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Studies on detection of maize genomic DNAs in cornflakes using real-time PCR

Keisuke Soga, Kosuke Nakamura®, Masahiro Kishine™', Yasuharu Takashima*?, Taira Miyahara™®,
Shinya Kimata, Junichi Mano™', Reona Takabatake ™', Yoshihiro Ozeki*’, Kazumi Kitta®' and Kazunari Kondo

Cornflakes are exempt from mandatory genetically modified (GM) food labeling regulations in Japan
because of difficulties in detecting maize deoxyribonucleic acids (DNAs). Indeed, the reproducible
and specific detection of maize DNAs in cornflakes is a prerequisite for including cornflakes in this
regulation. To meet the increasing demands of Japanese consumers for GM food labeling, we attempted
to develop a detection method for the maize DNAs in cornflakes. In the present study, we examined
the detection of a single-copy maize endogenous gene, starch synthase IIb (SSI7b), and a multi-copy
maize endogenous gene, 18S ribosomal deoxyribonucleic acid (I8S »DNA), in a haploid genome from
cornflakes commodities by improving the DNA extraction process and using real-time polymerase
chain reaction (PCR). We showed that rinsing cornflakes with pure water to remove sugar- and
chocolate-coating improved the DNA purity. Real-time PCR detection tests targeting shorter SSI/b
sequences increased the detection frequency (0/9 and 5/9 cornflakes commodities at 114 bp and 67
bp, respectively). Additionally, 78S »DNA was detected from all cornflakes commodities. The inter-
laboratory study by three independent laboratories revealed low reproducibility of SSI/b detection
but high reproducibility of /8S »DNA detection from various cornflakes commodities. Although these
results suggested that trace amounts of I18S »DNA exist in cornflakes, 18S »DNA detection was not
specific to maize. Therefore, we concluded that it is currently difficult to develop a robust GM maize
detection method to specifically detect single-copy maize endogenous and transgenic sequences in a

haploid genome from cornflakes commodities.
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20154E AT D AR E OB IO A FIRIEHE IS
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ZNREEE T 533N TAEMAZ DCMERFE DX
KL EN, —EOMLABIBWTIE, ZORNRI 5B
HENTWEONBIRTH 5.
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Z 2T, AWgETiE, HATHREATWEa—7
L—280E 33527 ADNAOKHEIZE LT,
A=Y T7 L= HORMYOKE, *v hEHWET Y
LADNADOHHE:, BX Y 7V 4 LPCROE & %
DEIIZOVWTHRI L, M4 ofifioa—r71L—27#
Wl V38 P T R 2 PR O R EE D B S AT A &9
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2-1. BB F B, illia—r7Lr—72 98y (7
L= 4738w, 7Jux by (7 3%m Faa
L— & A7 384 (Tablel) ZfftL7. L —
YIATETURA MY A THEEHI20 g, FaaL— b
5 A4 TEFHE30 g2500 mlE — A — 2= DY, B
PETENIHFEOMAKEZMZ, FEIHEHEFICID
PESLFaaL— MERBIE, T VY TR Z R
W7z DLEORHLEEEL, BEaraoh ik kb F
THEHYETZEIZEDITo72. Z20H% ML A L
T, ABEZ50CCTHEHREF TR/, SR
BHx 7 — F3I ¥ — (IFM-720GY MILLSER, &4
) THitE, ¥BW—IkL, BEE L7

2-2. DNAH : Genomic-tip 100/G (QIAGEN) &
GM quicker 4 (=v Ry =) O 2 HEODNAH
MEy v xR

