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KB — ik AR B e AR 4 0 fiEiBA RSB 41 R & (polymerase chain reaction; PCR) Ff ¢
Fe by & A KR Baty o BT BAAERAT BB LR B o AT R AT K E 2Lig B EHI2-527-1 & & 0 FIRZ &L A
% R 7] (flanking sequence) ¥ %4 % UGPase - 750§ HM 570 H 8 44 0 pGEM-EH92 » 4| A Bp i X &8
&b 44 R J& (real-time PCR) 3 B4 | REZMAE R =099 > BMEHERIKEL 20 183 B > 3% (wiw) BHRMA
(bias) & 16.3% * A HAZAER £ (relative standard error) A7 6-12.9% © AT~ LA E T K H R AA KA XS
#3% EH92-527-1 3% & » WH M S F WY RAE 4G RERETEFEE © 55 A EHIO2-527-1 b A X
RNApol (RNA polymerase) ¥2 nptll (Neomycin phosphotransferase II) » & & GBSS (granule bound starch synthase)
KL BAZ > M5 ER A48 R & (multiplex PCR) RJE » T 1F RAKARRIFEIR & 3% » o7 ¥ K845 584
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WMBEHERELYRNEREE RS
(International Service for the Acquisition of
Agri-biotech Applications; ISAAA) 2013
Gt EREUR - 2K HEAIIEA 27 HE K EE
EANBE (BL AR (FY) > @EMHEFERE
# 175,200,000 ha - Hrf» B KT SRR
TAERT9% BN E KRS REREREE
8 32% - HAlGEBE T - 3RS F 2 5EE
O PE R 8l Teia @ XL &
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2 & (polymerase chain reaction; PCR) fy A&
BEFT R A S TR R - SRR - &5
—M > BEREEE T EKe/MNEERE
i A2 RataY) 2 & 5751 (flanking sequence)
s et 5l (primer) » (0] & 73 A UAEY) Z
% (event) » 2 B AT (E YR T B0
3% (Lipp et al. 2001) - — ¥ PCR ¥ % & PCR
(multiplex PCR; mPCR) » & i & M 19 &z ) 75
R o MAEEEMRHTH - FH2% D5HEFA PCR
HELTHEER (Hupfer et al. 2000) » H AL
RIS 8 5 & R H $H [ JE (real-time PCR) fy
FEER L HAlE S flE S S E g
PCR (digital PCR) EA{#[H %I & FH (microarray)
% °

B EYIRe R 2 SFE R A i (certified ref-
erence materials; CRM) » A 483 H A KL R A
5] (Nippon Gene Co., Ltd) ~ Bt E5 I & 0 58 &
OZ THI2EYE S & NH5T 0 (Institute
for Reference Materials and Measurements;
IRMM) 5% 2 B i i (b 2 1% 2 (American Oil
Chemists’ Society; AOCS) ZE & fE=1:5 » (R
FEAE on 7 i B B I RE 1% 61U IR 2R o
{EF - 781 > CRM 2 FH 1E 7 4H 45 &8 % 5z 1
‘BN - ARG RGT - HEEGHEFGE > B
A IEFT A B U EY) & BE AU T 84 CRM » Fy
vifk CRM Z G &G » w | F [E]Hs 7 75 R 8 B i
TEV) o 2 YiE B — M P 5 DU L R B — 151
MNERE » HEESEY)E (plasmidic reference
materials; PRM) (i 5] {F Ky & 14 B0 & il 2
A o Y PRM BUMSRE BE ~ #ROE@ERE > o]
E A Ry CRM YA E A Y)E (Kuribara
et al. 2002; Shindo et al. 2002) -

B 82 E EH92-527-1 fn Z F F A KB
{E (gene silencing) f¢ffy » [& (A A4 REAL &G &
A5l (granule bound starch synthase; GBSS)
ZRE  DIEIIE SR BRI R 28 o At
FC I FH B R B 4 5l 8 SR AR DU 8% 38 EHO2-
527-1 7 /& §& £ % W) '8 pGEM-EH92 » N &
K5 8% B R EF W I e A 0 B R BE (LS (UDP-
glucose pyrophosphorylase; UGPase) % [N ¢
§I| 81 EH92-527-1 fm 238 5L 7 51 > i pGEM-
EH92 & #8 B 7T [5] B A 0 b 2 W & Fe 51 > 36

