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MERFISH® 2.0 Quick Guide 
For more information, please refer to the most recent version of the MERFISH 2.0 Sample Preparation User 
Guide for Sectioned Tissue Samples (Doc 91600132), which can be found at vizgen.com/resources 

For technical assistance, please contact technical support at support@vizgen.com. 

 

Symbol Description 

 
Multiple options to proceed; depends upon experimental setup 

 
Note timing 

 
Overnight incubation or stopping point 

 
Visually inspect samples before proceeding 

 
Tip 

 
Critical step – follow instructions carefully 

 

 

Abbreviations Description 

RT Room Temperature 

min; h minutes; hours 

PBS Phosphate Buffered Saline 

 

Before you begin:   

 

Step Action Notes 

☐ 1 
Sectioning has been completed [See MERSCOPE Tissue Histology User Guides 
(Docs FFPE: 91600126, FF: 91600129) for more details] 

 

☐ 2 

Prepare Ethanol solutions per sample (see table below; scale up for more than 1 
sample) and 1X PBS, if Cell Boundary Staining is required.  

Ethanol Standard Large 

100% 15 mL 30 mL 

90% 5 mL 10 mL 

70% 5 mL 10 mL 

Use only RNase free water to prepare all solutions. 

 

☐ 3 Bring to room temperature (RT): Decrosslinking buffer (PN: 20300115).   
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1 DAY 1 – Tissue prep, staining, and anchoring pretreatment 

 
1.1 Deparaffinization and Decrosslinking (FFPE only, FF proceed to 1.2 or 1.3)   

 

Step Action Notes 

☐ 1 
Add Deparaffinization buffer (Standard: 500 µL; Large: 1000 µL) directly onto 
the center of the FFPE tissue section. Incubate the dish at 55°C (oven) for 5 min. 

 

☐ 2 Aspirate and repeat step 1.   

☐ 3 
Aspirate and add Deparaffinization buffer (Standard: 500 µL; Large: 1000 µL) 
onto the center of the tissue. Incubate the dish at RT for an additional 5 min.  

 

☐ 4 

 

Wash 3x with 100% ethanol (Standard: 5 mL; Large: 10 mL), incubate for 2 min 
each wash.  

NOTE: If Deparaffinization Buffer is under the MERSCOPE Slide V 2.0, gently lift the 
slide to ensure oil droplets from underneath are also removed. Oil droplet removal 
can also be facilitated by transferring to a new labeled petri dish. 

 

☐ 5 
IF oil droplets are observed after 3x washes, repeat 100% ethanol washes until no 
oil droplets are observed. 

 

☐ 6 Wash 1x with 90% ethanol, incubate for 2 min.   

☐ 7

 

 

Wash 1x with 70% ethanol, incubate for 2 min.  

NOTE: If tissue is prone to detachment, it is recommended to dry the slide at 
room temperature for 30 min to 1 h after the 70% ethanol wash step.  

Samples can be stored in 70% ethanol at 4°C for up to 1 day. 

 

☐ 8 If stored in 70% ethanol, aspirate 70% ethanol.  

☐ 9 Add Decrosslinking buffer (Standard: 5 mL; Large: 10 mL).    

☐ 10 

Aspirate and add Decrosslinking buffer (Standard: 5 mL; Large: 10 mL). 

Place the dish in an incubator at 90°C for 15 min. 

NOTE: Do NOT heat above 95°C. 

 

☐ 11

 

Remove the petri dish from oven and cool on bench for 5 min. 

Proceed to Cell Staining or Anchoring Pretreatment Step (if Cell Staining is not 
required).   
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1.2 Cell Boundary Staining 

 

For Protein staining, refer to the MERFISH 2.0 User Guide Section 8, Appendix I for more details. 

Before you begin: Bring Blocking Buffer C Premix (PN 20300100) to RT.  

 

Step Action Notes 

☐ 1 

Prepare Blocking Solution (scale up for more than 1 sample): 

Reagent Standard Large 

Blocking Buffer C Premix (PN 20300100) 100 µL 200 µL 

RNase inhibitor 5 µL 10 µL  

 

☐ 2 

Aspirate the Decrosslinking Buffer from Section 1.1 Deparaffinization on and 
Decrosslinking Step 10 (FFPE) or 70% Ethanol from storing FF samples and add 
1X PBS (Standard: 5 mL; Large: 10 mL) to the samples.  

Aspirate the PBS from the dish leaving just enough liquid around the tissue 
section. Do NOT touch the tissue. 

 

☐ 3

 

Add Blocking Solution (Standard: 100 L; Large: 200 L) onto the center of the 
tissue section. 

