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Methods for processing renal tissue samples for Single-Slice

Dual-Mode optical correlation imaging
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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-modal correlation imaging based
on both techniques is currently a common method for examining tissue samples in medical and scientific re-
search. In clinical examination, however, correlation imaging between adjacent tissue slices is often used for

observation. In such cases, both the tissue structure and the cellular level may be altered more or less, which
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is unfavorable when the sample volume is insufficient, the number of cells on the slices is limited, or precise
point-to-point morphological information is required. Therefore, the development of single-slice dual-modal
optical correlation imaging techniques which provides both tissue morphology and the distribution and ex-
pression of multiple target proteins on a single slice, can help to more accurately describe tumors and their
microenvironment. This technique is particularly important in renal pathological testing where sample size is
small. Renal pathology requires the use of bright-field imaging to obtain pathomorphological information of
tissues and cells after hematoxylin-eosin staining, while the use of fluorescence imaging to obtain the distri-
bution and expression of multiple target proteins is a mandatory molecular test for renal pathology screening.
This paper focuses on the tissue sample processing methods that allow the coexistence of hematoxylin-eosin
staining and immunofluorescence staining on the same renal slice. Improvements and comparative evalu-
ations of the staining, de-colorizing and re-staining processes, as well as innovative fusion techniques for
single-slice dual-modal imaging.

Key words: dual-modal correlation imaging; immunofluorescence imaging; decolorization; antigen retrieval;

correlation imaging analysis
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Fig. 1 The single slice bimodal images of the decoloriza-
tion of hydrochloric acid ethanol after HE staining
of paraftin slices of mouse renal tissue. a, e and i are
HE staining images. b—d are the same visual field
immunofluorescence images of EDTA antigen re-
trieval after de-colorizing in Fig. a. f~h are the im-
munofluorescence images of the same field of view
of Tris-EDTA antigen retrieval after the decoloriza-
tion of Fig. b. j—1 are the same visual field immuno-
fluorescence 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 immunofluores-
cence images under different antigen retrieval con-
ditions after hydrochloric acid ethanol decoloriza-

tion. Scale: 50 um.
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Fig.2 The single-slice bimodal images of glacial acetic
acid-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 visual
field immunofluorescence images of EDTA antigen
retrieval after de-colorizing in Fig.a. f~h are the im-
munofluorescence images of the same field of view
of Tris-EDTA antigen retrieval after the decoloriza-
tion of Fig. b. j—1 are the same visual field immuno-
fluorescence 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 immunofluores-
cence images under different antigen retrieval con-
ditions after glacial acetic acid-oxalic acid decolor-

ization. Scale: 50 pm.
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Fig. 3 The single-slice bimodal images of potassium per-
manganate-oxalic acid decolorization after HE
staining of paraffin slices of mouse renal tissue. a, e,
i are HE staining. b—d are the same visual field im-
munofluorescence images of EDTA antigen retriev-
al after de-colorizing in Fig.a. f~h are the immuno-
fluorescence images of the same visual field of Tris-
EDTA antigen retrieval after de-colorizing in Fig.b.
j—1 are the same visual field immunofluorescence
images of citric acid antigen retrieval after de-color-
izing in Fig.i. m is the statistical analysis of the sig-
nal-to-noise ratio of immunofluorescence images
under different antigen repair conditions after po-
tassium permanganate-oxalic acid decolorization.

Scale: 50 um.
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Fig. 4 After HE staining, the mouse renal tissue was de-

colorized with glacial acetic acid and oxalic acid

and repaired with EDTA to obtain a single-slice

bimodal image. a is HE staining obtained under a 60 x

microscope. b is an immunofluorescence image of

the renal collecting duct labeled with AQP-2 and

DAPI in the same field of view. c is the fusion im-

age of HE and immunofluorescence.
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