[ ] Real-time PCR 7 17 5 [ & % 2 EH92-
527-1 /it % (BASF Plant Science®) 1% & 43

LB CRM 2 g E B - FAEE TR E ~

&8 H o] R HY EH92-527-1 i % 7€ & f M
ik e BhAh o AR B E HE IS 82 F EHO92-
527-1 &t Z B % mPCR fig I £ lg > 0T [5] 0 A
M EH92-527-1 it % RNA 2 & 5 & A (RNA
polymerase; RNApol) ~ $i $i 4= & fi % 5
(Neomycin phosphotransferase I1; nptll) » PAJz
GBSS BRI s %1 - DL F W T € & BLE 1
T 77 2 T » BHRTH R R AR BRI 3S ELCUE )
TRIE T 2 255

MR TR

RIVREAHS

A B CRM B H Institute for Refer-
ence Materials and Measurements (IRMM) »
BHE (1) EIUE # F EH92-527-1 fh R Z B
oy R FE 8 T, [ERM"-BF421a (0%, blank) Bi
ERM®-BF421b (100%, level 1)]; (2) E:i £
2 AMO04-1020 % 2 BRER RS [ERM-
BF430a (0%, blank) ~ ERM"-BF430b (100%,
level 1)] 5 (3) £ 4 K & Roundup Ready Soya
T -y A= 5 [ERM®-BF410ak (0%, blank) -
ERM"-BF410gk (10%)] - {E FyF AL B $5 2
TA4H 7 52 JE{A (Kennebec) % > HEE B {TE
FEEEZEGEE I REHEY - MYEREZ
DNA #J#£ B {f A Plant Genomic DNA Purifi-
cation Kit (PROTECH, Taiwan) °

BE23Y)E pGEM-EH92 Z 15EEHH
fie

AR BT 2 B o #5 2 EH92-527-1
fh R 25 FHEE > 2% H IRMM #2{it ~
EH92-527-1 fh % B — 75 F S #2 Z N R M5
(UGPase) A1 &R - ARG $5% EH92-
527-1 & % CRM [ERM®-BF421b (100%)] =~
B[R #& DNA By 545 > 43 7l LA UGP-F/UGP-R
J EH92-RC F/EH92-RC R 2| T-¥f (£ 1) i
758 1 X PCR > B E H 213 bp 2 UGPase F
161 288 bp 2 EH92-527-1 Fh & B —MEF S
7> UGP-R 1 EH92-RC F 1y 5° Ui B 75 24 {#
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Boest HFH1H

F1. B SEBARE SN E A RS [T B RS A B3] -

Table 1. Primers and probes used in PCR, mPCR, recombinant PCR, and real-time PCR (RT-qPCR) in this re-
search.
Target Primer/Probe Sequence (5> — 3°) Amplification length (bp) Application
Event- Event527-bfl GTGTCAAAACACAATTTACAG 134 PCR, RT-gPCR
specific St527-R1 TCCCTTAATTCTCCGCTCATGA PCR, RT-qPCR
St527-S2 AGATTGTCGTTTCCCGCCTTCAGTT RT-qPCR
EH92-RCF ACTTGGCTATGCTTCACATCACC- 288 Recombinant PCR
GAGAGGTGGCAAAAATTTTCAGAAGG
EH92-RC R AACGTAAAACGGCTTGTCCC Recombinant PCR
as-gbss-F1 TGCCACATAAAAATCAAGAGTAACTA 189 mPCR
as-gb-R TGAGGGATACGCAGAACAGGTCAT mPCR
UGPase UGP-qr GGACATGTGAAGAGACGGAG 86 PCR, RT-gPCR
UGP-qF CTACCTCTACCCCTCCGC PCR, RT-gPCR
Mhmg probe CTACCACCATTACCTCGCACCTCCTCA RT-qPCR
UGP-F TTATCCGGGAGAAGGTGGGAGT 213 Recombinant PCR
UGP-R CGGTGATGTGAAGCATAGCCAAGT Recombinant PCR
PhyRC-F ACTTGGCTATGCTTCACATCACC- Recombinant PCR
GGGAAGATCTCACATTTTTGTTATTCA
nptll sNPT-F CGCATGATTGAACAAGATGGATTGC 420 mPCR
sNPT-R ATGTTTCGCTTGGTGGTCGAATGG mPCR
RNA RP-F TCGTGGATTTTTCCGATCTC 862 mPCR
polymerase  pp ATCTCGCTCCATCTCTCCAA mPCR

