
Laser-‐capture	  microdissec0on	  
and	  poly(A)	  amplifica0on	  



Learning	  objec0ves	  
•  Understand	  the	  dis0nc0ons	  between	  different	  
LCM	  formats	  and	  the	  considera0ons	  for	  
effec0ve	  LCM	  

•  Appreciate	  the	  ra0onale	  and	  cri0cal	  steps	  for	  
poly(A)	  amplifica0on	  of	  microdissected	  
material	  

•  Implement	  a	  pilot	  poly(A)	  op0miza0on	  for	  a	  
new	  biological	  context	  



Types	  of	  laser	  capture	  

•  UV	  laser	  cuHng	  (Leica,	  Arcturus):	  
– Fantas0c	  accuracy	  and	  precision	  but	  RNA	  
destroyed	  at	  the	  edge	  

– Requires	  special	  slides	  
	  

•  IR	  polymer	  weHng	  (Arcturus):	  
– Requires	  extensive	  op0miza0on	  for	  accuracy	  
– Precision	  is	  local	  to	  the	  slide-‐cap	  placement	  
– Very	  mild	  toward	  biomolecules	  
– Requires	  special	  caps	  for	  pickup	  
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Key	  considera0ons	  for	  LCM	  

•  (New)	  Cryosec0oning	  at	  cold	  temperatures	  
(≤20ºC	  and	  24ºC	  if	  possible)	  to	  achieve	  
opaque	  NEG50	  on	  the	  slides	  

•  Op0mized	  dehydra0on	  of	  the	  sample	  
– Too	  wet:	  	  no	  pickup	  
– Too	  dry:	  	  excessive	  collateral	  pickup	  

•  Laser	  parameters	  (voltage,	  dura0on)	  that	  
determine	  the	  effec0ve	  spot	  size	  	  
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Watch	  for	  leaks!	  
Prac0ce	  on	  an	  old	  cap	  



RNA	  elu0on	  from	  LCM	  cap	  

•  1	  hr	  diges0on	  with	  proteinase	  K	  at	  42ºC	  
– Frees	  mRNA	  from	  fixed	  polysomes	  
– Degrades	  RNAses	  

•  Centrifuge	  into	  large	  PCR	  tubes	  
•  Stop	  diges0on	  with	  high	  concentra0on	  of	  
PMSF	  and	  supplement	  with	  RNAse	  inhibitors	  
– Excess	  PMSF	  self-‐inac0vates	  by	  hydrolysis	  
– Other	  serine	  protease	  inhibitors	  will	  NOT	  
subs0tute	  



Single-cell cDNA amplification
In-house modifications (part 1)

AAAA...AAAAAAA
mRNA5' 3'

+
AMV, MMLV reverse
transcriptases, 15 min at 37oC

AAAA...AAAAAAA
mRNA5' 3'

TTTT...TTTTTTT

400-600 bp

terminal transferase
dATP

TTTT...TTTTTTTAAAAAAA...AAAA

oligo(dT)12-18

Superscript III,
15 min at 50oC

oligo(dT)24

RNAse H

TTTT...TTTTTTT

TTTT...TTTTTTT

Replaced
Minor improvements
Major improvements

(dN)15(dT)24?	  



Single-cell cDNA amplification
In-house modifications (part 2)

Replaced
Minor improvements
Major improvements

10U AmpliTaq, ThermoPol Buffer
4 PCR cycles (94oC,37oC,72oC)

TTTT...TTTTTTTAAAAAAA...AAAA

AL1 primer:
10 + 5U AmpliTaq, PCR Buffer II
50 PCR cycles (94oC,42oC,72oC)

Detect PCR fragments

AL1 seq TTTT...TTTT

TTTT...TTTTAAAA...AAAA
AL1 seq TTTT...TTTT AAAA...AAAA
AL1 seq'

AL1 seq'
AL1 seq

TTTT...TTTTAAAA...AAAA
AL1 seq TTTT...TTTT AAAA...AAAA

AL1 seq

21 PCR cycles
(94oC,42oC,72oC)

Pool sample splits
5 PCR cycles

(94oC,42oC,72oC)

3x sample split

LCM	  0me	  for	  class	  



Op0mizing	  poly(A)	  PCR	  	  
for	  a	  biological	  context	  

•  Two	  key	  amplifica0on	  parameters:	  	  number	  of	  
amplifica0on	  cycles	  and	  amount	  of	  AL1	  primer	  

•  Number	  of	  amplifica0on	  cycles:	  
– Yields	  more	  poly(A)	  cDNA	  with	  each	  cycle	  
– Efficiency	  declines	  to	  zero	  when	  saturated	  
– Saturated	  amplifica0ons	  are	  not	  quan0ta0ve	  

•  Amount	  of	  AL1	  primer:	  
– Promotes	  amplifica0on	  efficiency	  
– May	  cause	  high-‐abundant	  targets	  to	  saturate	  early	  



An	  example	  of	  poly(A)	  op0miza0on	  
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Amplification cycles of poly(A) PCR

a

b

qPCR	  of	  poly(A)	  samples	  will	  be	  introduced	  tomorrow	  (Chun-‐Chao)	  

“1x”	   “2x”	   “3x”	   “5x”	   “10x”	  



Ques0ons?	  


