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This protocol was adapted from “Preparation of Cells and Tissues for Fluorescence Microscopy,”
Chapter 4, in Basic Methods in Microscopy (eds. Spector and Goldman). Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, USA, 2006.

INTRODUCTION

It is imperative that the slides and coverslips used in fluorescence microscopy procedures be extremely
clean. Although coverslips look clean, especially when a new box is first opened, they may have a thin
film of grease on them that will not allow tissue culture cells to adhere well and that may interfere
with some processing steps in certain protocols. Therefore, coverslips should routinely be washed with
acid or base solutions to rid them of this film. Commercial precleaned slides are also likely to be dirty
and must be washed prior to use. This protocol describes various approaches for cleaning slides and
coverslips and sterilizing them for cell culture, as well as methods for subbing slides. In the subbing
procedure, slides are coated with gelatin, aminoalkylsilane, or poly-L-lysine solution to promote the
adhesion of cells or tissues to the glass surface. Gelatin or aminoalkylsilane is usually used for tissue
sections or small organisms, whereas poly-L-lysine is routinely used for cultured cells.

RELATED INFORMATION

Primary cells do not attach well to glass slides or coverslips. In these cases, coverslips can be coated
with different growth substrates that enhance primary cell adhesion to glass (such as MatriGel or rat
tail collagen) or the cells can be grown on ACLAR plastic (Ted Pella) that is not autofluorescent.
However, plastic coverslips are not optimal for most light microscopic preparations, and therefore
glass should be used whenever possible.
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Protocol

MATERIALS

CAUTIONS AND RECIPES: Please see Appendices for appropriate handling of materials marked with <!>, and
recipes for reagents marked with <R>.

Reagents

<!>Acetone
<!>3-Aminopropyltriethoxysilane (aminoalkylsilane) (Sigma)
Chromium potassium sulfate
Detergent (liquid)
Ethanol (70%)
Gelatin (type Bloom 225; Sigma)
<!>HCl (concentrated solution and 2 N)
Laminin (Invitrogen/GIBCO) (optional; see Step 23)

 Laboratory Press
Cold Spring Harbor at THE DARWIN LIBRARY on May 14, 2012 - Published by http://cshprotocols.cshlp.org/Downloaded from 

http://cshprotocols.cshlp.org/
http://www.cshlpress.com


www.cshprotocols.org 2 CSH Protocols

METHOD

Cleaning Coverslips and Slides

Cleaning Coverslips with Acid

1. Make up 300 mL of two parts nitric acid to one part HCl in a glass beaker in a laminar flow hood
(solution will turn orange-red).

2. Place 10 oz of #1.5 coverslips into the acid solution a few at a time so that they are separated and
do not break. Allow them to sit for ~2 h with occasional swirling.
#1.5 coverslips are of a thickness that is compatible with achieving focus and high resolution with most objec-
tive lenses. Furthermore, they are less likely to break than #1 coverslips during handling.

3. Decant the acid carefully into a waste receptacle.

4. Wash the coverslips thoroughly in running tap H
2
O until the pH of the wash H

2
O is back to ~5.5

to 6.0.

5. Store the coverslips in a covered container submerged in 70% ethanol.

6. Flame each coverslip in the hood prior to its use.

Cleaning Coverslips with Base

7. Incubate coverslips for 2 h in 2 N NaOH.

8. Rinse extensively in H
2
O.

9. Proceed as described in Steps 5 and 6.

Cleaning Slides

10. Wash slides (25 × 75-mm, precleaned) with liquid detergent for a few minutes.

11. Rinse slides in H
2
O for 30 min and dry.

Subbing or Coating Slides and Coverslips

After extensive cleaning, slides or coverslips can be subbed using one of the following methods.

<!>NaOH (2 N)
<!>Nitric acid
Poly-L-lysine (m.w. >150,000; Sigma)

Equipment

Beaker (glass)
Bunsen or microburner
Coverslips (#1.5; 10 oz)
Flask or beaker (for preparing subbing solution)
Hot plate
Laminar flow hood
Racks for slides and coverslips
Shaker for agitating slides
Slides (25 × 75-mm, precleaned)
Staining dish (glass)
Storage container with cover (for coverslips)
<!>UV light source (optional; see Step 24)
Waste receptacle for acid
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Gelatin Subbing

12. Prepare the subbing solution as follows:

i. Dissolve gelatin in H
2
O in a flask or beaker at 60°C to make a 0.2% (w/v) solution.

ii. Cool the solution to 40°C, and add chromium potassium sulfate to 0.02% (w/v).

iii. Cool the solution to 4°C and use immediately, or store for several weeks at 4°C.

13. Place clean slides or coverslips in appropriate racks and immerse into a glass staining dish filled
with the gelatin subbing solution for 2 min at 4°C.
Perform the subbing carefully to avoid formation of bubbles on the slide surface.

14. Remove the slide rack from the subbing solution, and set it on its side to let the excess solution
drain off.

15. Dry slides overnight before use.
Slides and coverslips subbed with gelatin are stable at room temperature for several weeks.

Silanizing Slides

16. Acid-clean the slides in 2 N HCl for 5 min.

17. Rinse thoroughly in H
2
O.

18. Rinse in acetone and air-dry.

19. Immediately before use, prepare a 2% (v/v) solution of aminoalkylsilane in acetone. Immerse slides
in this solution with agitation for 2 min.

20. Rinse slides in H
2
O and air-dry.

Slides may be stored for >5 yr (see Nuovo 1997).

Poly-L-Lysine Coating

21. Prepare a suitable amount of 500 µg/mL poly-L-lysine in H
2
O.

For some cell types (e.g., cultured neurons), a higher concentration of poly-L-lysine (1 mg/mL) may be more
appropriate.

22. Coat slides or coverslips by dipping them into the poly-L-lysine solution or by applying enough
solution to cover the glass surface.

23. Incubate slides/coverslips for 10 min at room temperature and then wash three times with sterile
H

2
O. Allow to air-dry.

Poly-L-lysine-coated coverslips can be made more hospitable to cell attachment (and, e.g., neurite outgrowth)
by the addition of a coating of laminin (2-5 mg/cm2). Air-dry coated coverslips at least 45 min prior to plating.
It is not advisable to store laminin-coated coverslips.

Using Subbed Coverslips in Cell Culture

24. If subbed and air-dried coverslips are to be used for cell culture, sterilize them uncovered in a
laminar flow hood by exposing them to UV light for 45 min.
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