H WY 6% B ¥ - PCR 2 ¥ L. UGP-F/EH92-
RCR 5[+ ¥ #E 1755 — X PCR I » A 15 472
bp 2 EAF B ez R BRI EETE & pGEMT-
Easy Vector (Promega) 1& » RI5¢ N B UG $0 2
EH92-527-1 'H %8 2% ¥)'E pGEM-EH92 %
(B 1) - EAS DNA B GEEE —F% 2
ESPAEZRAVRRERIEE: > DL 100 rpm R E
8 h» F L Mini Plus™ Plasmid DNA Extrac-
tion System (VIOGENE) #{7/& #% DNA AYZ£
HY » 88453 ¢ & Et (NanoDrop P1000, Thermo)
EBBRG  WEREB AR RN AR
AT -
5|5 E— TR

PCR [ & {4 51 ¥ 5 82 B UGPase B[N #1
BE$2E EH92-527-1 BUH Hvm A H M
Sl FHHE5]T% UGP-qF/UGP-qr B2 E527-1bf/
S527-R (F 1) #ITEHE —EmMl - WMiEEY K
86 bp B1 134 bp - [ JER K S ELREE DNA 100
ng ~ 0.2 mM dNTPs (Promega) ~ 1x PCR 4%

f#% [20 mM Tris-HCI (pH 8.0), 10 mM KCI,
10 mM (NH,),SO,, 0.1% Triton X-100] ~ 2 uM
5] 7 %t ~ 1 unit ExcelTaq"" DNA polymerase
(PREMIER) » 44 7 JE B f& & 20 pL ; DL 94°C
AR FE 2 min > BEAE DL 9O4CE R 30 s
56°CRETE 30 s~ 72°CRJE 30 s » F£=f 35 (AE
B 8Ll 72CHEFE 7 min (248 1F K2 FE (Veriti,
ABI) » PCR YL 2% ~ RSB A 1T X 7
e -

Multiplex PCR

mPCR 7 Jf& {4 $t ¥ 1§ $% B RNA pol BN
(862 bp) ~ i Pt £k ZK i & npell B2 [A (420 bp)
K EH92-527-1 i % anti-GBSS 5 %1 (189 bp)
#E 1T [E] B AR > (2 ) 3 ¥ 5[ RP-F/RP-R
SNPT-F/sNPT-R i as-gbss-F1/as-gb-R #: 1T H
R B iE (& 1) - mPCR B & B NG
DNA 100 ng ~ 0.1 mM dNTPs (Promega) ~
I1x PCR 4 ff & [20 mM Tris-HCI (pH 8.0),
10 mM KCI, 10 mM (NH,),SO,, 0.1% Triton
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UGP-F UGP-R EH92-RC F EH92-RC R
- <« -
MMM 1stPCR
UGPase EH92-527-1
l event-specific
UGP-F EH92-RC-R
- = 2nd PCR

I

recombinant fragment

*EH92-RC F 5’ overhang
compliment with UGP-R

l ligation

I pGEM-EH92

1. EESEYE pGEM-EH92 2 fEEE5EIL - 1st
PCR 4% HI|F| F§ UGP-F/R L) &z EH92-RC-F/R ¥ 4] 4
MR (UGPase) FoifinzH—1Ef751 (event-specific)
LA PCR #75203%1E - 2nd PCR FI|F UGP-F &1 EH92-
RC-R #E{T recombinant PCR » B Wi {lEl 7 Fe i3 - %
H PR ISP A pGEM-T #E2 -

Fig. 1. The strategy of plasmidic reference material
pGEM-EH92 construction. UGP-F/R and EH92-RC-
F/R primers were used to amplify potato endogenous
gene UGPase and EH92-527-1 sequences in 1st PCR,
respectively. Two amplicons from 1st PCR were joined
together in 2nd PCR using UGP-F and EH92-RC-R
primers. Finally, the recombinant fragment was put into
pGEM-T vector.

X-100] ~ 0.1 pM 5[F¥} ~ 2.5 units ExcelTaq™
DNA polymerase (PREMIER) » 48 |7 FE RS F5 By
20 puL ; DL 94°CHIpEEE 2 min > $24E DL 94CE
TEEI 30 s~ 56 CHEH 30 s~ 7T2CXFE 30 s »
FLEF 30 EF5IR > & DL 72°CHEH 7 min 1£4%
1F 7 J (Veriti, ABI) » PCR E¥ 1L 2.5% 38
FEB ARG HETT =k o M

B 2 Z YY) E pGEM-EH92 Real-time
PCR

pGEM-EH92 Fy A & B A i & 2 &
EH92-527-1 /& Z =2 PRM » pGEM-EH92 ‘& &
DNA %% DL Sacl 1% 2 I U 5k 4¢ 14 72 =X (linear
form) 1& » DL 43 )% % & #F & & (NanoDrop
P1000, Thermo, USA) » I 3 2 2 LA 75 7
(standard deviation; SD) /NJA0.05 » RI|f H 5
{8 B PRM #4482 E (Kuribara et al. 2002) o
fic# A =X 1 812 #2 5 PRM 19 #5 H % (copy
numbers) » i 7 BE B T Bl A 20 ~ 6.25 x

