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ABSTRACT

———————————————————————————————————————————————————————————————

' The poly-adenylated(A) tail on nearly all
eukaroyotic mRNAs plays a number of
iImportant roles in mRNA metabolism .
including enhancing translation, mRNA
stability and transport from the
nucleus'2, Recent studies in a variety of
model organisms have revealed a pivotal
role for regulated deadenylation as being
rate limiting for mMRNA degradation and
deadenylation is now recognized as a
mechanism of miRNA mediated gene
regulation34. Current techniques for :
analysis of poly(A) tail length include
ligation-mediated PCR (LM-PAT) and :
Northern blotting, both of which are
limited to analysis of abundant mRNAsS.
These method limitations coupled with
the heightened Interest In poly(A)
metabolism encouraged us to develop a
convenient and powerful assay to
measure poly(A) tail length.

We have taken advantage of the fact
that poly(A) polymerase can add a
limited number (~25) of guanosine
residues to an existing poly(A) tail®’.
We have found that the same
polymerase also can add inosine. This is
an advantage because inosine forms less |
self-pairing structure than guanosine.
Accordingly, we extend total RNA with a
mixture of guanosine and inosine. This
tail then provides a priming site for
reverse transcription. When coupled
with a gene specific internal primer, we
can quickly and accurately determinei
the length distribution of poly(A) tails in :
any mRNA. This novel method should be
of broad utility in the currently very
vibrant area of poly(A) tail metabolism.
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G/l Tailing
adding limited numbers of G and | to 3’ ends of
poly(A) RNAs
mix 1 ug of total RNA, Reaction Buffer and Enzyme Mix

incubate at 37 °C for 60 min
Add Stop Solution

O

Reverse Transcription

convert the tailed RNA to DNA using the newly

added G/I tails as the priming sites

mix 5 ul of tailed RNA, Reaction Buffer and Enzyme Mix
incubate at 44° C for 60 min — 92°C for 10 min

U
PCR

amplification of a control for the gene-of-interest
with gene-specific forward and reverse primers
designed upstream of the poly(A) start site

amplification of the poly(A) tails
with the gene-specific forward primer and the

universal reverse primer
mix 1 ul cDNA, PCR Primers,
Reaction Buffer and HotStart-IT Tag
30 cycles of 94°C for 10 sec and 60°C for 30 sec

O

Detection
gel electrophoresis of PCR reaction
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no RT k1
. 4981 cctcad®gag ctaactgggt tacagtgttt tatccgaaag tttccaattc cactgtctt
primer k1 k2 k3 k4 k5 k6 k6
5041 tgttttcat g ttgaaaatac tttt gcattt ttccttt gag tgccaatttc ttacta gtac
PCRASASASASASASMAS k2 k3
— . ) — 5101 tatttcttaa tgtagcatgt ttacctggaa tgtattttaa ctatttttgt "atagtg
= — k4
g88 - S— 5161 ctgaaacat g cacatttt gt acatt gtgct ttctttt gtg ggacatatgc agtgtgatcc
- —_ — k5 k6
400 | " 5221 agttgttttc catcattt gg IEtgcgctgac ctaggaatgt tggtcatatc aaacattaaa
5281 aatgaccact cttttaatt g aaattaactt ttaaat gttt ata ggagtat gtgctgtgaa
200 - — -—
5341 gtgatctaaa attt gtaata ttttt g tcat gaactgtact actcctaatt att gtaatgt
100 RP jpoly(A) start
5401 aataaaaata gttaca ggg aaaaaaaaaaaaaaaaa
A: poly(A) PCR
.g Primer Sequence (5’ 3’ #nt from poly(A) TM GC
S: gene-specific PCR q ( ) poly(A) T
name start site (°C) (%)
hk-ras k1 CCACAGAGCTAACTGGGTTACAGT 439 584 50
h k-ras k2 TGTAACATGTTTACCTGGAATGT 311 52.3 35
hk-ras k3 TGTATAGTGTAAACTGAAACATGCAC 274 53.6 35
hk-ras k4 CATTGTGCTTTCTTTTGTGGGACA 240 56.5 4?2
hk-ras kb TGGTTGCGCTGACCTAGGAATGTT 184 60.8 50
hk-ras k6 CGCTGACCTAGGAATGTTGG 178 55.6 55
h k-ras RP GTCACTGTAACTATTTTTATTAC 0 45.2 26
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Poly(A) Tail Length Expression Profiling
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CONCLUSIONS
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iWe have demonstrated that poly(A) talil Iengthi
idetermination can be performed by adding ai
limited number of guanosine and inosine with
poly(A) polymerase and PCR amplification. '

Major advantages of this approach are;

= improved efficiency using poly(A) polymerase,
= improved sensitivity and specificity by PCR, and
= improved precision using a priming site located

Immediately downstream of the poly(A) tall.
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