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1. What, in your opinion, is currently the single
largest trend with respect to qPCR technology/
methodologies?

PJD

Sr. Global Product Manager qPCR
Qiagen, Inc.
(Answers denoted by AT)

: qPCR is moving into a new realm for nucleic acid
analyses in that the process is being entrusted
WR DEVROXWH TXDQWLÀFDWLRQ RI QXFOHLF DFLGV :KLOH WKH PRUH
VLPSOHTXDOLWDWLYHJHQHULFDPSOLÀFDWLRQRIQXFOHLFDFLGUHWDLQV
future importance primarily for next generation sequencing,
developments in systems biology approaches and the related
requirement to integrate ‘omic data has placed a great
emphasis on qPCR delivering reliable quantitative data to assist
WKH EXLOGLQJ DQG GHYHORSPHQW RI PHDQLQJIXO KROLVWLF PRGHOV
This trend is also seen through the recent availability of HTP
LQVWUXPHQWDWLRQIRUPDWVZLWKJURZLQJLQSXWIURPPLFURÁXLGLFVWR
DVVLVWWKHKDQGOLQJRIKLJKQXPEHUVRIVPDOOYROXPHV
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MP:
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Medical Faculty Pilsen
Charles University
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Since a few years the trend is going towards highWKURXJKSXW +7 DQGPLQLDWXUL]DWLRQ7KHUHIRUHQHZ+7
F\FOHUSODWIRUPVZHUHGHYHORSHG7KURXJKSXWLVJRLQJXSLQWHUPV
RIDPSOLÀHGWDUJHWUHDFWLRQVSHUELRORJLFDOVDPSOHDQGUHDFWLRQ
YROXPH LV WKHUHIRUH PLQLPL]HG GRZQ WR QDQROLWHU YROXPHV
2IWHQ WKH VDPSOH 51$ KDV WR EH SUHDPSOLÀHG IRU ODWHU
TXDQWLÀFDWLRQ HVSHFLDOO\ IRU VLQJOHFHOO ODVHU PLFUR
dissected or limited sample studies, which leads to bias
DQG YDULDQFH SUREOHPV LQ WKH UHVXOWLQJ TXDQWLWDWLYH GDWD
Further problems are obvious, like MIQE compliant qPCR
TXDOLW\ FRQWURO ÁXRUHVFHQFH UHDGRXW &T GDWD YDOLGLW\ GDWD
KDQGOLQJWKHDSSOLFDWLRQRIDSSURSULDWHHIÀFLHQF\FRUUHFWLRQ
RUQRUPDOL]LQJVWUDWHJLHV

AT:

The rate of discovering new genetic information
increases daily as a result of next-generation
VHTXHQFLQJ 1*6  7KH RXWFRPH RI WKLV LQÁX[ RI LQIRUPDWLRQ
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is a trend towards providing answers to
FRPSOH[ TXHVWLRQV XVLQJ T3&5 5HVHDUFK
focus has shifted from studying single
targets of interest to identifying how
targets interact, and what targets interact,
LQ D EURDGHU ELRORJLFDO FRQWH[W 7KLV W\SH
of research leads to a much stronger
emphasis on the analysis of pathways or
diseases, for example, by using qPCR arrays
to compare a number of pathway- or
GLVHDVHIRFXVHGJHQHVLQRQHH[SHULPHQW
The development is also coupled with a
trend towards application-based solutions
with higher throughput requirements,
UHVXOWLQJLQDQHHGIRUVSHFLÀFDXWRPDWLRQ
VROXWLRQV ,Q VXPPDU\ WKH QHHG IRU PRUH
convenient technologies that simplify
RYHUDOODSSOLFDWLRQVLVLQHYLWDEOH

*AT

 0XOWLPDUNHU 51$ GLDJQRVWLFV
However clinically approved
applications are still limited I see increasing
WUHQG LQ XVH RI JHQH H[SUHVVLRQ SURÀOLQJ
LQ DOO W\SHV RI ODEV 7KLV LV GULYHQ E\ WKH
magical promise of personalized medicine
as well as by the elevated capacity of the
LQVWUXPHQWV

MK:

