis
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Raman-guided Subcellular Pharmaco-Metabolomics
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Raman-guided Subcellular Pharmaco-Metabolomics for
Metastatic Melanoma

Fatty acid analysis
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Raman-guided Subcellular Pharmaco-Metabolomics for
Metastatic Melanoma
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Raman-guided Subcellular Pharmaco-Metabolomics for
Metastatic Melanoma

® 900 120%r 1 uM CAY

@ — CAY -

2 CT £ 90%}

S 600} B

(o] -

o = 60%}

g 300F 'g

e B 30%

g- _— e o M T W A m OO/ L 1 L L

8 0 24 28 72 o1 2 3
Time/hour Days

; UL peak ratio

\(U_’ wes P <0.0001

e :

2 10}

2

£

4

o 05F

g .

g 0[-»--'_‘ ——3days g 0= CT 12 hours1 day 3 days

(ZD 2800 2900 3000

Wavenumber (cm™)

J. Du, Y. Su etal... J. Heath* & L. Wei*, Nat. Commun. 4830 (2020)



before

after

Raman-guided Subcellular Pharmaco-Metabolomics for
Lipid channel: Metastatic Melanoma
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Raman-guided Subcellular Pharmaco-Metabolomics for
Metastatic Melanoma
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Raman-guided Subcellular Pharmaco-Metabolomics for
Metastatic Melanoma 8 Sunt
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Raman-guided Subcellular Pharmaco-Metabolomics for
Metastatic Melanoma
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Bond-Selective Imaging Harnessing Molecular Vibrations
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From Raman to IR to fluorescence detection:

Bond-Selective Fluorescence Imaging with Single-Molecule
Sensitivity

Bond-Selective Fluorescence-
Detected IR-Excited (BonFIRE)
Spectro-Microscopy

H. Wangt, D. Leet, ... & L. Wei*, Nat. Photonics (2023)



Single-molecule BonFIRE Spectroscopy and Imaging
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BonFIRE Bio-Imaging
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BonFIRE Bio-Imaging
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