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Abstract: Bright-field imaging can provide cellular and histological morphological information, while fluor-
escence imaging can provide expression information of key proteins. Dual-mode correlation imaging that
combines both techniques is used for examining tissue samples in medical and scientific research. However,
in clinical, correlation imaging often relies on adjacent tissue sections for observation. This can result in in-
consistencies at both the tissue structure and the cellular level, which is problematic when the sample volume

is limited, the number of cells on the slices is sparse, or precise point-to-point morphological information is
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required. In this study, we present a sample preparation method that enables both Hematoxylin and Eosin
(H&E) staining and immunofluorescence staining on a single tissue section, enabling dual-mode imaging.
We focused on optimizing the decolorizing process and the immunofluorescence restaining protocol, compar-
ing three decolorization methods (hydrochloric acid ethanol, acetic acid-oxalic acid, and potassium perman-
ganate-oxalic acid) and three antigen retrieval methods (EDTA, Tris-EDTA, and citric acid). By analyzing
the signal-to-noise ratios (SNR) of images obtained under different conditions, we found that the combina-
tion of acetic acid-oxalic acid decolorization with EDTA antigen retrieval produced the best quality immuno-
fluorescence images. Additionally, we successfully fused brightfield and fluorescence images, providing

more comprehensive tissue morphology and immunological information on a single section.
Key words: dual-mode correlation imaging; immunofluorescence imaging; decolorization; antigen retrieval;

correlation imaging analysis
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Fig. 1 The single slice bimodal images of the decolorization of hydrochloric acid ethanol after HE staining of paraffin slices

of mouse renal tissue. (a), (¢) and (i) are HE staining images. (b)~(d) are the same field of view immunofluorescence

images of EDTA antigen retrieval after de-colorizing in Fig.(a). (f)~(h) are the immunofluorescence images of the same

field of view of Tris-EDTA antigen retrieval after the decolorization of Fig.(b). (j)~(1) are the same field of view im-

munofluorescence images of citric acid antigen retrieval after de-colorizing in Fig.(i). (m) is the statistical analysis of

the signal-to-noise ratio of immunofluorescence images under different antigen retrieval conditions after hydrochloric

acid ethanol decolorization. Scale: 50 um
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Fig. 2 The single-slice bimodal images of glacial acetic acid and oxalic acid decolorization after HE staining of paraffin slices

of mouse renal tissue. (a), (e) and (i) are HE staining images, and (b)~(d) are the same field of view immunofluores-
cence images of EDTA antigen retrieval after de-colorizing in Fig.(a). (f)~(h) are the immunofluorescence images of
the same field of view of Tris-EDTA antigen retrieval after the decolorization of Fig.(b). (j)~(1) are the same field of
view immunofluorescence images of citric acid antigen retrieval after de-colorizing in Fig.(i). (m) is the statistical ana-
lysis of the signal-to-noise ratio of immunofluorescence images under different antigen retrieval conditions after gla-

cial acetic acid-oxalic acid decolorization. Scale: 50 pm
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Fig. 3 The single-slice bimodal images of potassium permanganate-oxalic acid decolorization after HE staining of paraffin

slices of mouse renal tissue. (a), (e), (i) are HE staining. (b)~(d) are the same field of view immunofluorescence im-

ages of EDTA antigen retrieval after de-colorizing in Fig.(a). (f)~(h) are the immunofluorescence images of the same

field of view of Tris-EDTA antigen retrieval after de-colorizing in Fig.(b). (j)~(1) are the same field of view immuno-

fluorescence images of citric acid antigen retrieval after de-colorizing in Fig.(i). (m) is the statistical analysis of the sig-

nal-to-noise ratio of immunofluorescence images under different antigen repair conditions after potassium permangan-

ate-oxalic acid decolorization. Scale: 50 pm
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Fig.4 The single-slice bimodal images of the mouse renal tissue de-colorized with glacial acetic acid and oxalic acid and re-

paired with EDTA, after HE staining. (a) is HE staining image obtained under a 60 x microscope. (b) is an immuno-

fluorescence image of the renal collecting duct labeled with AQP-2 and DAPI in the same field of view. (c) is the fu-

sion image of HE and immunofluorescence
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