A lot is happening in the qPCR
and
molecular
diagnostic
ÀHOG %XW WKH ODUJHVW WUHQG FXUUHQWO\
in my opinion is quality control and
VWDQGDUGL]DWLRQ $V VKRZQ E\ 7LFKRSDG
HW DO &OLQLFDO &KHPLVWU\   
GRLFOLQFKHP 
most confounding variation in a typical
experiment comes from the pre-analytical
VWHS UDWKHU WKDQ WKH 3&5 0XFK RI WKH
confounding variation can be removed
using appropriate controls, references
DQG WRROV ,Q (XURSH WKH 63,',$ ZZZ
VSLGLDHX  SURMHFW DLPV WR VWDQGDUGL]H
the preanalytical process and in US
&/6, ZZZFOVLRUJ  LV JLYLQJ LQFUHDVLQJ
DWWHQWLRQ WR T3&5 EDVHG WHVWLQJ 6HYHUDO
companies are responding to this trend
with tools, heat labile UNG and dsDNases,
RNA quality assays, instrument calibration,
RNA integrity testing, and quality control
VRIWZDUH

FM:

The
current
single
largest
trend is that of using platforms
in which PCR is performed in parallel
in multiple individual ultra-low volume
FKDPEHUV  DOLTXRWV  GURSOHWV 7KLV KDV
many implications including the physical
size of the hardware, reducing reagent
requirements, facilitating high throughput
analyses, the streamlined acquisition of
digitized data etc as well as the type of
GDWDWKDWFDQEHREWDLQHG7KLVWUHQGKDV
resulted in a huge decrease in the cost
per data point, although the cost of the
SODWIRUP FDQ PLWLJDWH WKLV DGYDQWDJH
These platforms are in many cases ideal
for digital PCR and therefore have
VLJQLÀFDQWO\UDLVHGWKHSURÀOHRIWKLVVLPSOH
DQGSRZHUIXOWHFKQLTXH
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2. How, in your mind, has the
landscape of qPCR shifted from
ZKHQWKHWHFKQLTXHZDVÀUVW
introduced to how it is being
implemented today?

PJD

: The arrival of qPCR marked
the beginning of the end
for the ‘semi-quantitative’ era of gene
PHDVXUHPHQW
5HSURGXFLEOH
DQG
PHDQLQJIXO TXDQWLÀFDWLRQ UHPDLQV HOXVLYH
DQGIDUIURPURXWLQH6WDQGDUGSURFHGXUHV
are being implemented to address
nucleic acid measurement, and today
WKH PDLQ FDYHDW IRU JHQH TXDQWLÀFDWLRQ
is not the analytical method (qPCR), but
inconsistencies related to sample handling,
DQGLOOGHÀQLWLRQRIWKHVDPSOHSHUVH

MP:

In traditional PCR we started
with
pure
“qualitative
measurements”, “YES or NO” was the
answer from end-point analysis and
EORFN 3&5 $SSO\LQJ UHDOWLPH 3&5 IRU
WKH ÀUVW \HDUV ZH PRYHG RYHU WR WKH
“semi-quantitative measurements” which
were based on highly variable standard
curve measurements and inappropriate
standard material, which gave invalid
TXDQWLWDWLYH UHVXOWV 1RZDGD\V ZH
reached the level of “fully quantitative
and validated results” applying validated
low variable assays on reproducible cycler
SODWIRUPV7KHÀQDOJRDOLVWRUHDFKKLJKO\
VWDQGDUGL]HG 57T3&5 ZRUNÁRZ ZKLFK
IROORZVWKH0,4(JXLGHOLQHV2QWKHEDVLVRI
the generated data material from massive
parallel qPCR array or HT experiments we
DUH DEOH WR EH PRUH H[SORUDWRU\ 7KH
development of dedicated expression
pattern or validated biomarkers, in
combination with biostatistical tools like
principal component analysis or cluster
DOJRULWKPVLVUHDFKHG

AT:

qPCR has become a standard
technique similar to end-point
PCR — both are established in almost
HYHU\ UHVHDUFK ODE 2ULJLQDOO\ T3&5 ZDV
used to quantify at “real time” the amount
RI '1$ RU 51$ WDUJHWV LQ D VSHFLÀF
VDPSOH+RZHYHUWKHWHFKQLTXHKDVQRZ
also evolved for other, new applications
like genotyping, mutation detection,
multiplex PCR, and high resolution melting
+50  )XUWKHUPRUH FRPSOH[ UHVHDUFK
questions can now be investigated in
much more detail with the coupling
of various techniques like HRM and
3\URVHTXHQFLQJ'XHWRWKHGLVVHPLQDWLRQ
of qPCR into new application areas such
as food testing, forensics, molecular
testing, and personalized healthcare, the
requirement for the global standardization
of techniques has become even more
crucial in order to deliver data that is
comparable, even when it has been
SURGXFHGE\GLIIHUHQWODERUDWRULHV

