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Supplementary Figure 1 

 

Supplementary Figure 1. Transparency of neonatal whole-brain (P11) treated with each optical 

clearing method along with time. Grid size, 1.45 mm × 1.45 mm. The transparency achieved with 

RTF is better than ClearT2, even with longer incubation. 



Supplementary Figure 2 

 

Supplementary Figure 2. Transparency of neonatal 800-μm-thick brain slices (P0) treated with RTF 

and ClearT2. Grid size, 1.45 mm × 1.45 mm. The transparency achieved with ClearT2 is close to the 

original paper, and RTF shows better transparency on newborn mouse brain slices than ClearT2. 



Supplementary Figure 3 

 

Supplementary Figure 3. Comparison with other detergent- and solvent-free clearing methods. (a) 

Clearing procedures of different clearing methods. RTF requires less incubation time. (b) 

Transparency of 1-mm-thick adult brain slices treated with each optical clearing method. Grid size, 

1.45 mm × 1.45 mm. (c) Transmittance curves of cleared brain slices (1-mm-thick). For 1-mm-thick 

brain slices, RTF can achieve similar transparency with SeeDB, but lower transparency than 

ScaleSQ(0) and FRUIT. (d) Normalized linear expansion of adult brain slices (1-mm-thick) after 

optical clearing. ScaleSQ(0) and FRUIT induce obviously expansion of brain slices, while RTF and 

SeeDB cause minimal size changes. 



Supplementary Figure 4 

 

Supplementary Figure 4. YFP is preserved well after clearing with RTF. The mouse brain blocks 

(Thy1-YFP-H) containing part of hippocampus were imaged with 10× objective in confocal 

microscopy before and after clearing with RTF. The images are maximum intensity projection of 15 

images (z step, 6 μm). With fine preservation of YFP fluorescent signal, RTF allows imaging deeper in 

brain tissues. Scale bar, 500 μm. 

 



 

Supplementary Figure 5 

 

Supplementary Figure 5. Fine structures are preserved after clearing with RTF. (a) Maximum 

intensity projection of image stacks (thickness, 5 μm) in the region of mouse cortex (Thy1-YFP-H). 

Scale bar, 30 μm. (b) Image of axons. The buttons (indicated with red triangles) are clearly visible. 

Scale bar, 10 μm. (c) Image of dendrites. The spine (indicated with yellow triangles) on the dendrite 

can be visualized clearly after RTF clearing. Scale bar, 10 μm. 



 

Supplementary Table 1. Clearing procedures of RTF 

 
Whole embryos or heads 

Intact brains 

(E16-P12) 

Sections 

(800-1500 μm) 

RTF-R1 

(30%TEA/40%F/30%W) 
2-3hr 2-3hr 30-50min 

RTF-R2 

(60%TEA/25%F/15%W) 
2-3hr 2-3hr 1-1.5hr 

RTF-R3 

(70%TEA/15%F/15%W) 

5-14hr;E11-E15, 

respectively 

O/N-1day;E16-P12, 

respectively 
1-1.5hr 

RTF clearing procedure includes graded concentration of solutions composed of triethanolamine and formamide. The 

incubation time in each solution varies with tissue type and thickness of samples. Time in final buffer can be determined 

by visual inspection for desired transparency. O/N, overnight. The brain slices of less than 800 μm can be incubated in 

only RTF-R2 just for 1-2hr. The size change of samples depends on incubation time, which can be adjusted for size 

maintainence according to practical needs. 

 



 

Supplementary Table 2. Characteristics of RTF agents 

Agents Refractive Index pH 

RTF-R1 1.43 9.5 

RTF-R2 1.45 10 

RTF-R3 1.46 10 

The refractive indices of RTF solutions increase with the 

concentration of triethanolamine. The agents are basic, with 

pH values of 9.5 or larger. The higher refractive index and 

alkalinity should be benefit for tissue transparency and 

fluorescence preservation. 