Jitk 21

10~ 1.25 x 10*~ 2.5 x 10° & 5 x 10° (copies/
SuL) -

Copies number of PRM
Total PRM weight (g)

" PRM weight per molecule (g)

(M

PRM weight per molecule
= Size (bp) x 660 x 1.66 x 10 (g) (2)

PRM Real-time PCR 7 J& ;7§ & 20 ~ 6.25 x
10°~1.25 x 10* 2.5 x 10° 2 5 x 10° copies (5 pL™)
A [F % H # 2 pGEM-EH92 & #G DNA - 1x
Gene expression master mix (ABI) > 900 nM
5] F ¥ (Event527-bf1/St527-R1 B UGP-qF/
UGP-qr) ~ 250 nM 2 & 5% £ $t (St527-S1 &,
Mhmg probe) » (=M [F PRM #5 H T o &

—MEFHEL UGPase &t (1) » BARIERS
T Fy 25 pL o SZJEMRAEFy SOCTH 2 min » 95C/Z
JE 10 min > $E 95C T 15 s~ 60CTF 1 min

3t 40 {E{EEE (ABI 7500, ABI) - t"ﬁ?ﬁ%%‘ﬁi
Ewﬁaﬂ%ﬁiﬂ (no template control; NTC) >
Rl ERmEE3 X &3 Xz CtE
(cycle threshold) AN 3 fHE#E HE - W
TR KE 2 PP HE AR
(relative standard deviation; RSD) » RSD &
ANFWAR 4. 20625 x 107~ 1.25 x
10*~2.5 x 10° }z 5 x 10° {f ¥ H# >~ PRM fif
B Ct{H > 3 RIEETL EH92-527-1 A —
FHIRIANEER (UGPase) B 8L -

Ct — Y Intercept

Log,, (DNA) = Slop

3)

Standard deviation of copy number

RSD = (4)

Mean of copy number

ELZYE pGEM-EH92 EE 554
EIFEXEE (precision)

E (accuracy) £

g;mm
=

FoEF ' E RS 5 Y)E pGEM-EHI2 #E
T2 UG 85 & EH92-527-1 JE 8 2 A1 /S
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BLKEAETE > 43 RILL 1~ 3 K 5% (w/iw) K [E] &
r—Z EH92-527-1 & $2 2 CRM 5 5 55 B i
4y B _E %377 Real-time PCR » W JER S 13
K 5% (wiw) 2 B[R #S DNA180 ng ~ 1x Gene
expression master mix (ABI) > 900 nM 5]
¥} (Event527-bf1/St527-R1 @ UGP-qF/UGP-
qr) ~ 250 nM 7 & St EE$t (St527-S1 &, Mhmg
probe) » 73 Al A [F] R 4H & CRM H i &
BV FFI 8 UGPase (1) » HAK FERSTE By
25 ul > VB RS EYEFTEE 2 RE S K
FEAFRREZEMME - REFTFEFRHRE (&
4 BEMHEERESRE (A5 FHEERS
91’8 pGEM-EH92 # 17 2 0 B $5 2 EH92-
527-1 E BN AERE S B A -

. Mean value — True value
Bias =

0,
True value * 100% )

RSD = Standard deviation of values

0
Mean value X 100% (5)

R
BEELZY)E pGEM-EH92 Z 1B B S

aaﬁi

HEES B YE pGEM-EH92 JE Fr 45 R AN

2 B 22 EH92-527-1 A B — M F7
Bl UGPase 2 P ¥ &L B2 56 R - $F ¥

Z B —[F 4l UGPase ¥ 5t~ Real-time PCR
5T B ST B E A1 DA ST B8 B R AR AR

5|3 E—1THER

R AR PR S FHFI 2 H

— 1 > 43 B LA Kennebec B $5 2 ~ EH92-527-
1 ~ AMO04-1020 ##5E B $5 2 Bl Roundup Ready
B K A #S DNA B #1fL - FIIH PCR Y
TFETRN - SREEH - BRZBNEHE
BN Z UGPase 5| T HEEH B R ZAVER
A5 DNA fi 8l Hi H £ K/ 2 7 B (86 bp) ([
3A) : ffif EH92-527-1 2 fh % B — M5 T X
AE¥T 100% EH92-527-1 7 B #5 2 H [N % DNA