*AT

: The capacity of tests or
experiments
conducted
has
LQFUHDVHG VLJQLÀFDQWO\ PRYLQJ IURP
a single assay to multiple assays run in
parallel with large number of genes and
VDPSOHV 7KLV JRHV KDQG LQ KDQG ZLWK
single cell transcriptomics, supporting
complex study of tissue heterogeneity
RQ ODUJH VHW RI LQGLYLGXDO FHOOV *HQHUDOO\
the qPCR in its biochemical principle
reached its technology plateau and it is
the accompanying technologies focusing
at the pre-analytics, sample handling, and
data analysis those upgrade substantially
VLQFHUHFHQWO\

MK:

:KHQ WKH WHFKQLTXH ZDV
new the qPCR analysis was
WKH FKDOOHQJH 7KHUH ZHUH PDQ\ LVVXHV
with the early instruments and it was a
FKDOOHQJH GHVLJQLQJ JRRG DVVD\V 7RGD\
VHYHUDO FRPSDQLHV RIIHU KLJKO\ VSHFLÀF
and sensitive off-the-shelf assays and even
optimized panels of assays for which userfriendly readers and wizard are available
IRU VPRRWK DQDO\VLV  ,QVWHDG FKDOOHQJH LV
to design experiments such that maximum
biological information can be extracted
IRUORZHVWFRVW

3. What country/region, in your
opinion, is currently leading
the way in qPCR technology/
methodology and why?

PJD

: Possibly because of the desire
to implement a recognized qPCR
related standard operating procedure, a
number of mainly EU labs have produced
the Minimum Information for Publication of
Quantitative Real-Time PCR Experiments:
WKH 0,4( *XLGHOLQHV KWWSZZZJHQH
TXDQWLÀFDWLRQGHPLTHKWPO  , ZRXOG
therefore suggest that for the present the
(8VKRXOGEHFUHGLWHGZLWKWKLVDFFRODGH

MP:

The US is driving the platform, HT
and miniaturization idea, which
is market orientated, whereas the EU is
PRUH LQ GDWD DQDO\VLV DQG TXDQWLÀFDWLRQ
algorithms, which is more academic
RULHQWDWHG &RQFHUQLQJ WKH TXDOLW\ DQG
standardization parameters, I see the
innovations, ideas and powers more in the
(XURSHDQ UHVHDUFK ODEV 1R LQQRYDWLRQV
DUHFRPLQJIURPWKHHQWLUH$VLDQÀHOG²VWLOO
FRS\DQGSDVWHPHQWDOLW\

AT:

Today, qPCR is a widespread
technique that is used universally
in all research and molecular testing labs
DURXQG WKH JOREH ,QQRYDWLRQV FRPH IURP
DOORYHUWKHZRUOGLQFOXGLQJDOOPDMRUUHJLRQV
OLNH(XURSH1RUWK$PHULFDDQG$VLD)DVW
paced developments can be particularly
REVHUYHG LQ $VLD DQG DUH UHÁHFWHG E\
the rapidly increasing number of patent
DSSOLFDWLRQVUHODWHGWRT3&5

qPCR

*AT

: Europe, in particular due to
strong competence centers in
Gothenburg, Munich, London, Prague
DQG *HQW 7KLV PDQLIHVW E\ KLJK TXDOLW\
and abundance of events organized
SUHGRPLQDQWO\LQ(XURSH$VD(XURSHDQ,
PD\EHELDVHGWKRXJK

MK:

US
is
leading
technology
GHYHORSPHQWUHÁHFWHGE\KLJK
throughput qPCR instruments and digital
PCR platforms, although in the molecular
GLDJQRVWLF ÀHOG WZR RXW RI WKH WKUHH
OHDGHUVDUH(XURSHDQ(XURSHLVDKHDGLQ
PHWKRGRORJ\ GHYHORSPHQW DV UHÁHFWHG
by customized solutions, qPCR analysis
VRIWZDUH DQG VWDQGDUGL]DWLRQ ZZZ
VSLGLDHX 

