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ORIGINAL ARTICLE

Pancreas ¢ Volume 36, Number 1, January 2008

Stem Cell Marker Prominin-1/AC133 Is Expressed in Duct
Cells of the Adult Human Pancreas

Jessy Lardon, PhD,* Denis Corbeil, PhD,T Wieland B. Huttner, PhD, MD,}
Zhidong Ling, PhD,§ and Luc Bouwens, PhD*

Real-time Polymerase Chain Reaction

Real-time polymerase chain reaction (RT-PCR) was
performed to quantify the expression level of prominin-1
transcripts. Total RNA was isolated from cultured exocrine
cells using the GenElute Mammalian Total RNA Miniprep kit
(Sigma, St Louis, Mo). Complementary DNA was prepared
from 500 ng of total RNA after DNase treatment and 10 ng of
RNA equivalent used for PCR with specific primers (see
below) 1n the presence of SYBR Green I. Polymerase chain
reaction reagents were from Abgene (Epsom, UK). A melt
curve analysis was performed at the end of each reaction.
Values (mean = SEM) are from 4 independent experiments.
Expression levels were normalized to individual glyceralde-
hyde-3-phosphate dehydrogenase (GAPDH, internal control).
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By Edyta Zielinska

Science retracts major Arabidopsis
paper

Scientist acknowledges omitting data, but denies any impropriety

[Published 20th April 2007 03:47 PM GMT]

Four out of five authors of a Science paper that the journal called a "breakthrough of
the year” in 2005 have retracted it, saying that the data it was based on could not be
replicated.

The study, which described the migration of mRNA to initiate flowering, was based
on real-time PCR data, which researchers in the Umed Plant Science Center lab
where it had been performed found impossible to replicate. According to principle
investigator Ove Nilsson, first author Tao Huang had manipulated data, removing
certain points and giving increased weight to others.
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TABLE 2. ANALYSIS OF PRIMER EFFICIENCY ==

gle p NA

Regression
level : NA
Gene equation .
level tive
fold HERV-Wgeq —4.665x + 43.941 ex-
press MSRV —3.456x + 36.961 ;uch
ERVWE]I] —1.365x + 29.435
TABLE 3. LINEAR REGRESSION EQUATIONS?
CV from different samples in CV across separate PCR runs
the same run (intraassay) (%) (interassay) (%)
PBMC Brain PBMC Brain
Gene Non-MS MS Non-MS MS Non-MS MS Non-MS MS
HERV-We, 3.75 5.92 10.03 9.52 2.52 5.91 13.39 9.77
MSRV ND 6.74 9.68 7.92 ND 12.73 2.07 9.85
ERVWEI 5.39 4.50 10.73 8.49 3.87 3.62 9.77 8.60
Overall CV Overall CV
4.57 5.72 10.15 8.64 3.20 7.42 8.41 941

aCoefficient of variance for duplicate readings for intraassay and interassay variability using raw C; values for all samples. ND,
not detected.
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Top Irish pathologist criticised in US court

Dr Muiris HoustTon
Mepicar CORRESPONDENT

The workof aleading Irish pathol-
ogist which formed a key element
in the purported link between
autism and the MMR vaccine has
been heavily criticised in a US
court.

The criticism emerged as Dr
Andrew Wakefield, the doctor
who first proposed a link
between autism and the MMR
vaccine, begins his defence
against allegations of profes-
sional misconduct in Britain.

Prof John O’Leary, professor of
pathology at Trinity College
Dublin, carried out research in a
laboratory at the Coombe hos-
pital confirming the presence of
the measles virus in gut biopsies
of children with autism.

However, last month, the US
Court of Federal Claims in Wash-
ington was told by an expert wit-
ness, Prof Stephen Bustin: “I do
not believe there is any measles

virus in any of the cases they
[Prof OLeary’s research team]
have looked at™.

Prof Bustin, a professor of
molecular science at Queen
Mary's School of Medicine and
Dentistry, University of London,
and a world expert in the tech-
nology of polymerase chain reac-
tion (PCR) - the basis for many
medical diagnostic tests -
reached his conclusion after vis-
iting the laboratory at the
Coombe hospital in 2004 and fol-
lowing a series of studies which
failed to replicate Prof O’Leary’s
results. He was giving evidence
in the first test case brought by
the families of more than 4,800
US children claiming damages
from a fund set up to compensate
people harmed by vaccination.

Prof Bustin told the court, it
was “a scientific certainty” that
the Unigenetics laboratory at the
Coombe has failed to identify
measles virus RNA (genetic mate-
rial) in the children it had tested.

InFebruary 1998, Dr Andrew Wakefield, a
British gastroenterologist then working at
the Roval Free Hospital in north London,
claimed there could be a link between
rising levels of autism and the measles,
o o Sl Pt
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clai

ut |ooked at”,

res

dou

may have overwhelmed the immune
system, leaving some children prone to

bowel disease and autism.

