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C\ Evaluation of quantitative ability of
(/'FD A genetically modified contents by digital PCR

Yun-Ren Lai, Hsin-Ying Tsai, Yu-Chin Chen, Yu-Ting Wang, Shih-Ting Chiou, Hsiu-Wei Tsuei,
Che-Yang Lin, Der-Yuan Wang, Lih-Ching Chiueh and Hwei-Fang Cheng
Taiwan Food and Drug Administration, Taiwan

In the past, quantification of genetically modified (GM) contents in foods mostly relayed on real-time PCR (qPCR) by standard curves which
were set up by certificated reference materials. Digital PCR (dPCR) provides a route of absolute DNA quantification without standard curves,
which has the potential to enhance the efficiency of precisely measurements of GM contents in food. In this study, we used 3 different platforms
of quantitative PCR and digital PCR systems including ABI 7900, Fluidigm Biomarker HD system and Bio-Rad QX200 to evaluate their ability of
quantification of GM contents. We took the samples containing the varied concentration of GM soybean events MONS9788 (0.1%, 0.5%, 1%, 3%,
5%, 10% and 100%) to determine the copy number of MON29788-specific genetic elements and validated the data by minimal performance
requirements for analytical methods for GMO testing published by Joint Research Centre in 2015. It was showed that data from three platforms
were able to fit the predicted values in varied concentrations and limitation of detections (LOD) in each platform was 0.1%. However, the LOD
was attenuated by increasing the dilution ratio in Fluidigm Biomark HD system, which could be improved to 0.5% by increasing sample
concentration. Overall, there was no difference between gPCR and dPCR in quantitative ability of GM contents. The dPCR also can provide a
reliable way for quantification of GM contents. it also can solve the problem of testing when GM reference materials are in absence.

A

A
Flowchart - N T NI

100 %

Q=23 386% 052N MN 2.0
ABIPUSM M0 Qw4 350 OSSN AN 1895%
Q=S e4x Q30K AN 2150

B

[ | % | wa| 0 | o] i ]
25 352% OUSK AN 17408

M‘.‘:‘""" G4 286% 0S53% 3681% 454%

C125  328% QS1% 1541% 945%

ADIPRISM 7200 NT
Razi-one PO rpntam

qPCR

c
= = [ | 3% | wo | o | mor | o]
S + &5 _)100%-1096-5%‘396 C28  JA1% QUK S16% 187EN
i 5o, -~ *1%-05%-01% BIOMAD Q00  C1v24 331K Q1SN A00% 083N
Cw26 126% ans AN suN
dPCR

Fig. 4 Testing for 4 serial diution of 3% GM soybeas everts
MONSITES in 3 Sfferent platforms. (N=3)

ARl 2 | oo | oo | 0w | ow |7

% Im% [EE1S N 17A0% 431 PR
d s LoE% 0% e% TN e o i 3 el
Flakdigre Biamack WO Dighad PCR (113 as% aus 0% 1728% Fhakdign AT = i
1% oor% 020%  DLG%  -uax rre— o
Fig. 2 Rurshs of GM content n varfed concentrations of G SORMD 3% 03% 03N oax sy
scrybems evets MONSSTES by Flsidigm Bomark HO systers . S
Result ey

Fig. S Umbation of quantification [LOG) for  seriel dilstion of

A 8 5 s GM soybean events MONEITES in 3 different platforma. (Nw3)
= . i L4 ‘ EE - 3
Do SR Conclusion
c > D
o i = Advantages of dPCR
H - !f > * Absolute quantification
E [ 3 — =5 e s T | * Don't worry about reference materials
c o E F . = o
. . S . PCR
- E - | - q - l Analysis of *
% - — D3N~ — GM Foods
== ;g dPCR
S
= » MONRITES (+) nm:)
........ Iz e
N S R, * L vt — MOKRSTRE (o) -u:un-;q
E S “ui ) Reference
EENENENCTET - A
00%  1LAE% TION 6% FEVEEN « st L C, U .Y, Chen, Y. C, Wiy M N, 3nd 588, 0¥ C (2004]
nx nux  ams sas nus | o | we | s sl das ) [Duiohnet. of vty it Sov: Sew: Nompls 28 pmatioaty
% XL % 2% W 0% RELLA L %% 208% 1053% mocied rabe [T11, Ml&_whm”-ﬂmlwtﬁ-'—-
% 1% am% WuI% 2uN 0% 1wos  ou% 9% nox SRPEILE Nood Do S £ 00L.
% 1M auMs nns B0 % ms omo% oS waoN *  Mociet D, Stetly D, Miwvec M, Gruden X, 2ol L [2013) Cusreeve
oss o3t % ooen 0% 127I% % JALS cus 1ies nms sralel of food Bnd feec tarple with drogiet dgtal POL PLaS One
a1 onw an% nn%  Es 1% 6% co% VIX 4uN May 335|650
Fig. 1 Standard curves and ampificstion curves of (£ and :‘:: :_:: :: :‘:: uo: * Tchatary K, Teabatabe R, Mansturd] T, Foto 5, Miseghti € Nogachi A,
MONEITEE by a sevial dikition of pGMT-3 reference pleumid Konds X, Ninimaki-Mogami T, Karabima T, Mana 4 0 K (2005)
#nd reslts of GM content In varled concentrations of GM Fig. 3 Resuits of GM content in varied concentration of GM Oiniapmnt - 2t - Subostion -1’ Sovet Rpmoll: - Qomifiotion” VEN
Strybess events MONZITEE by AB PREM 7900 [Ne3) soybesn events MONSTES by BIO-RAD QX200 systam . (Nw3) Muthod for Genercally MocMies Soytean MONITICL Shckatly

Theoigaty Zauhl I7)6)1AT-192.

35



-Q3 -

Contributing Author(s)

‘Yun-Ren Lai, Hsin-Ying Tsai, Yu-Chin Chen, Yu-Ting Wang, Shih-Ting Chiou, Hsiu-Wei
Tsuei, Che-Yang Lin, Der-Yuan Wang, Lih-Ching Chiueh and Hwei-Fang Cheng

Organisation

Taiwan Food and Drug Administration

Email Address

1707wyt@fda.gov.tw

Poster Title

Evaluation of quantitative ability of genetically modified contents by digital PCR

Abstract

In the past, quantification of genetically modified (GM) contents in foods mostly relayed on
real-ime PCR (gPCR) by standard curves which was set up by certificated reference
materals. Digital PCR (dPCR) provides a route of absolute DNA quantification without
standard curves, which has the potential to enhance the efficiency of precisely
measurements of GM contents in food. In this study, we used 3 different platforms of
quantitative PCR and digital PCR systems, including ABI 7900, Fluidigm Biomarker HD
system and Bio-Rad QX200 to evaluate their ability of quantification of GM contents. We
took the samples containing the varied concentration of GM soybean events MONS9788
(0.1%, 0.5%, 1%, 3%, 5%, 10% and 100%) to determine the copy number of MONB3788-
specific genetic elements, and validated the data by minimal performance requirements for
analytical methods for GMO testing published by Joint Research Centre in 2015 It was
showed that data from three platforms can fit the predicted values in varied concentrations
and limitation of detections (LOD) in each platform was 0.1%. However, the LOD was
attenuated by increasing the dilution ratio in Fluidigm Biomark HD system, which could be
improved to 0.5% by increasing sample concentration. Cverall, there are no different
between qPCR and dPCR in quantitative ability of GM contents. The dPCR also can
provide a reliable way for quantification of GM contents. It also can solve the problem of
testing when GM reference materials are in absence.
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