FM:

There is no doubt in my mind
that North America is leading
WKH FKDUJH RQ WKLV RQH $OWKRXJK WKHUH
is interesting work emerging from Europe
and Asia the main innovations appear to
EHFRPLQJIURP1RUWK$PHULFD7KH´ZK\µ
LVPRUHGLIÀFXOWWRDQVZHUDQGLQIDFWWKH
geographical focus of innovation may
ZHOOFKDQJHRYHUWKHQH[WIHZ\HDUV7KH
FXUUHQW VWDWXV LV SUREDEO\ D UHÁHFWLRQ RI
KLVWRU\ VFLHQWLÀF LQIUDVWUXFWXUH LQ WHUPV RI
engineering and PCR expertise and the
DYDLODELOLW\RIYHQWXUHFDSLWDO

4. If things progress as they
KDYHGXULQJWKHSDVWÀYH\HDUV
what can we expect in the next
ÀYH\HDUVZLWKUHVSHFWWRT3&5
technology/methodology?

PJD

: I hope that the ability to
quantify nucleic acids reaches
DSRLQWZKHQWKHXQLWGHÀQLWLRQRIQXFOHLF
acid copy number is extended to take into
account the cell (or volume of biological
ÁXLG  IURP ZKLFK WKH QXFOHLF DFLG ZDV
H[WUDFWHG 7KLV DSSURDFK ZLOO HQDEOH D
XQLW GHÀQLWLRQ RI QXFOHLF DFLG H[SUHVVLRQ
abundance to utilize the cell as the
common denominator which will greatly
assist the ability to reproduce studies and
permit a physiological relevance to qPCREDVHG VWXGLHV 7KH HQDEOLQJ WHFKQRORJLHV
offered through miniaturization and
informatics are providing the necessary
WKURXJKSXW DQG DQDO\VLV UHVSHFWLYHO\
So in terms of knowhow, these will pretty
PXFK EH GHOLYHUHG LQ WKH QH[W ÀYH \HDUV
,WPD\WDNHDQDGGLWLRQDOÀYH\HDUVKHQFH
to see further applications being derived
and I suggest that these will be far more
translational than available presently
as the complexity of clinical matter (in
terms of functional activity of somatic
ÁXLGV VWUXFWXUDO DUFKLWHFWXUH DQG FHOOXODU
heterogeneity) will become addressable
YLD T3&5 7KLV ZLOO HQDEOH WKH GLVWULEXWLRQ
of cell activities and microenvironments
associated with cell populations to be
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apparent, which in turn will help to ascertain
the critical number of cells that need to
be sampled to permit understanding of
WKH ELRORJLFDO VLWXDWLRQ 7KH SUHGLFWLRQ LV
therefore for an important and enabling
move towards personalized healthcare
as the differences between individuals
will be characterized as a function of
FHOOXODU DFWLYLWLHV DQG LQWHUDFWLYLWLHV ,Q
many respects the main change could be
perceived as a seamless union between
VDPSOHSUHSDUDWLRQZLWKT3&5

MP:

Affordable
and
reliable
chemistry and qPCR arrays, prevalidated for any physiological pathway
or any application (mRNA, microRNA, SNP
RUHSLJHQHWLFVWXGLHV 7KH\VKRXOGEHHDV\
to use, validated on different biological
matrices and should be robust against
LQKLELWRUV 7KHVH VKRXOG EH UXQ RQ DQ\
platform and be suitable to any analysis
VRIWZDUHRUGDWDDQDO\VLVDOJRULWKP

AT:

:H H[SHFW WKDW 3&5EDVHG
molecular diagnostics will expand
VLJQLÀFDQWO\DVWKLVLVDWHFKQLTXHWKDWFDQ
deliver much faster results than current
methods and will further improve patient
PDQDJHPHQW,WDOVRKDVJUHDWSRWHQWLDOWR
become an important tool for companion
diagnostics to support personalized
KHDOWKFDUH)RUH[DPSOHT3&5LVDQLGHDO
WHFKQLTXHWRLGHQWLI\VSHFLÀFPXWDWLRQVLQ
cancer, enabling therapy for a particular
PXWDWLRQWREHWDLORUHGIRUWKHSDWLHQW