2-2-1. Genomic-tip 100/G : [ EfMFRIEHEIZONWT
CPE28FEIHITH AN TH AL ET06%S) Bl &4
PEFRAT I A DAL 2 DN ABAIES £ S o e )
025223 [QIAGEN Genomic-tip 20/GiZ & ADNA®
W] HAZSZICEEMBIELZT7E N 3=V Tiro
72, 50 mIFELEICHE 1g, G2HEEWTS ml, B
X U'RNase A (100 mg/ml, = v K>y I —) 54l
Proteinase K (20 mg/ml, QIAGEN) 50 ulZhnz <
KBRS &, 50C T 1 KR L7z, w0 i
(8,000x gkl -, 4C, 15%rM) %, » 5 LHQBT
TR 4 mI TP L 72Genomic-tip 100/GIZ & %
L7z, QCREENE % A51225 mlx B L, 7 A
P L7z, 50T 12D TR W - QFREME W 3 mla
ADNAZEH L7z, DNABIRICZ Y a—7 VBl
(20 mg/ml, FH 4 F A7) & 4ulnzEME, 4
V7t =) 3mlEz & CRA LS TS 0 H#E
L, & L7z (20000xg, 4C, 304°H). LiE=ET,
KB ET0% (v/v) =¥ /7 —=NVTY AL, FER
LBk L 72 (20,000x g, 4C, 540, LiExBE3E
L., LB 8 s, 50CI IO TR W2k
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Table 1. Cornflakes commodities analyzed in this study

Sample Coating

Ingredients indicated on the label in Japan

name type

Cl1 Plain A& )AL GEEFHEBLZ TERW), AR, & OREioKE)

C2 Plain 2I—=>7V vy (EETHIEZClZeV), b (G, & 30 £33, =rvibiovy s
¥ I VK2EHREMME REBAIVY YA, ¥ IUC FR, Yoy smgk s, +14 73>
WefbBhilb#l (€% I VE), ©¥3IVB6, Sy M FUBANVY YA, V¥ IUBL, B Y4 3IUB2,

¥y 3IvD, ¥¥3UBl12, (BEHko—

MICKREE &)

C3 Plain 2—>7) vy GREETHIEZ), HE, ZFELFX, & SRR vy I C €Y I VE,
HALA, FA Ty, EFIVA, B €¥3IUD, ¥ 3IUB2, WWE, €43 0Bl (BEMEO—#

N =41

C4 Frost 2I—YZ7V vy (@aTH#IEz Thv),
WEEAH N A, ¥ay sk FLALHK,

Rl (B, fif B2, ELbiuy 7, ¥ I0C,
FAT Y, BALPIER (€53 VE), €5 I YB6, /82 b

TUBANT T A, Y IVBL, ¥¥I VA, ¥ ¥ IUB2, ¥ I UBI2

C5 Frost =27 vy (GEEETHIEZ), b, ZFLF X, &l S EEAEILE v¥3IC €5 3 VE,
FATTY, B FULH, €¥3I A ¥F3IUB2, ¥¥3IUBl, E¥3IVB6, ¥¥3I VD, E¥3
UBI2, EeMEl, R RO —IBICKE E2 &)

Cé6 Frost I—=r710 vy, WhE IbAHAD, &

FHE, EFIFA, ENMNYT v T, AW RW) (RS

Ed), FEREAMN) Y, REBAVIYLA, ¥¥ILC vay ymEk FA Ty, JUALKL, B bkIE
¥ (¥ 3IVE), ¥¥IVB6, XU M TFUBALITA, ¥¥IVB1, ¥ 3I VA, ERE V¥ I

B2, ¥v% 3 YBl12

C7 Chocolate &9 652 L (EfAZFHIER TixRW),
W), i, hAhA~ A, EFEIFA, AL

C8  Chocolate T—> 71 vy (MEIETHIELZ TRW),

i (LB CA S W), 23737y —, 4ofpil (dbiiEd

WHE (=), aar/syy—, Fp &l Faal—b,
AhF<RX, AWE EANIMIOv S, HEFEIFR, VY IVK2ELAEMEME REBALVI YA, ¥

vC, B, Yoy Vg, 47 vy, FULEH, BERik# (€4 I VE), ¥4I YB6, /8 b
AN A ¥ I VB, g v¥I VB2, ¥¥3IUD, ¥¥ 3 UBI2 (BMEO—BICKkE 28

AR
g
&)

C9 Chocolate b4 (ZilibE), 23— 27U vy (BEETHIEZ TRW), NN, BbE aa7wy— Faalb—b,
INEARIR, HAFSA, B, EFIXR, ¥y I VK2 REANVY A, €8 IV,
R, vu) sk, BAULPiEA (€% I VE), LA, FA Ty, E¥IUB6, S bT YAV

YA ¥E¥IVBI1, %l ©4IVB2,

v%3IrD, €% 3UB12 (FMHO—HICKEZE)