Use scissors to cut a piece of Parafilm (Standard: 2×2 cm; Large: 2.5×2.5 cm) 
and place onto the solution without introducing any air bubbles.  

Incubate the dish for 1 h at RT. 

 

☐ 4 

Prepare Primary Staining Solution (scale up for more than 1 sample): 

Reagent Standard Large 

Blocking Buffer C Premix (PN 20300100) 100 µL 200 µL 

Cell Boundary Primary Stain Mix (PN 20300010) 1 µL 2 µL 

RNase inhibitor 5 µL 10 µL  

 

☐ 5 
Remove the parafilm from the sample and carefully aspirate the blocking solution 
leaving just enough liquid around the tissue.  

 

☐ 6

 

Add Primary Staining Solution (Standard: 100 L; Large: 200 L) onto the 
center of the tissue section. 

Use scissors to cut a piece of Parafilm (Standard: 2×2 cm; Large: 2.5×2.5 cm) 
and place onto the solution without introducing any air bubbles.  

Incubate the dish for 1 h at RT. 

 

☐ 7 
Remove the parafilm and wash the samples 3x with 1X PBS (Standard: 5 mL; 
Large: 10 mL) for 5 min each wash on a rocker. 

 

☐ 8 

Prepare Secondary Staining Solution (scale up for more than 1 sample): 

Reagent Standard Large 

Blocking Buffer C Premix (PN 20300100) 100 µL 200 µL 

Cell Boundary Secondary Stain Mix (PN 20300011) 3 µL 6 µL 

RNase inhibitor 5 µL 10 µL 
 

 

☐ 9 Aspirate the 1X PBS from the dish leaving just enough liquid around the tissue.   

☐ 10

 

Add Secondary Staining Solution (Standard: 100 L; Large: 200 L).  

Use scissors to cut a piece of Parafilm (Standard: 2×2 cm; Large: 2.5×2.5 cm) 
and place onto the solution without introducing any air bubbles.  

Incubate the dish for 1 h at RT. 
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☐ 11 

Prepare Fixation Buffer:  

Reagent* Standard Large 

Nuclease-free water 7.75 mL 15.5 mL 

10X PBS 1 mL 2 mL 

32% paraformaldehyde (formaldehyde) solution 1.25 mL 2.5 mL 

*Prepare buffer fresh each time. 
 

 

☐ 12 
Remove the parafilm and wash the samples 3x with 1X PBS (Standard: 5 mL; 
Large: 10 mL) for 5 min each wash on a rocker. 

 

☐ 13

 

Aspirate the 1XPBS and in a fume hood add Fixation Buffer (Standard: 5 mL; 
Large: 10 mL) to fix the stained section and incubate for 15 min at RT. 

 

☐ 14 
Wash the samples 2x with 1X PBS (Standard: 5 mL; Large: 10 mL) for 5 min 
each wash on a rocker. 

 

☐ 15 Proceed immediately to Anchoring Pretreatment.   
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1.3 Anchoring Pretreatment   

 

Before you begin: Thaw Pre-Anchoring Activator at RT for 30 min before use. Ensure fully thawed and 
mixed, and spin down using a benchtop centrifuge before use. 

 

Step Action Notes 

☐ 1 
Aspirate Decrosslinking Buffer from Section 1.1 Deparaffinization and 
Decrosslinking Step 10 or 1X PBS from the end of Section 1.2 Cell Staining Step 
14 or 70% ethanol for FF samples that don’t need cell staining.  

 

☐ 2 
Wash 2x with Conditioning Buffer (Standard: 5 mL; Large: 10 mL), incubate 1 min 
each wash.   

 

☐ 3 

Prepare Conditioning Buffer with RNase inhibitor: 

Reagent Standard Large 

Conditioning Buffer (PN 20300116) 5 mL 10 mL 

RNase inhibitor 5 µL 10 µL 
 

 

☐ 4

 

Add Conditioning buffer (Standard: 5 mL; Large: 10 mL) supplemented with 
RNase inhibitor and incubate the dish for 15 min at RT. 

 

☐ 5 

Prepare Pre-Anchoring Reaction Buffer (scale up for more than 1 sample): 

Reagent Standard Large 

Conditioning Buffer (PN 20300116) 100 µL 200 µL 

Pre-Anchoring Activator (PN 20300113) 5 µL 10 µL 

RNase inhibitor 5 µL 10 µL 
 

 

☐ 6 
Aspirate the conditioning buffer making sure all liquid around the tissue is mostly 
removed. Do NOT touch the tissue.   

 

☐ 7 

Add Pre-Anchoring Reaction Buffer (Standard: 100 L; Large: 200 L) directly 
onto the center of the tissue.  