*AT

 %HVLGHV IDOVH GLVFRYHU\ QRLVH
generated
by
statistically
unsupervised use of the technology’s
capacity, I believe that manufacturers
will
continue
highlighting
technical
benchmarks of their instruments while
ignoring
the
importance
of
preDQDO\WLFV DQG H[SHULPHQW GHVLJQ 0RVW
probably, the peripheral accompanying
technologies such as single cell preprocessing, robotics and data analysis
ZLOO PDNH D VLJQLÀFDQW PRYH , DOVR
believe that there is substantial increase
in awareness for quality of published data
of which the MIQE is the most tangible
HYLGHQFH 5HVHDUFKHUV UHDOL]HG WKDW LW
is the overall good control of all steps
preceding and following the thermal
cycling rather than the qPCR alone those
KDYH IXQGDPHQWDO LQÁXHQFH RQ WKH GDWD
TXDOLW\6WDQGDUGL]DWLRQLVFHUWDLQO\RINH\
LPSRUWDQFH WR JUDQW D WUXVW LQ WKH UHVXOWV
%ULHÁ\WKHPHWKRGRORJ\ZLOOGRPLQDWHWKH
WHFKQRORJ\

MK:

Technology and methodology
is developing towards lower
FRPSOH[LW\ DQG KLJKHU WKURXJKSXW ,Q
particular single cell studies are expected
WR JURZ LQ LPSRUWDQFH 7KLV UHTXLUHV
development in sample disintegration,
cell sorting and enrichment, where we see
exciting development within, for example,

the circulating tumor cell cancer
GLDJQRVWLF ÀHOG ZZZDGQDJHQFRP 
Novel reagents that allow extraction,
RT and qPCR of
single cells without
material loss due to washing are being
developed including methods to preDPSOLI\ WKH PDWHULDO DOORZLQJ SURÀOLQJ RI
even minute amounts, and then analysis
LQ KLJK WKURXJKSXW T3&5 SODWIRUPV 2Q
methodology we see development of
new applications including analysis of noncoding RNAs, and high resolution melting
as low cost alternative for sequence and
PHWK\ODWLRQDQDO\VLV

FM:

)LUVWO\,DQWLFLSDWHWKDWWKHSURÀOH
usage and range of applications
of digital PCR will increase as users have an
increased understanding of the simplicity
and strengths of the protocol, as well as
UHDG\ DFFHVV WR DSSURSULDWH SODWIRUPV
Secondly, the improved integration
of systems, for example to facilitate
seamless/
stream-lined
extraction
of
nucleic
acids,
high-throughput
PCR-based
analyses
and/or
nextJHQHUDWLRQVHTXHQFLQJRIWKHDPSOLFRQV
Thirdly, there has been huge interest in
the ability to interrogate gene expression
DW WKH VLQJOH FHOO OHYHO 7KHUH LV OLNHO\
WR EH PHWKRGRORJLFDO UHÀQHPHQW DQG
LQQRYDWLYHWHFKQRORJ\LQWKLVDUHD

5. In your opinion, what research
ÀHOGLVEHQHÀWWLQJPRVWIURPWKH
implementation of qPCR and why?

PJD

4XDQWLÀFDWLRQRIQXFOHLFDFLGV
has been sought for several
decades, but other than a few exceptions
we are not equipped to deal with
assessing the full impact of nucleic acid
FRS\ QXPEHUV 7KH PROHFXODU ELRORJLFDO
sciences have to a greater extent made
excellent use of qualitative analyses, and
probably the cancer biologist should
EH FUHGLWHG ZLWK WKH UHVHDUFK ÀHOG WKDW
has best made use of quantitative data
as this discipline has largely compared
differences between normal and disease
VDPSOHSDWLHQW FRKRUWV 7KHVH VWXGLHV
have moved ahead of late with a desire
WR DIÀ[ D PHFKDQLVWLF DQG IXQFWLRQDO
comprehension to dysregulation through
data integration and adoption of holistic
PRGHOLQJ

MP:

Exceptionally
all
research
ÀHOGV DUH EHQHÀWWLQJ  'R \RX
NQRZ DQ\ ODE ZRUNLQJ LQ WKH ZLGH ÀHOG
of molecular biology applications which
has no real-time PCR platform, or at least
access to one in the neighbor lab or core
facility?