60 ullZ¥ M L, DNARBUEHAW L L7,

2-2-2. GM quicker 4 : 50 ml% & ik F 12K g
GE 1 #& i 4 ml, RNase A 10 ul, Proteinase K 20
wz@dmL, KVvry 7 AIFH—TRAELE,
65C T604 N L 72, GE 2 -MARE %400 ulZ @xin
L, ®V7v 7 AIFH—CRA&E, @008 (8000
Xg 4T, 1045M) L7z, EiEzHLwF2—71C

SEL, REDOBBEAEROGBIBEREZ M, ¥
BRI, REWE ALY Y H T A12700 Wi L, i
L7z (20,000xg, 4C, 104°0). REWDSTRTH
%5 CTHMBOBIELHEDE L2 600 uldOCGWHE
AR AY AT AL, @0 L7 (20,000% g,
4C, 140, Zo¥fEx 2M#EVREL:. A
FAEHLWIS mIAF 2 —7I2BL, 60 ulofikz
ATV HIISHE T L%, 3o MERTHIE, &
Lo BEL (20000x g, 4C, 147R), &% DNAK
BHER E L7

2-3. DNAREHE : DNARAHA R ON = & BH i
NanoDrop 1000 Spectrophotometer (Thermo Fisher
Scientific) %M\ CTHOGE (K : 230 nm, 260 nm
BLU280 nm) ZMWET 5T L TRD .

2-4. V7 V¥ A LPCR: EEMIZE D DA LS

BAZTFTEEEY 2 2121 2 ¥ — 4216 5 SSIIH,
WY —GFHS Bhigh-mobility-group protein
(HMG) ", BXUOHEBAMOKY 7 2K E» 5%
T L% a ¥ —1ifEd %518S rDNA” & L7-. PCRIH®
fif 723X B% 12 13 Internal Positive Control (IPC) (=

Ry V=) % H I L7 & ST
DT T4 — T a—7 ORI OB E R R
Table2 IZ/R L7z, V7 V7 4 APCREEZHICIZ, ABI
PRISM™ 7900HT (Thermo Fisher Scientific) #%
JAWw7z. PCREUSHED 17 = V& 72 ) OFMBIZ LT
IZ/R L72. TagMan® Universal PCR Master Mix
(Thermo Fisher Scientific) 125 ul, SR 754 ~—
MHEH (87 74 ~—#IRE 05 uM), w71 —
TV (R 5 02 uM) AL, f LT/
LDNARHE I (10 ng/ul) & 5\ idNo template
control (NTC) & L-CHlik#Z5ulzdmlL, #AKT
25 ullZH# L 72, PCRILEMEGERERIZIPCZ 1
WML CHRICE®EZ25 ullcFA® L7z, DNAREHK
A0 ng/uliZiif 72 2 WA, % vz, PCRIX
ek, 50C, 25 MOL&MCRREL 2%, 95C T105
B L, Zoftk, 95C, 308, 59C, 14 H%
19 A 270 E LT, 4694 7 VORI % 1T - 7-.
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Table 2. List of primers and probes used in this study

Drrc;tei;g(()in Name Sequence (5-37) ¥ ?iznép 1(1§gl)1

SSIIb SSIIb 3-5° CCAATCCTTTGACATCTGCTCC 114
SSIIb 3-3° GATCAGCTTTGGGTCCGGA
SSIIb-Taq FAM-AGCAAAGTCAGAGCGCTGCAATGCA-TAMRA

SSIIb- 2 SSIIb 3-5° CCAATCCTTTGACATCTGCTCC 67
SSIIb inner Rv CCCCCACTCGTTCCGTT
SSIIb-Taq FAM-AGCAAAGTCAGAGCGCTGCAATGCA-TAMRA

HMG hmg-F TTGGACTAGAAATCTCGTGCTGA 79
hmg-R GCTACATAGGGAGCCTTGTCCT
hmg-P FAM-CAATCCACACAAACGCACGCGTA-TAMRA

18S rDNA 18S rRNA-F GTTGGCCTTCGGGATCGGAGTA 100
100-R TTGTTCGTCTTTCATAAATCCAAGAATTTCACC
18S rRNA-Probe FAM-TCGGGGGCATTCGTATTTCATAGTCAGA-TAMRA