Tl B R B2 (134 bp) » ¥ HA G 32 F AN
BS DNA K K Y B[R BG DNA it % 3 g Hi A5

Boest HFH1H

UGPase

TTATCCGGGAGAAGGTGGGAGTGGCCTCTGTGGTGGACAAGCTG
UGP-gF

AGGGARAGCGAGACTGAGATGGTTTGGACATGTGAAGAGACGGAG

Mhmg probe
TGCAGAC GCCCCMTM‘W%GAGG
UGP-gR
GTACGCGGAGGGGTAGAGGTAGACCCAAGAAGTATTGGGAAGAG

GTGATTAGACAAGACTTGGCTATGCTTCACATCACCGAGAGGTG
GCAAAAATTTTCAGAAGGGTCARAAACCATTTACAATTGAAACA

AGGAGTCATAAGCTCAAACATCCACAAAACAGTGTCAAAACACA
Event527-bf1 Flankinf DNA
—>
ATTTACAGCACAAAAACCCAATATATAAACARARATGATAATCA
St527-R2

INNNANANANANANANANANAN
CAAGAGGTAGGTATGCACTGATAGTTTAAACTGAAGGCGGGARA
St527-R1

AAANAAN

CGACAATCTGATCATGAGCGGAGAATTAAGGGAGTCACGTTATG
Pnos

ACCCCCGCCGATGACGCGGGACAAGCCGTTTTACGTT

[E 2. EiE2EY)'E pGEM-EH92 2~ FF%1]  UGPase

51 K5 UGP-qF B UGP-qR (Fi75%) » $RETKE &L E
& Mhmg (&’/Fié?i) R §5 T EHO2-527-1 i &
B —F¢%] (flanking sequence) 5 [T~y Event527-bf1 Ei
St527-R1 (Fi5%) » ST & AL E Fy St527-R2 CRER
&) o

Fig. 2. Result of sequencing for pPGEM-EH92. UGP-
gqF and UGP-qR (arrow head) were used as primers,
and Mhmg (wave line) was used as probe for UGPase
sequence. Event527-bfl and St527-R1 (arrow head) and
St527-R2 (wave line) were used as primers and probe,
respectively, for EH92-527-1 event-specific sequence.

FEEY R Bz (HE 3B) » BURAHER AT (i H 2 T
BIA N Z H— 15[ 7% (UGPase) . EH92-
527-1 ik H M5 rEEAREHE % -

Multiplex PCR

FIF EH92-527-1 fh & H— ~ BHER
A PR (RNA pol) FIBEE 5552 F51) (npell)
i 5| 1 ¥f as-gbss-F1/as-gb-R ~ RP-F/RP-R ~
sNPT-F/sNPT-R #:4T Multiplex PCR 18 » H
BREEYIR/NTT 11 B 189 bp ~862 bp 1420 bp (i
4) o 3l S 82 BARAE &L 100 ~ 75~ 50 ~ 25 -
10~ 5~ 3~ 1 F 0% (w/w) HET iz e A R
ML &5 R BUR R ] 3% (wiw) 2
fihn (& S) »
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EEz2IYE
PCR

£RH EH92-527-1 fh A B — LT 5L 82
ZNHEHIEE A (UGPase) £ B 1T HEELT 20
6 x 10~ 1.25x10"+2.5x10° &5 x 10°#H
% 5 f#H R & 2 Real-time PCR > FfHEE 3 &
- GEFRAE 6~ 7R - MBS ZIAEGRE
(R? value) “FHg 825 0.99 DL | > Hif5 7 %

pGEM-EH92 Real-time

A M 2 34 56 78 M

e 1

(B) 2 34 586 78 M

e T

3. FE$5E EH92-527-1 i HH —5[ T EA
A MRS [ PCR H—MEHERD - (A) BB LM
K (UGPase) 515 > THHIHEE A DNA K/ B 86
bp © (B) B #% F EH92-527-1 L — 15[ T 1 iF
DNA K/[NFy 134 bp PCR EW)) ©

Fig. 3. Specificity validation of the taxon-specific and
event-specific primers for transgenic potato EH92-527-
1. (A) Taxon-specific primers for potato, expected PCR
product is 86 bp; (B) EH92-527-1 event-specific prim-
ers for potato, expected PCR product is 134 bp. Lane M:
50bp DNA ladder; Lane 1: 100% EH92-527-1 potato
CRM; Lane 2: 0% EH92-527-1 potato CRM; Lane 3:
100% AMO04-1020 potato CRM; Lane 4: 0% AMO04-
1020 potato CRM; Lane 5: Solanum tuberosum (Ken-
nebec); Lane 6: 10% Roundup Ready ™ Soya; Lane 7:
0% Roundup Ready ™ Soya; and Lane 8: ddH,O.

