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Figure 1 SERS imaging of glycan on the cell surface. (a) Labeled
SERS imaging of protein-specific glycans [3]. (b) Label-free SERS
imaging of glycans [6] (color online).
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Figure 2 The formation of (a) AuNR chiral side-by-side dimers [9]
and (b) Janus core-shell nanogapped gold nanoparticles [11] for SERS
imaging of miRNA-21 (color online).
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Figure 3 SERS imaging of pH in cells [13] (color online).
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Figure 4 SERS imaging of protein on the cell surface. (a) Pore-
forming protein-induced SERS strategy for dynamic monitoring of cell
membrane repair [17]; (b) mechanical trap SERS for three-dimensional
surface molecular imaging of single live cells [19] (color online).
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Figure 5 SERS imaging of tissue. (a) Folate-targeted SERS nanop-
robe ratiometry for imaging of microscopic ovarian cancer [23]; (b)
gap-enhanced Raman tags (GERTS) for imaging of cancer imaging and
therapy [24] (color online).
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Figure 6 SERS imaging of bacteria. A multifunctional SERS sticky
note for real-time quorum sensing tracing and inactivation of bacterial
biofilms [32] (color online).
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Progress in surface-enhanced Raman scattering (SERS) imaging of
cellular functional molecules and related applications
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Abstract:  Surface-enhanced Raman spectroscopy (SERS) has the characteristics of high sensitivity and high
throughput. As a non-destructive biological imaging technology, SERS imaging has been widely used in biological
analysis and imaging, such as quantification, structural analysis and functional tracking of glycan on cell surface,
microRNA and protein in cells, analysis of cellular pH, describing the edges of tumor tissues to guide surgical resection,
and quick detection of bacteria and bacteria communications. SERS imaging can avoid the strong molecular self-
fluorescence in living systems and the photobleaching phenomenon in fluorescence imaging, and achieve highly
sensitive and highly throughput bioimaging with fingerprint spectra of different Raman beacons. Combined with other
imaging technologies (such as magnetic resonance imaging and photoacoustic imaging), SERS imaging is expected to
be applied in the research of more complex living systems. This article reviews the recent research progress in surface
enhanced Raman imaging of cellular functional molecules and its applications.
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