IPC IPC1-5’ CCGAGCTTACAAGGCAGGTT 100

IPC1-3’
IPC1-Taq

TGGCTCGTACACCAGCATACTAG
FAM-TAGCTTCAAGCATCTGGCTGTCGGC-TAMRA

a) FAM, 6-carboxy-fluorescein; TAMRA, 6-carboxytetramethylrhodamine

f#NT Y 7 b7 = 713SDS software ver. 24 (Thermo
Fisher Scientific) % fi\», Threshold line% 0.21Z 7%
& L7z, FADNAMH B Tl S DNAMHERE I L
T 27 VRUBTITV, FaEBE 0 72 B it & 435K
WOCEAM 7 = Vo6 % [hE] HE
L, EnbAogAE (] fWiEs L7z, PCRE
EfERAARIE, FABOIPCOY 75 £ APCROCq
fEANTCE R L TZEAL$ % 2 THR L 72,

2-5. 7 ADNABULHL OB : L)AL
D77 ADNA (10 ng/ul) 10 ulZPCRF = — 71
mz, Veritih—=< V4% 4 7 5 — (Thermo Fisher
Scientific) ZfiH L C95C <0, 5, 10, 30, 604
MENETNEBEUH L2, ZOH) b5z L T,
2% D7 — AT VESIKEZIT) I ETT A
DNADIREEZ MR L7z, FR Y O, SSIIbik NI
18S yDNABMH DK T 743 — - 7a =712k 51
T A APCRIGHTIZHE L 7=

2-6. FRIFRES B AL )RR ¢ D7 R 3R o AR SR
LAV O 2888 (B¥BIA, B) THENEL 7z, R
LR, C27LV—>, Ch7uA b, C7F 32
L—1to3#8gEZRTy bTRAL, ER7Eba—
WIZHE, 1) TV & 4 APCRIC X 2 Mt il % 17 -
7z.

3. WikBXUES
3-1. miE (P oG
Table 1 IZ/RL72EBY, a—r 7L —27138HIC

FoTIIHESFaal— b EOEME»Z L &F
NTEH, NS 2DNAHI RPCROHE % 7] X5
CTWREMESH LY. FIT, Faal— Ly 4 T
m (C7) ZHWT, ZOMEWEKEICL > THRET
DHETALEE 2 ARG L 72, HiALELS, Genomic-tip 100/GiC
Lo THI L7Z2DNA%Z Y 7V ¥ £ LAPCRIZME L 724

ZTable 31Z/_R L7z, RiALE %47 H 7 W& 1ZIPCOBY
MEAHERR T &3, WM RZPCRIMEN MR SN 225, %
HEIMMDET) Lo TwHESNL FRICHE
VW, £a¥—0MEIET T 518S rDNAZ & Y KW Cqfli
THHEND L) ICho72%, 1 a8 —DMliETTH 5
SSITHIEMH XN, HMGIEK D7 2 Vo sk &
Ll LE LTSN h o7z, U Eo/EL Y, #i
LI PCRIVEY E OB L5 HE T, DNADAEREE D
B LS T & 578, SSIIbR HMGHY#E L TR &
LI EDREON FIZEES o,

32. KexHa—r7 V=2 R TOBRIKE

- 7VL—278FHOL ) LS LDNADKHIC
M 5EWERARSLZDIZ, C1L~CODb A+ radit
g % 4 7 ®Genomic-tip 100/G& ) A X IVIESY £ 7
DGM quicker 4% JHVWWCDNAZfHE, V7NV A 4
PCRIZ & MBI L, 13 57858 % Table 4 (2
RL7z COFMbho 2R TDNAD N = D% H >
2h, EMENCAER R ELGENTEY, £985
C LUASOEW sk ODNADEAET B REMEDYE 2 5
N7z, CORBHIEMEEZT -2 2B DL, wFho
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Table 3. Effect of rinsing cornflakes
Cq values (duplicate test) Yield and quality of purified DNA
Sample Rinse 14
SSTIb HMG 185 rDNA IPC Xllgl/dg) A260/280"  A260/230°
C7 none /- -/= 29.12/29.44 -/= 1,641 1.38 0.40
once -/~ 41.02/- 22.33/22.33  35.22/35.02 962 1.29 0.35
twice -/= -/= 2355/23.39  36.53/37.11 799 1.27 0.32
three times -/= 38.60/- 23.39/2346  35.36/35.11 908 1.17 0.27
NTC -/- -/- -/- 34.27/34.45
50 ng 26.79/2698 2587/26.05 1491/1490 34.97/34.22
genomic
DNA

a) Total amount of DNAs obtained from one gram of dried cornflakes
b) Ratio of absorbances at 260 nm and 280 nm
¢) Ratio of absorbances at 260 nm and 230 nm

d) Not detected
e) No template control

Table 4. Representative results of detection tests for the cornflakes commodities