Use scissors to cut a piece of Parafilm (Standard: 2×2 cm; Large: 2.5×2.5 cm) 
and place onto the solution without introducing any air bubbles.   

Seal the petri dish (Standard: 60 mm; Large: 90 mm) with parafilm. 

 

☐ 8 

In a 150-mm large petri dish, place 1-2 Kimwipes in the dish with 5-10 mL of 
nuclease-free water and then place the sealed petri dish with sample into this 
large petri dish. See schematic below: 

 
 

 

☐ 9

 

Seal the large petri dish with parafilm and cover the samples to protect from light. 

Incubate the sealed dish on the bench at RT overnight (16 ~ 18 h).   

 

 

  

150 mm Petri Dish 

Kimwipes + 5-10 mL 

water 
Sealed 60 or 90 mm 

Petri Dish with sample 
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2  DAY 2 – RNA Anchoring, gel embedding, and tissue clearing 

 

2.1 RNA Anchoring   

Before you begin: Bring Sample Prep Wash Buffer (PN: 20300001) to RT. 

 Formamide Wash Buffer is hazardous. Perform related steps in a fume hood. 

 

Step Action Notes 

☐ 1 

Disassemble the humidified petri dish and carefully remove the parafilm from the 
tissue from Section 1.3 Anchoring Pretreatment Step 9. 

Wash 1x with Sample Prep Wash Buffer (Standard: 5 mL; Large: 10 mL).  

 

☐ 2

 

Add Formamide Wash Buffer (Standard: 5 mL; Large: 10 mL) and incubate the 
dish at 37°C for 15 min in an incubator in a fume hood.  

 

☐ 3

 

Aspirate the majority of Formamide Wash Buffer from the dish in a fume hood.  

Then carefully aspirate as much liquid around the tissue.  

Do NOT touch the tissue and do NOT let the tissue dry for more than 1 min.  

 

☐ 4 

Add Anchoring Buffer (PN: 20300117) (Standard: 100 L; Large: 200 L) onto 
the center of the tissue. 

Use scissors to cut a piece of Parafilm (Standard: 2×2 cm; Large: 2.5×2.5 cm) 
and place onto the solution without introducing any air bubbles.  

 

☐ 5

 

Place the dish in a humidified 37°C incubator for 2 h.   

☐ 6 
Remove the parafilm and add Formamide Wash Buffer (Standard: 5 mL; Large: 
10 mL). 

 

☐ 7 Incubate the dish at 47°C for 10 min in an incubator in a fume hood.  

☐ 8 

Aspirate Formamide Wash Buffer and wash 1x with Sample Prep Wash Buffer 
(Standard: 5 mL; Large: 10 mL), incubate for 2 min.  

Proceed immediately to Gel Embedding. 
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2.2 Gel Embedding 

Step Action Notes 

☐ 1 
Clean both sides of a Gel Coverslip by spraying with RNaseZap solution and 
wiping with a Kimwipe, followed by spraying 70% ethanol and wiping with a 
Kimwipe. 

 

☐ 2 
Add Gel Slick Solution (Standard: 100 µL; Large: 200 µL) onto the Gel 
Coverslip.  

 

☐ 3 

Allow the Gel Slick Solution to evaporate for 10 min at RT.  

Wipe gently with a Kimwipe to remove any remaining film, liquid, or deposition 
from the glass. Use immediately after preparation. 

 

☐ 4 

Prepare 10% ammonium persulfate (APS) solution: 

Reagent Standard Large 

Ammonium persulfate 100 mg 100 mg 

Nuclease-free water 1 mL 1 mL 

*Prepare 10% APS fresh each time. 
 

 

☐ 5 

Prepare Gel Embedding Solution (scale up for more than 1 sample): 

Reagent Standard Large 

Gel Embedding Premix 5 mL 10 mL 

N,N,N’,N'-tetramethylethylenediamine (TEMED) 2.5 µL 5 µL 

10% APS 25 µL 50 µL  

 

☐ 6 Transfer 1 mL of the gel embedding solution to an Eppendorf tube.   

☐ 7 
Aspirate the Sample Prep Wash Buffer and add the remaining Gel Embedding 
Solution to the sample and incubate for at least 1 min on a rocker. 

 

☐ 8 
Using a pipette, transfer the majority of the Gel Embedding Solution wash to a 
new falcon tube (waste tube) to monitor the gel formation. 

 

☐ 9 
Aspirate remaining Gel Embedding Solution from the dish and remove as much 
of the solution from around the tissue. Do NOT touch the tissue. 