RNA pol NPTII

Jitk 23

EE%DT%&':IZ%E

fHh & 2 4R DA e BB FH AR HE
(SR

BHETE - ASERGERAT

UGPase:
log,, (DNA) = Ct — 40.34675/-3.54073

AR E—MEF
log,, (DNA) = Ct — 42.56533/-3.63083

AT RIS 2 S35 Ct{EF A AR &L
mESAN  WETHRE LK HEY  SHEMRS
ZHHBHPHEE LA EERERGS R 2
RSD HAFE 2 s » &R ER - A imE N
HHIEEL N (UGPase) F; EH92-527-1 fh &8 —
YEFFIHIE 7 Rz 2882 REHER
BHEERAK 3 e R Bl RN
IME -

BiE2ZY)8E pGEM-EH92 EE
AENEZ ERREEE DT

MRS B REE &S ROF 3R 1 -
3 5% (W/w) (R EE 4 Bl B 62 ~16.3 F2.2.2% -
TR T Rl Fy 13.0 ~ 11.2 &2 6.1% > [R
1% {5 E K 25% 4 - HERREEH 9L 2 R
A (L EAL A S 5T o8 B 22 45 3% ﬁAT% 7 #i B 25%
AN AR H 2 E ERERES
ZY'E pGEM-EH92 7 M K ol (EEEE -

B

as-gbss

-
——
e
=y
—
D
———
e
e
s
e

l
FELINN 11

M N 0% 100%M N 0% 100% M N 0% 100%

< 862 bp
<&— 420 bp

<& 198 bp

4. RNA pol ~ nptll 4 anti-GBSS E:F > 55 STt 44 7 e > R I%5 5185 K B - M AT+ 100 bp DNA ladder: N77:

Negative control ; 0% {7 : 0% EH92-527-1 CRM ;

100% 77 :

100% EH92-527-1 CRM -

Fig. 4. Electrophoresis results of PCR amplification for RNA pol, nptll, and anti-GBSS gene. Lane M: 100 bp DNA
ladder; Lane N: Negative control; Lane 0%: 0% EH92-527-1 CRM; and Lane 100%: 100% EH92-527-1 CRM.
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Boest HFH1H

== < 862 bp
el <— 420 bp

N < 189 bp

5. FIFE% e -OBIHE N I EEIIS i0H] RNA pol (862 bp) ~ nptll (420 bp) ~ anti-GBSS (189 bp) L 100% F1 0%
EH92-527-1 CRM Rr B H R [EI LLFIATAR ST TR (K T EU RS (LOD) fgfl] -

Fig. 5.

Simultaneously detection for RNA pol (862 bp), nptll (420 bp), and anti-GBSS (189 bp) by means of mul-

tiplex PCR. Samples for the lowest of detection (LOD) were mixed with 100% and 0% EH92-527-1 CRM, respec-
tively. Lane M: 100 bp DNA ladder; Lane 1: 100%; Lane 2: 75%; Lane 3: 50%; Lane 4: 25%; Lane 5: 10%; Lane 6:
5%; Lane 7: 3%; Lane 8: 1%; Lane 9: 0%; and Lane10: Negative control.

E:]

EANEERN R AZ B E Y ERAG  # AL
By MR N AL 53 sk & 2 #a R
BRI - &K% 575 (flanking se-
quence) ° HH > [E] dn 2 2 BIE (E P 1 R B A
AL E S AMEE - BIE AR EFEY W&
JHIFERY (Holst-Jensen et al. 2006) = UGPase E.
S E MR ERERNE T RE AR
(Borovkov et al. 1997) » 0] {E & B85 Z 2 ¥fa
EH—M: (taxon-specific) il 5 4h (Watanabe
et al. 2004) - 5y BT E 2 HIEAR - $H E
i Fp A s A s B A 5 5T 2 PCR i DA R
JE Nl iiE AR BE (UGPase Fy 86 bp » i
FH TR 134 bp) » WA E P28 HE R
HiEpy » BEREA BFNE—M (& 2) -

{E ¥ B R B8 N 7] BE 77 78 81 4h Ji T-DNA
FHALE R P 51 & 5 RE 25 5080 1 1) A 0 ]
RE 7E A 35 H) B 15 M B9 7T BE (Renning et al.
2003) © Jy 3 i T M AR Y SE R M BLER A fE & -
WA » AR FIAH %8 PCR ST LB —
[ FE RIS Ao 26 B3 B A HE
Feoll - VIEE—EFY] - AMEB L7
BT AR -WERAREREL - H 0 ZEH
TR HITEE—RIET g EAEES  HXEEE
H I 7 51 B 78 20 S HE R 1 (51140 PCR OB &

