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Remarkable progress in Single molecule localization microscopy (SMLM) has been made in the
past decade. Here | would like to present interferometric and cryogenic imaging which exhibit
excellent localization precision performances compared to conventional SMLMs. We introduced
interferometric SMLMs named ROSE and ROSE-Z. A fluorescence molecule is located by the
intensities of multiple excitation patterns of an interference fringe, providing improvement in the
localization precision compared to the conventional centroid fitting method at the same photon
budget. We demonstrate this technique by resolving a nanostructure down to 5 nm. We also
built an ultra-stable super-resolution cryo-FM that exhibits excellent thermal and mechanically
stability. We have demonstrated the super-resolution imaging capability of this system. The
results suggest that our system is particularly suitable for SMLM and cryogenic super-resolution
correlative light and electron microscopy. Based on the cryo-fluorescence imaging technique we
developed, we build a cryogenic correlated light, ion and electron microscopy (cryo-CLIEM) that
is capable of preparing cryo-lamellae under the guidance of three-dimensional confocal imaging.
Moreover, we demonstrate a workflow to preselect and preserve nanoscale target regions inside
the finished cryo-lamellae. By successfully preparing cryo-lamellae that contain a single centriole
or contact sites between subcellular organelles, we show that this approach is generally
applicable, and shall help in innovating more applications of cryo-ET.

References:

[1] Li W4, Lu J#, Xiao K#, Zhou M#, Li Y, Zhang X, Li Z, Gu L, Xu X, Guo Q*, Xu T*, Ji W*, Integrated
multimodality microscope for accurate and efficient target-guided cryo-lamellae preparation.
Nat. Methods. 20, 268-275 (2023).

[2] Gu L#, Li Y#, Zhang S#, Zhou M, Xue Y, Li W, Xu T*, Ji W*. Molecular-scale axial localization by
repetitive optical selective exposure. Nat. Methods. 18, 369-373(2021).

[3] Gu L#, Li Y#, Zhang S#, Xue Y, Li W, Li D, Xu T*, JiW*. Molecular resolution imaging by repetitive
optical selective exposure. Nat. Methods. 16, 1114-1118(2019).


mailto:jiwei@ibp.ac.cn