AT:

The
dissemination
of
throughout
multiple

qPCR
labs

*AT

: Expressed as a grade of trust in
a reaction conducted, medical
diagnostics certainly draws the largest
EHQHÀW DV LW LV EDVHG RQ UREXVW DQG
YDOLGDWHG URXWLQH 7KLV IDFLOLWDWHV YDOLG
DQG UHSURGXFLEOH ELRORJLFDO FRQFOXVLRQV
([SHULPHQWDO XVH LV RIWHQ VXEMHFW WR IDOVH
discovery and missing validation, the
LQIRUPDWLYHYDOXHSHUUHDFWLRQLVORZ

MK:

$OO UHVHDUFK ÀHOGV WKDW EHQHÀW
from the characterization of cell
phenotypes, identifying cell types and cell
VXEW\SHV ZLWK VLQJOH FHOO T3&5 QRYHO FHOO
types and cell types will be discovered
and characterized, as demonstrated by
Stahlberg (Nucleic Acids Research, 2010,
²GRLQDUJNT 7KLVZLOOEH
particularly important in stem cell, cancer,
fertility, and developmental research to
QDPHIHZDUHDV

FM:

The delivery of personalized
medicine
and
companion
diagnostics is a particularly “hot” topic
DW SUHVHQW 3&5 LV D PDWXUH WHFKQLTXH
WKDW KDV VSHFLÀF TXDOLWLHV ² UREXVWQHVV
SUHFLVLRQ DQG VLJQLÀFDQW H[SHULHQFH LQ
LWV DSSOLFDWLRQ WR FOLQLFDO PHGLFLQH ² WKDW
PDNH LW YHU\ DWWUDFWLYH LQ WKLV ÀHOG 3&5
T3&5 LV DOUHDG\ FRQWULEXWLQJ VLJQLÀFDQWO\
to the delivery of personalized medicine
and there is every likelihood that it will
remain central to the goal of achieving
economically viable individualized 21st
century medicine

6. What recent improvements have
been made to qPCR technology/
methodology to ensure it keeps
pace with industry?

PJD

:KLFKLQGXVWU\DVT3&5UHODWHV
WR PDQ\" 7KH 3&5 XVXDOO\ ÀQGV
itself as the pace-maker to which other
WHFKQRORJLHV FRPSHWH 7KH KLJK TXDOLW\
of reagents, though little discussed now
a day, facilitates highly reproducible and
VHQVLWLYHT3&5VWXGLHV

AT:

:HKDYHUHVSRQGHGWRWKHQHHG
to facilitate complex analyses
ZLWK D QXPEHU RI LQQRYDWLRQV 0DVWHU
mixes that enable faster cycling and
that can be universally used on any
cycler are a prerequisite, especially for
core facilities offering services to multiple
GHSDUWPHQWV +LJKHU WKURXJKSXW IRUPDWV
such as FastLane allow direct qPCR

analysis of cultured cells, and screening
tools, such as PCR arrays, offer new
application-based technologies for the
analysis of a larger set of genes relevant
WR WKH SDWKZD\ RU GLVHDVH RI LQWHUHVW
Multiplexing capabilities and master mixes
delivered with internal controls improve,
and thereby increase, throughput and
SURFHVVVHFXULW\ HJLQWKHURXWLQHTXDOLW\
FRQWURORIYDFFLQHSURGXFWLRQ 

of care with automated sample preDQDO\WLFV $YRLGLQJ JUHDWO\ XQFRQWUROOHG
shipment of samples from doctor to lab
ZLOO LPSURYH VHQVLWLYLW\ DQG VSHFLÀFLW\
and speed-up decisions in personalized
DSSURDFK WR SDWLHQWV $ JUHDW GHDO RI
commercial synergy between drug use
and diagnostics may propel introduction
of these tests, directly or indirectly
VSRQVRUHGE\GUXJPDQXIDFWXUHUV

*AT
MK:

MK:

: High throughput and
miniaturization

Industry
requires
standardization, to ensure that the same
results are obtained when analyzing
a sample independently of the kits,
UHDJHQWV DQG DVVD\V XVHG 7KLV LV PDMRU
challenge because of the very large costs
involved and the very large number of
standards needed, assuming a standard
LV QHHGHG IRU HYHU\ WDUJHW 7KH (XURSHDQ
63,',$ SURMHFW ZZZVSLGLDHX  LV RQH
step in that direction and standardization
was also in focus of the recent qPCR
V\PSRVLXP KHOG LQ 3UDJXH 7KH WUHQG ZLOO
continue at next year’s meeting in Korea
ZZZTSFUV\PSRVLXPHX  7KH ÀHOG KDV
also started receiving attention from
VWDQGDUGL]LQJERGLHV

7. The term “next generation”
is seemingly being applied to
everything these days. What
in your opinion is the “next
generation” of qPCR technology
and methodologies?