HEOE 81 PCR T E(LE24H L > 40 ANTP ~ MgCl,
BE - BEEERAR) HAHEE - At 5k
GHIRECHE B EE B TR A - HarE
TR B HIRIE R AR - R b
MER A > Al statE R B EEyIEE -
B 8 A/ INEE ] 2 UHR BT o WSS 0 1 ZE
A5IF Tm H ~ BENREETRELHTE -
R - FMFAARE S 7R DR S &
PCR > #FmEN S| FREHEKEREHS
A AR [E] P B it e P 2 DR 8 A T B A s B
TENE M el &R A2 3% (w/iw)
([ 5) -

— {1 = > DA% E PCR ;M7 E I E
Yokgoll > FTEIBS A2 (E HAE S - A2 &
PCR T EETEMRE > HEAHEER
It 7 g i E Sl Bahs > X A Real-time
PCR K #E1T » HECHBTESEY )T
DA Real-time PCR ZR#EST © [T XAEYIHY
fE i EalBaly o (0 PTEE e i CRM 2
kRS HEERHZEE - CRM K H P
5 TE FE EUEY) it B BHL B /5 R B MR TR TP PR 1 5 Y
MR EHYBRBESIFEELR L2 EEERE
‘G (Zhang et al. 2011) 5 A[JERG 2 BEAE
HEEHSIEATE  HNEILE SRR
oL MER NG ERE - BERRF I
BYVEMHESENBIEE » X CRM WY
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Fig. 6. Detection for serial dilution of taxon-specific detection for EH92-527-1 by real-time PCR. (A) Quantlﬁcatlon

curve for plasmidic reference material (pGEM EH92); (B) Amphﬁcatlon curve was constructed by 5 x 10° copies, 2.5 x
10° copies, 1.25 x 10* copies, 6.25 x 10” copies, and 20 copies of plasmidic reference material (\GEM-EH92).
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Fig. 7. Detection for serial dilution of event-specific detection for EH92-527-1 by real-time PCR. (A) Quant1ﬁcat10n
curve for plasmidic reference material (pGEM EH92); (B) Amphﬁcatlon curve was constructed by 5 x 10° copies, 2.5 x
10° copies, 1.25 x 10* copies, 6.25 x 10” copies, and 20 copies of plasmidic reference material (\GEM-EH92).
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#¢2. pGEM-EH92 25 HHGHH] Real-time PCR #fffi 2 #5 H B~ B -
Table 2. Repeatability of numbers of pGEM-EH92 from 20 to 5 x 10° copies per reaction for each real-time PCR.

Copy No.

Target True value Mean RSD*
UGPase 20 19.13 0.10
625 680.98 0.20

12,500 11,829.24 0.16

250,000 279,472.20 0.01

5,000,000 4,659,142.00 0.04

Event-specific 20 23.02 0.25
625 588.49 0.24

12,500 11,239.84 0.23

250,000 254,614.40 0.18

5,000,000 5,473,020.00 0.12

“ RSD: Relative standard deviation of the triplicate reaction in single experiment for each PCR system.

#*3. HEEZEYE pGEM-EH92 & 8757k 2 AERERE B AE L I3 #T -

Table 3. The accuracy and precision of results with quantitative methods using pGEM-EH92 as calibrants.
Accuracy Precision
Mean Bias
True value (%) GMO (%) True value (%) SD* RSD*
5 4.89 2.20 0.30 6.12
3 3.49 16.33 0.39 11.25
1 1.62 62.00 0.21 12.95

“ SD: Standard deviation.
¥ RSD: Relative standard deviation.

ELEREH L AEA > MAIH PCR 77X 5
B 8RNEYEIEARGER LR » —
By ) R R R E o BRI A CRM i
TTEEYE & 2 ATSEEAS s NP E %E (Trap-
mann et al. 2002; Taverniers et al. 2004) -
F o DESR G B EOR BBl FAE R AR
JE RS0 THEATIE R PCR K IERCR =R »
H bt 52 2 E E45 5 (Kuribara et al. 2002) -
LA b ¥ 5BH CRM REE I E(E F_EAYSERE -
i VB #S EE2EY)E PRM {F F BUAL CRM Hy fiF
o FrEUEEREE - JOBRER - SERE
e EEERBER LR - 5B HEAK
TEVIm R P Y E R A G - RIS i 2
AR 0 R BS a0 vl B R BUARETRE
W) HY {# F (Taverniers et al. 2001; Par-
digol et al. 2003)