 

☐ 10 
Add the retained Gel Embedding Solution (Standard: 100 µL; Large: 200 µL) 
directly onto the center of the sample. 

 

☐ 11

 

Gently place the cover slip with the gel slick side facing the tissue using a 
tweezer. Make sure not to introduce any air bubbles. If air bubbles are 
introduced, carefully lift the coverslip and re-set on the sample gently and make 
sure air bubbles are gone [See schematic for gel embedding below]. 
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☐ 12 
Gently press the cover slip and aspirate excess gel embedding solution around 
the cover slip. 

 

☐ 13

 

Incubate at RT for 1.5 h. Monitor the Gel Embedding process in the waste tube. 

Inspect the gel on the sample before proceeding. Repeat the Gel Embedding 
process if no gel forms.  

NOTE: In case of gel deformations, refer to MERFISH 2.0 User Guide Section 9 
Appendix II for more details. 

 

 

 

2.3 Clearing and Digestion 

 

Tissues typically resistant for clearing require the optional Digestion and intensive clearing steps. Refer to 
MERFISH 2.0 User Guide (section 7.6) for more details about which tissue types will need to undergo 
Digestion and if intensive clearing steps are needed. 

Before you begin: Pre-warm the Clearing Premix (PN 20300114) at 37°C for 30 min and gently mix before 
use. 

 

Step Action Notes 

☐ 1 

Prepare Clearing Solution: (scale up for more than 1 sample): 

Reagent Standard Large 

Clearing Premix (PN 20300114) 5 mL 10 mL 

Proteinase K 50 µL 100 µL 
 

 

☐ 2 Add Clearing Solution (Standard: 5 mL; Large: 10 mL) to the dish.  

☐ 3 
Place the lid on the petri dish and spray on the outside with 70% ethanol to 
sterilize.  

 

☐ 4

 

Seal the petri dish with parafilm and incubate the dish in a humidified 47°C 
incubator for 18 – 24 h.  

DO NOT incubate at 47°C for more than 24 h, otherwise RNA will begin to 
degrade. 
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3 DAY 3 – Encoding probe hybridization 

 Before you begin: Inspect the sample. IF the tissue is transparent, directly proceed to the next step. 
IF the tissue is not transparent after 24 h, refer to the MERFISH 2.0 User Guide, Section 10 Appendix III for 
more information on accelerated and multi-day clearing. 

NOTE: Samples can be stored in clearing solution at 37°C for up to 4 days.  

 

3.1 Autofluorescence Quenching (Optional)  

 

In general mouse tissues do not require quenching, while most human tissues require about 3 – 6 h of 
quenching in the MERSCOPE Photobleacher (PN: 10100003).     

Refer to MERFISH 2.0 User Guide Section 7.7 for more details.  

 

3.2 Encoding Probe Hybridization   

 

Before you begin: Pre-warm Probe Dilution Buffer at 37C for 5 min prior to use to increase the ease of 
pipetting. Spin down Probe Dilution Buffer and MERSCOPE Gene Panel V2.0 using a benchtop centrifuge 
before use. 

 

Step Action Notes 

☐ 1 
Aspirtate the Clearing Solution and wash 3x with Sample Prep Wash Buffer 
(Standard: 5 mL; Large: 10 mL) at RT for 5 min each wash.  

 

☐ 2

 

Aspirate Sample Prep Wash Buffer and add Formamide Wash Buffer  

(Standard: 5 mL; Large: 10 mL).  

In a fume hood, incubate the dish in a 37°C incubator for 30 min.  

 

☐ 3 

Prepare Encoding Probe solution (scale up for more than 1 sample):  

Reagent Standard Large 

Probe Dilution buffer (PN 20300193) 100 µL 200 µL 

MERFISH 2.0 Gene Panel 5 µL 10 µL 
 

 

☐ 4 
Gently mix by pipetting up and down 10 times. Spin down the solution at 10,000 g 
for 1 min. 

 

☐ 5 
Aspirate the Formamide wash buffer from the dish. Make sure to carefully aspirate 
around the gel to remove excess liquid without touching the gel. 

 

☐ 6 

Slowly add Encoding Probe solution (Standard: 100 µL; Large: 200 µL) onto the 
center of the gel.  

Use scissors to cut a piece of Parafilm (Standard: 2×2 cm; Large: 2.5×2.5 cm) 
and place onto the solution without introducing any air bubbles. 

 

☐ 7 Seal the petri dish (Standard: 60 mm; Large: 90 mm) with parafilm.  

☐ 8 

In a 150-mm large petri dish, place 1-2 Kimwipes in the dish with 5-10 mL of 
nuclease-free water and then place the sealed petri dish with sample into this 
large petri dish. 

