OmniStain PROTOCOL i”Um S

**perform all steps at 20-25°C (room temperature) unless otherwise specified.

TISSUE PRETREATMENT

1. Dehydrate the fixed tissue in 50% v/v Methanol/H,0 x 2, then 100% Methanol x 3, 30min each.

2. Delipidate the tissue in 2:1 v/v mixture of CH,Cl,/Methanol (delipidation mix) overnight in a glass or
polypropylene (PP) container. Mix and add the solutions in a fume hood.

3. Wash the tissue in 100% Methanol x 3, 50% Methanol/H,0 x 2, and PBSN x 2, 30min each.

4. Pre-incubate the tissue in 1x OmniStain buffer A at 37°C overnight. Prepare the 1x OmniStain buffer A

by mixing 2x OmniStain buffer A with equal volumes of PBSN.

OMNISTAINING

> the values were illustrated for 1cm? tissues or whole adult mouse brains and can be scaled accordingly.

5. Remove and discard the spent 1x OmniStain buffer A in pre-incubation.

6. Place the tissue in a tightly fitting container.
« For 1cm? tissues / whole mouse brain, use a 5ml Eppendorf tube or a 15ml Falcon tube.

7.Add 2x OmniStain buffer A to half-cover the tissue.
« For 1cm? tissues / whole mouse brain, use 250! 2x OmniStain buffer A.

8. Add primary antibodies or lectins. For 1cm? tissues / whole mouse brain, start with 10ug each.
« You can add as many species-compatible primary antibodies as you wish for multiplexed 3D IHC.
* You can reduce the amount of primary antibodies used if the staining penetration is satisfactory.

9. Add equal pg amount of fluorescent secondary antibody Fab fragments or nanobodies.
« Fab fragments or nanobodies must be used instead of whole IgG secondary antibodies.

10. (Optional) In a separate tube, premix desired amount of nuclear stain stock solution (regardless
of concentration) with equal volumes of 1x OmniStain buffer C. Then add the mixture to the staining
solution.
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. Top up with PBSN to a final 1x OmniStain buffer A concentration. The volume required
= (volume of 2x OmniStain buffer A in step 7) - (total volume of solutions added through steps 8-10).

12. Top up with 1x OmniStain buffer A to fully cover the tissue.
* Use a minimal volume of 1x OmniStain buffer A to just cover the tissue.

13. Incubate at 20-25°C for 3-7 days (for 1-2cm? tissues) with gentle shaking in the dark.

WASHING AND TISSUE CLEARING

14. Wash the tissue in 3-times the tissue volume of 1x OmniSain buffer B at 20-25°C for 6 hours.
Shake the tube horizontally to ensure adequate washing.
« For 1cm? tissues / whole mouse brain, use 3ml 1x OmniStain buffer B.

15. Wash the tissue thoroughly with PBSN x 3 for 2 hours each at room temperature. Shake the tube
horizontally to ensure adequate washing.

16. Dehydrate the tissue as in Step 1. Then incubate and clear the tissue in solvent-based RI

matching solution. This can be 1:2 v/iv mixture of benzyl alcohol / benzyl benzoate (BABB), dibenzyl

ether (DBE), or ethyl cinnamate (ECi). Clear the tissue by incubating for 2 x 3 hours each at

room temperature.

Have questions? Contact us at sales@illumos.co or visit www.illumos.co
T
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SUMMARY
Formaldehyde-fixed tissue

Delipidation
(1 day)

OmniStaining
(4 days)

Solvent-based
tissue clearing
(1 day)

MATERIALS PROVIDED
* 2x OmniStain buffer A
* 1x OmniStain buffer B
* 1x OmniStain buffer C

MATERIALS NOT PROVIDED
BUT REQUIRED
« 37°C incubator
« Shaker
« Fume hood
« Glass or polypropylene containers / tubes
(e.g., microcentrifuge tubes, conical tubes)
+2.5 pL to 1000 pL adjustable micropipettes
with disposable tips
« Deionized water
« PBSN: 1x PBS + 0.5% w/v sodium azide
* Methanol
« Dichloromethane
« Solvent-based clearing solution, either
- 1:2 vlv mixture of benzyl alcohol / benzyl
benzoate (BABB),
- dibenzyl ether (DBE) or
- ethyl cinnamate (ECi).
« Primary antibodies
« Fluorescent secondary antibody Fab
fragments or nanobodies
* Nuclear stains

INTRODUCTION
+ OmniStain (also known as INSIHGT) is a
i 3D immu method.

« Increases antibody penetration depth and uniformity
by 20-30x, perfect for high-quality tissue clearing.

« The staining only takes 4 days for whole adult
mouse brains, or equivalently sized tissues (~1cm?*
sized), without specialized equipment.

« Works with simple formaldehyde-, glutaraldehyde- and
polyepoxide-fixed tissues.

« Fluorophore-conjugated primary antibodies are NOT
required. To date, >360 commercially available primary
antibodies have been proven to be compatible.

« OmniStain quenches endogenous fluorescence, so the
localization of fluorescent protein must be revealed
with their corresponding anti/nanobodies.

%3[E Read the paper:

Yau et al. Nature communications. 2024.

£ 15:10888.
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Video and resources:
www.illumos.co/a-quick-guide-to-omnistain/ [5]

OMNISTAINING
WITH CONVENTIONAL SECONDARY ANTIBODIES

(wHoLE IgGs)

**Note: the penetration homogeneity will be suboptimal

using the bivalent whole IgG secondary antibodies.

« Follow the protocol on the opposite of this leaflet till
Step 8, then skip Step 9, and proceed accordingly
from Step 10 to Step 15.

- you will obtain a tissue stained with primary antibodies.

« Pre-incubate the primary antibody-stained tissue again
in 1x OmniStain buffer A as described in Step 4. Then
follow through Step 5 to Step 7.

« Skip Step 8 and add conventional fluorescent
secondary antibodies (whole IgGs) at half the
amount as specified in Step 9.

« Process the fluorescent stained tissue through the rest
of the protocol.



