
Arcturus BioScience, Inc.     400 Logue Avenue       Mountain View, CA     USA 94043      888.446.7911      650.962.3020 tel     650.962.3039 fax      contact@arctur.com
   

www.arctur.com

Protocol #4

Introduction

This Application Note describes a precise, rapid and convenient Laser Capture 
Microdissection (LCM) method for positive selection of living adherent cells and 
successful subsequent re-cultivation of homogenous subpopulations.

Background

Laser Capture Microdissection (LCM; Arcturus)1,2 is performed by using a near-infrared 
laser. In traditional applications, this laser activates a thin layer of thermoplastic transfer 
film which bonds specifically to cells identified and targeted by microscopy within the 
tissue section. The transfer film with the bonded cells is then lifted off the thin tissue 
section, leaving all unwanted cells behind. In this manner, a pure cell population can be 
obtained and subsequently analyzed. 

In this Application Note, we describe an adaptation of this technique for the positive 
selection of living adherent cells.

LCM for positive selection of living in vitro cells

Adherent cells are grown in a PEN-membrane frame slide (Figure 1). Prior to 
microdissection, most of the growth medium is removed, and then the slide is inverted, 
inserted into an LCM system and imaged. Standard CapSure® Macro LCM Caps are 
used as the collection devise.

Desired cells are separated from adjacent cells by pulsing the infrared laser along a 
complete curve surrounding the cells of interest. This activates the LCM transfer film 
on the CapSure caps and fuses it to the polymer membrane. 

Isolation and separation of the selected cells from the cell culture occur when the 
cap is removed from the PEN-membrane frame slide.  The bond between the fused 
sections of polymer film and the cap is so strong that the membrane rips surrounding 
these sections. In this manner, the fused sections of membrane and associated cells are 
transported to the cap. Undesired cells remain on the membrane frame slide. These 
can be captured on a second cap in a similar manner. The selected cells can then be 
processed for future culturing.

Laser Capture Microdissection of 
Living in vitro Cells

2.   Invert slide and place cap over cells of 

interest. 

3.  Pulse laser on closed path surrounding 

the cells of interest.  Repeat for additional 

regions of interest.

5.  Trypsinize and transfer to culture flask.

Live Cell LCM Process

 1.  Grow cells in a PEN-membrane frame 

slide. 

Figure 1: Laser Capture Microdissection of Living in vitro 
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Equipment and Reagents

This protocol requires the following reagents:

� PEN membrane frame slide (Arcturus, Cat. # LCM0521)
� Capsure Macro LCM caps (Arcturus, Cat. # LCM0201, 0202, 0211, or 0212)
� PixCell®  or AutoPix™ LCM System
� Trypsin-EDTA (0.25% Trypsin, 1mM EDTA)
� Hanks’ Balanced Saline Solution
� 37ºC incubator with 5% CO2
� Pipettor and sterile pipette tips
� Sterile 96-well flat bottomed multiwell plate with cover, or cell culture flask
� SKBR3 cell culture medium:
� 89% McCoy’s modified 5A media
� 9% Fetal Bovine Serum
� 1% Sodium Pyruvate
� 1% Penicillin / Streptomycin

Procedure

Step Procedure

1. SKBR3 cells were seeded onto a membrane frame slide with 1 mL of medium, 
and then incubated at 37ºC for four days.  Fresh medium was added as needed.

2. The medium was aspirated and the back of the membrane slide was wiped with 
100% ethanol to remove any moisture.

3. LCM was performed as described above using PixCell IIe and AutoPix laser 
microdissection systems.

4. The CapSure cap was removed from the slide, retaining the selected live cells on 
the transfer film.

5. 10 µl of Hanks’ Balanced Saline solution was pipetted onto the cells and 
incubated for 10 min at room temperature, then removed.

6. 10 µl of Trypsin-EDTA was pipetted directly onto the captured cells on the cap 
and incubated on the cap for 2 min at room temperature.

7. Using a 1000 µl pipette tip the Trypsin / cells were transferred into the well of a 
sterile 96-well, flat-bottomed plate with 50 µl of SKBR3 medium.

8. The plate was placed in the 37ºC incubator.
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Figure 2: Live cell capture with the PixCell® IIe LCM System. A: Before removal of cap from PEN-membrane frame 
slide.  Note fusing of LCM film to membrane.  B: View of PEN-membrane frame slide after removal of cap.  C: Cap 
image of isolated cells prior to trypsinization and subculturing.  D: Cells on bottom of multi-well plate two days after 
transfer.

Figure 3: Live cell capture with the AutoPix� LCM System. A: Cap image prior to Microdissection (Image taken with 
AutoPix).  B: Cap image showing portion of membrane fused onto cap along with selected cells– image taken with 
AutoPix.
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Results

Within 12 hours, cells attached to the well bottom.  Within 24 hours, cell division 
could be observed. (Figure 2)  Similar results were achieved using an AutoPix LCM 
System. (Figure 3)

Discussion

Viability of this new LCM technique has been shown for normal mouse testis cells 
(TM3 cell line) in addition to the human breast cancer (SKBR3) cells described 
above. Additional techniques and protocols are under investigation.
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