 

☐ 9

 

Seal the large petri dish with parafilm and incubate the dish in a 47°C incubator 
overnight (minimum of 18 h). 

 

  



MERFISH® 2.0 Quick Guide  

91600133 • Rev A            Page 10 of 11 

  

4 DAY 4 – Enhancer probe hybridization 

 

4.1 Post-Encoding Probe Hybridization Wash   

 

Step Action Notes 

☐ 1 
Disassemble the humidified petri dish setup and wipe off water outside the petri 
dish. 

 

☐ 2 
Remove the parafilm from the sample and add Formamide Wash Buffer 
(Standard: 5 mL; Large: 10 mL).  

 

☐ 3

 

Incubate the dish in a 47°C incubator for 30 min in a fume hood.  

☐ 4

 

Aspirate Formamide Wash Buffer and add Formamide Wash Buffer (Standard: 5 
mL; Large: 10 mL) again. 

Incubate the dish in a 47°C incubator for 30 min in a fume hood. 

 

☐ 5 Proceed to Enhancer Hybridization or Sample Storage (if necessary).   

 

4.2 Enhancer Probe Hybridization  

 

Before you begin: Bring the Enhancer Probe Mix to RT for 10 min prior to use and centrifuge. 

 

Step Action Notes 

☐ 1 
IF proceeding directly from step 5 of Post-Encoding Hybridization Wash, proceed 
to Step 4.  

 

☐ 2 

 

IF the samples were stored in Clearing solution after the Post-Encoding 
Hybridization, wash 3x with Sample prep wash buffer at RT.  

 

☐ 3

 

Add Formamide Wash buffer (Standard: 5 mL; Large: 10 mL) to the sample and 
incubate at 37°C for 15 min. 

 

☐ 4 
Aspirate majority of the Formamide Wash Buffer from the petri dish and then 
carefully aspirate around the gel to remove the extra liquid. Do Not touch the gel.  

 

☐ 5 

Add Enhancer Probe Mix (PN: 30300491) (Standard: 100 µL; Large: 200 µL) 
directly onto the gel. 

Use scissors to cut a piece of Parafilm (Standard: 2×2 cm; Large: 2.5×2.5 cm) 
and place onto the solution without introducing any air bubbles. 

Seal the petri dish (Standard: 60 mm; Large: 90 mm) with a parafilm. 

 

☐ 6 
In a 150-mm large petri dish, place 1-2 Kimwipes in the dish with 5-10 mL of 
nuclease-free water and then place the sealed petri dish with sample into this 
large petri dish. 

 

☐ 7

 

Seal the 150-mm petri dish with parafilm and place in a humidified 37°C cell 
culture incubator overnight (minimum of 16 h).  

DO NOT let the samples to dry out. 
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5 DAY 5 – MERSCOPE imaging or sample storage 

 

Before you begin: Warm the Enhancer Wash Buffer (PN 20300192) at RT for 15 min. 

 

Step Action Notes 

☐ 1 
Disassemble the humidified petri dish setup and wipe off water outside the petri 
dish. 

 

☐ 2

 

Remove the parafilm from the sample and add Enhancer Wash Buffer (Standard: 
5 mL; Large: 10 mL). 

Incubate the dish in a humidified 47°C incubator for 20 min.  

 

☐ 3

 

Aspirate Enhancer Wash Buffer and add Enhancer Wash Buffer (Standard: 5 mL; 
Large: 10 mL).  

Incubate the dish in a humidified 47°C incubator for 20 min.  

 

☐ 4

 

Proceed with MERSCOPE imaging (refer to the MERSCOPE Instrument User 
Guide or Quick Guide) or Sample Storage (If Necessary).  

 

 

 

5.1 Sample Storage   

 

Before you begin: Pre-warm the Clearing Premix (PN 20300114) at 37°C for 30 min and gently mix before 
use. 

 

Step Action Notes 

☐ 1 Wash 1x with Sample Prep Wash Buffer (Standard: 5 mL; Large: 10 mL).  

☐ 2 

Prepare Clearing Solution: (scale up for more than 1 sample): 

Reagent Standard Large 

Clearing Premix (PN 20300114) 5 mL 10 mL 

Proteinase K 50 µL 100 µL 
 

 

☐ 3 
Aspirate the Sample Prep Wash Buffer and add Clearing Solution (Standard: 5 
mL; Large: 10 mL).  

 

☐ 4

 

Seal the petri dish and store in a humidified 37°C incubator for up to 2 DAYS.  

 

NOTE: It is highly recommended not to exceed a TOTAL OF 4 days of storage in 
Clearing Solution.  

 

 

 