DNA Cq values (duplicate test) Yield and quality of purified DNA
extraction Sample 0 Yield o 9
method SSIIb SSIIb-2 HMG 18S rDNA IPC (ngrg)? 226072807 A260/230
Genomic- C1 -9 /- 40.18/- -/~ 3321/32.78 34.82/34.83 322 1.62 049
10%3(; C2 -/- 39.41/39.40 /- 29.14/2914  34.68/34.95 615 155 049
C3 /- -/40.44 /- 30.13/30.11 34.82/35.29 482 181 048
C4 /- 38.35/3846 /- 26.03/2599  34.82/35.20 630 161 048
C5 -/- 39.18/39.02 /- 31.01/31.07  35.04/34.47 172 2.22 042
Cé6 -/- -/40.33 4056/~ 30.37/3039 35.73/35.14 464 1.72 048
C7 /- 41.95/41.71 /- 24.69/2489  34.32/34.70 367 159 051
C8 -/- 4053/4235  3993/-  2798/2794 3513/3573 331 201 047
C9 /- -/- -/- 23.66/22.37 -/~ 91,115 188 1.98
GM Cl1 /- N.T.? -/4022  3459/3444 33.84/34.34 540 1.40 0.28
quicker 4 o -/4151  3797/39.11 /3906  30.09/30.05 34.33/35.02 438 1.25 0.29
C3 /- N.T. 4070/~ 30.21/3044 3518/34.04 798 1.39 033
C4 -/39.13  3967/41.15  -/3892  2339/2325 3545/34.33 306 1.06 0.34
C5 39.86/-  39.01/42.12 40.30/3846 30.61/3051 33.81/33.82 438 1.49 0.35
Cé6 -/~ N.T. 40.37/3798 30.25/30.19  34.40/33.80 294 112 0.33
Cc7 /- N.T. -/~ 22.36/22.33  34.36/3391 612 1.74 0.33
C8 40.36/- -/4137  39.32/3865 2440/24.34 34.17/3397 312 1.39 0.38
C9 /- N.T. -/~ /- -/~ 6,336 1.02 033
NTC? -/- -/- -/- -/- 3553/34.81
50 ng
gg;\(;&qsic 282/2801  2742/2739 2683/2681 1509/1509 34.75/34.79

a) The samples were prepared independently
b) Total amount of DNAs obtained from one gram of dried cornflakes
c¢) Ratio of absorbances at 260 nm and 280 nm
d) Ratio of absorbances at 260 nm and 230 nm

e) Not detected
f) Not tested
g) No template control
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WMWEIC X > THOHMELPCRIAEN R S5z, Zofl
O TIFIIEE ZPCRIEIZ R 513, GM-quicker T
i L72C9 # B\ T18S rDN A H s ER 1 B & ) %2
ENsz. LaL, SRH7218S rDNAKHE Tldff 4
BRIk D Y ) ADNAZEER ET5 2007, L9
AT LI E VS B TIHEEREDME L, LA,
WCEENLEMFE AR ET HICE DS %\, Genomic-tip
100/G T, C6 LC8IZBWTHMGIZCqfiti39~41C 1
Yz VoMM &Nz, GM quicker 4TI, C7 &C9
2B BIIBWTSSITDE 72 HMGH &, i
HMGH: HitER T3 9 b 3 | CRatE & Hlw S /e
7%, Cqfiiid39~41& ) 7 V% 4 APCROMHBRF O3
ZRLTBY, BHREL VY HETERN TS EEZON
. TNHORRLIY, B LI2HFETHRA -7
L—=28E»5 1 a¥—-F 23K a ¥ —o#Em T’
FHEMREIBREB T2 LWL ZE 2 5h. /2,
DNADKEHEDOIRIETH 2 WG [A260/280] &
[A260/230) X170 EASE T L, Sulofs Tk
e LTDNADINEDME V720, £ DWBETED
ROl L 72 o 72, 2 OfEIL B OFE2D L [Fk o
R TH - 7.