In a press conference on February 26th,
1998, Wakefield Iszu‘d he woulc[ advise' par-

w virus in any of the cases they have
Prof Bustin’s opinion is widely

wf regarded as final proof that the
o= theory put forward by British gas-

Doctor defends research into MMR vaccine link to autism

Coombe hospital in Dublin and they
began a research collaboration in Feb-
ruary 1999. Published in the journal Molec-
wlar Pathology in 2002, the results
dlescri_bed an association betwjeen mea-

AULISEIC enterocolitis = Was theins b g
link between the MMR vaccinepss Fakshel vho o
and increasing levels of autism,

lacks credibility.
Dr  Wakefield

levelled against the three doctors is that
they undertook the research without full
approval from the hospital ethics com-
mittee and that they did not treat the
young children in accordance with the

e wval they had received.
1 is also accused of taking

v. If found guilty of profes-

Muiris Houston

practise hearings into the pro-
isional conduct of Dr Wake-
1d and two of his co-authors.

' rof Bustin told the court that
pUbIIShe e assay used was not specific

measles and it was not prop-
y carried out”. He said that the

=i troenterologist, Dr  Andrew research in the Lancet medicafeisiietviicic

Wakefield, that a distinctive
inflammatory bowel condition -

journal in1998 describing how h:ﬂ
ad detected measles virus in th
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DNA from another sour
netics, a private con
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fund.
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Table 1 Measles virus primer and probe sequences

Primer/Probe Sequence 5'-3'

Amplicon size

N1 forward 5' TCA GTA GAG CGG TTG GAC CC 3’
N1 reverse 5" GGC CCG GTT TCT CTG TAG CT 3’

N2 forward 5" GAG TCG AGG AGA AGC CAG GG 3’
N2 reverse 5" GCT GGA CTC CGA TGC AGT GT 3
H1 forward 5" TTC ATC GGG CAG CCA TCT AC 3’

H1 reverse 5" CTC TGA GGT GTC CTC AGG CC 3
H2 forward 5" TGG GCA CCATTG AAG GAT AA 3
LI wmiimcaan E' AAC COT T TA TOA AT R 2

150 bp
120 bp

150 bp

170 bp
CTG CAC GAG GGT AGA GAT CGC AGA ATA CAG bp

hhkdk dhkk dhkk dkk dkk kkk *hk dkk dkk kkk

Consensus CTG CAC GAG GGT AGA GAT TGC AGA ATA CAG bp
N1 probe 5' CAA ACA GAG TCG AGG AGA AGC CAG GGA 3’
H1 probe 5' CCG CAG AGA TCC ATA AAAGCC TCAGCAC ¥
F1 probe 5' CTG CAC GAG GGT AGA GAT CGC AGA ATA CAG 3

AJ133108
U03648
U03651
U03655
U03657
U03659
U03662
U03666
x16567
x16565

Consensus

CTGCACGAGGGTAGAGATITGCAGAATACAG
CTGCACGAGGGTAGAGATITGCAGAATACAG
CTGCACGAGGGTAGAGATTECAGAATACAG
CTGCACGAGGGTAGAGATTGCAGAATACAG
CTGCACGAGGGTAGAGATITGCAGAATACAG

CTGCACGAGGGTAGAGATITGCAGAATACAG
CTGCACGAGGGTAGAGATTECAGAATACAG
CTGCACGAGGGTAGAGATTGCAGAATACAG
CTGCACGAGGGTAGAGATITGCAGAATACAG
CTGCACGAGGGTAGAGATITGCAGAATACAG
CTGCACGAGGGTAGAGATTGCAGAATACAG

wing Genbank sequence entries
99, U03661, U03658, and

n the following GenBank

1, U03667, 280793,

es were designed based on the

, U03662, U08146, U03657,
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60.37
0.00
539.40
698.57
6383.89
2221 60
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543 .23
2700.91
1641 64
0.00
281.24
1444 24
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104.47
28 33
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29.74
0.00
0.00
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Fluorescence




QIn VIivo
© natural biological variability

@ not linked to RNA extraction
QIn vitro
@ experimentally-induced

@ dependent on RNA extraction

RNA degradation
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© RNA integrity depends on
@ in vivo conditions
© variation between genes within a sample

O variation between samples

© This demarcates a basic variability intrinsic
to and different for each sample

Summary (1)
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© RNA integrity also depend on
@ In vitro handling
O treatment-dependent

@ This variability may be minimised by appropriate
handling and extraction protocols

Summary (2)
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© Normalisation against reference genes
must consider their differential stability

© cDNA priming strategies are influenced by
RNA Integrity

Summary (3)
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© Introduction of a mRNA integrity assay
© Obligatory reporting of mMRNA quality

© Realistic assessment of fold-change
significance

Suggestions
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RNA quality and cDNA priming
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© accurate selection of starting material

© quantification & quality assessment of
MRNA

© consistent priming strategies

© quality assessment of reagents and
operators

© appropriate data analysis

Summary: mRNA quantification
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© Analyse biological replicates
o Two targets/mRNA

© Inhibition analysis

O Integrity assay

© Appropriate analysis

Suggested workflow
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© RT-gPCR is not a robust assay

© Pre-assay steps critical for data quality

Conclusions
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Data analysis
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