PJD

: A greater presence of
automation
is
certain
to
DERXQG $Q HQKDQFHG XQLRQ EHWZHHQ
sample handling, extraction and qPCR
will be best achieved via an integrated
URERWLF SODWIRUP 7KHVH DOUHDG\ H[LVW
however the difference being suggested
is that the next generation will respect the
sample to permit, for example, intact cells
to be removed, analyzed and images to
be produced that resemble nucleic acid
FRQWHQW DQG DVVRFLDWHG DFWLYLWLHV 7KLV
approach will facilitate virtual tissues or
microenvironments to be constructed from
ZKLFKIXQFWLRQFDQEHDFFXUDWHO\GHULYHG

MP:

The “next generation qPCR”
is ultra-high throughput used
LQ DQ\ GURSOHW T3&5 DSSOLFDWLRQ 7KHUH
digital-PCR and highly parallel quantitative
assays will be possible, in short time, high
DFFXUDF\DQGZLWKORZYDULDELOLW\

*AT

: Quick portable multimarker
T3&5 GHYLFHV ZLWK SUHGHÀQHG
algorithms for diagnostics use at point

I don’t think we do the kind of
leaps in qPCR development
to motivate calling any improvements
QH[W JHQHUDWLRQ %XW WKH KLJK WKURXJKSXW
platforms are new generation in the sense
WKDW WKH\ RSHQ IRU SURÀOLQJ H[SHULPHQWV
WKDW KDYH QRW EHHQ IHDVLEOH EHIRUH 7KH
digital PCR platforms are also a next
generation allowing for greater accuracy
DQG KDYLQJ VSHFLÀFLW\ DGYDQWDJHV LQ
FHUWDLQ DSSOLFDWLRQV $OVR WKH OHVV SULFHG
small lab bench instruments running few
samples only that are becoming available
from several manufacturers represent
a new generation qPCR instruments
affordable and suitable for the small
laboratory, the lightcycler nano, to
PHQWLRQDIHZ

FM:

I think it is unfortunate that “next
generation” is now applied by
VRPHWRT3&5,WLVDPHDQLQJOHVVWHUPLQ
this context which does not add to the
understanding of what a product/platform
FDQGHOLYHU$OWKRXJKDQREYLRXVDWWHPSW
WR MXPS RQ WKH EDQGZDJRQ RI ´QH[W
generation sequencing”, I’m not clear
WKDWWKLVZLOOZRUN,EHOLHYHPLFURGURSOHW
EDVHG 3&5 WHFKQRORJLHV KDYH VLJQLÀFDQW
advantages and I look forward to future
technological developments in these
SODWIRUPV )LQDOO\ HIÀFLHQW DSSURDFKHV
to multiplexing hundreds of loci on
individual diagnostic biopsy samples need
WREHIRXQG

8. Has there been a noticeable
impact of qPCR on gene
expression analysis?

AT:

Although qPCR was initially used
as a validation tool for selected
WDUJHWV LGHQWLÀHG E\ PLFURDUUD\V LW KDV
replaced microarrays and is the standard
technology used for gene expression
analysis due to higher reproducibility,
sensitivity, and the requirement for less
WHPSODWH $V D UHVXOW RI WKH DYDLODELOLW\ RI
genome-wide assays for many species,
gene expression analysis can be performed
on almost any target, including in a
SDWKZD\DQGGLVHDVHUHODWHGFRQWH[W
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worldwide will surely require further efforts
WRZDUGV VWDQGDUGL]DWLRQ ,W LV WKHUHIRUH
not surprising that around 40% of scientists
have already heard about the MIQE
guidelines and are making an effort to be
FRPSOLDQWZLWKWKHP