ARG RER FIAEESEYE
pGEM-EH92 » ¢t $#f H [ AR 4 £ N UGPase
DL 5504 56 85 8 EH92-527-1 i A H — M 7
%1 > DL Real-time PCR 753X 73 il i 17 % & 43 61
MR AR AE 6 ~ 7 > NIRME R UGPase Ct
SEEEA A 16.7 (FHE A 4,659,142 5 HE) 81
35.8 (FHEA 19 # HE) » EH92-527-1 35 E
fh 2 B — MR Ct EEE N 18.1 (FHER
5,473,020 B HE B137.6 HHEN 23 HE) »
REGE R S ER 0.99 (B 6 7) #b%
Sy R Ry -3.53 Bl -3.64 - BTV B GIAEGE
REMERY 0.98 > REREETF N -3.1 £ -3.6
F R E PCR ZCRAIE S A 90-110% « A
B 22 F| F| PRM Fif 217 2 EH92-527-1 1% = 4%
FHEBETEN I ETHEN > TETETFZ
PCR % % 81 43 14 Bl f4 > # L pGEM-EH92 {E
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Ryte SRRV EME B AN ENUE$2E EHI2-
527-1 7 E &=l (Fraga et al. 2014) -

FIFH PRM 1755 & 4 #ETT A SUEYI I E
MY IR R - 7 DURGRE B
HEEREH RS R BTG REREMKK
REEETTAEMRE R E > HEFEERE
RTNEBER R - A AN g DIEDUR
& 1% Roundup Ready soybean 23 #7115 2 @
SEA By 4% (Zhang et al. 2008) » Wang et al.
(2011) DL K % K & 0.25-2% Roundup Ready
soybean 77 ft Fit 2 f &% (& Rl 71 7+ 0.5-40% >
HH A 4 3R 2 0 % 3.09-18.53% » B R Al
PRM 1T B U EY) & & 45 5 1Y A8 e [ L oA
& RB(ERE = N BIRE - e - (FYE
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FRAERR A2 - ARWFFERIA 1~ 3 K 5% (w/w)
EH-92-527-1 CRM 1 J5 R HIBE AT M5
et EiRRE > WFE3 > EE2FEES A
1.6 ~ 3.5 K2 4.9% > {Rs2{E i 2.2-62% - A
R4S RAE 1% ZReREB R (E 62%) » £R
KB ENEBEE 1% 1 B4 REEE
EREREKX » &SR AR (E - K38 Euro-
pean Network of GMO Laboratories (ENGL)
AN IEYE R TTAFKBENERE R
EIE T £25% Z [ G EAAE B IEAER 2N
JE AT £25% [ > AW FTaE AR =
YA £25% © &5 b AR LVEREEYE
pGEM-EH92 17 7 jE & 2 M & HEHE S HIT%
AT EE 0 #T ¥ EHO2-527-1 B E i A
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A R
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o~ R KEA/KHG (Burns et al. 2006; Caprioara-
Buda et al. 2012; Li et al. 2013) » ARWFZEAT5E
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Development of Detection and Quantification Methods
for Transgenic Potato Using Multiplex PCR and
Plasmidic Reference Material

Yuan-Kai Tu', Yu-Wei Fengz, Min-Tze Wu?, Shi-Yu Wangz, Shu Chen', and Han-Wei Chen"”

Abstract

Tu, Y. K., Y. W. Feng, M. T. Wu, S. Y. Wang, S. Chen, and H. W. Chen. 2016. Development
of detection and quantification methods for transgenic potato using multiplex PCR and
plasmidic reference material. J. Taiwan Agric. Res. 65(1):18-30.

The objectives of this research were to establish a new quantification method and a fast multi-
target PCR method for genetically modified potato event, EH92-527-1. A plasmidic reference mate-
rial (PRM), pGEM-EH92, was constructed and used as a calibrant to quantify content of EH92-527-
1. Results showed the lowest of quantification was 0.1% (w/w), bias and relative standard error were
16.3% and 6-12.9%, respectively, at 3% (w/w) true value. It indicated that the quantification method
by means of PRM was able to practically determine the EH92-527-1 event content of mixed sample
above 3%. When RNApol (RNA polymerase), nptll (Neomycin phosphotransferase II) and antisense
GBSS (Granule bound starch synthase) sequences of EH92-527-1 event were used as multiplex PCR
target, the lowest of qualification of multiplex PCR method was 3%.

Key words: Genetically modified, Potato, Real-time PCR, Plasmidic reference material.
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