3-3. HWEIWRNZIRG 5714 2 —dEHwizY
7% 4 APCROW

=7 V—71%, SImTIERMEZ E2 L TES
5720, IND7 7 2%, BECEF LIS TS
LM S Y. EEIZ, HML2E) b ALY A
DNAZHWTT #ua— A7 )V Gk E) 3 T IR I E
B OB A N5 5 &, 95C TH AL LoimE i,
200~600 bplZ Wi b &4, 30D METIX, #1100 bp
12, 607 OM#ETIE, BHTHERETELZWVIZ LW
ftahz (Fig.1). #2°T, Wik{tLDNAOKHZIH %
DB 7201, BEROSSITD (SSIIb#kE : 114 bp) *7
BLXOCHMGO T 7)) ary¥ 4 X (HMGHH 1 79
bp) "X Db, WHEZRRY 7 > 7Y a > (SSIIb-2

Mk 67 bp) ZMIET 2794 ~—2&EHL, B
Hailkas, WIFI{EDNA%Z Y 7 v % 4 ZPCRTEHT L,
ZOFER % Table 5 \Z/R L7z, BULB R ODNAD YA,
SSIIb#f i & SSITh- 2 B T, CofilZ@Ev a3 i
N dro 7278, BALELS 531575 5 Cafiild, SSIIb- 2 #
IEDCfii > 5 23SSIbiR % & HRTK K 7o 72, 34
WLER3045: 1% T, SSIIbAR R TIXBEETH - 7245,
SSITb- 2 M FRER Tl B E L Mg s vz, DL odkE
i, £93AZLD4F ) ADNAIL, BULPLZ X ) WA
fbEnbZ e Z2RMBL, I—r7L—2HhIZEHT S
DNADHIIZIZ X 0 B IE SR %2 Meih 3 5 ik
(SSIIb-2 BeHiik:) BERHEEZ o7 HEOHET
LWHALE DD AZ LY/ ADNAZ M T 5E, #5100
bpDFEVEEII A & STV 5289 KT,
EHIZHEV67 bp AR 2 E LTV 5.

Genomic-tip 100/G % 721ZGM quicker 42 & 5DNA

2 3 4 5 6 7

wene

5,000 bp

1
2,500 bp -

1,500 bp -

1,000 bp

600 bp
500 bp

400 bp
300 bp

200 bp

MR

100 bp

Fig.1 DNA degradation by heating at 95°C

Heated genomic DNAs (50 ng) were applied to 2%
agarose gel electrophoresis. Lanes 1 and 2, DNA
marker; lane 3, intact genomic DNA; lane 4, 5 min;
lane 5, 10 min; lane 6, 30 min; lane 7, 60 min.

Table 5. Effect of the heating process

Cq values (duplicate test)

Sample Condition
SSIIb SSIIb-2 18S rDNA
5ng none 30.42/30.54 30.22/30.08 16.92/16.94
gﬁ?gfgk 95C 5 min 33.18/33.19 32.05/31.65 18.05/17.96
95C 10 min  36.92/36.52 34.41/3448 21.06/21.04
95C 30 min - /- 40.16/39.02 27.93/27.79
95C 60 min -/- -/41.18 29.28/29.33
NTC” -/~ -/- /-

a) Not detected
b) No template control
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Table 6. Inter-laboratory study on cornflakes commodities

Cq values (duplicate test)

DNA
Lab extraction Sample SSIIb SSIIb- 2 18S rDNA IPC
method Test 1 Test 2 Test 1 Test 2 Test 1 Test 2 Test 1 Test 2
A Genomic-tip C2 /- /- /- /- 3806/3785 3891/3785 34.00/3448 33.87/3193
100/G C5 -/- /- /- /- 3420/3479 3527/3526 34.85/3373  3527/3397
C7 -/- /- /- -/- 2494/2498  2492/2493 34.16/3420 34.39/34.36
GM quicker 4 C2 -/- /- /- -/ 4054/3098 39.38/39.14 3421/3423  34.01/3493
C5 -/- /- /- -/~ 3583/3639 3678/3526 3442/34.37 33.32/3393
C7 -/- /- /- -/ 2650/2658 2445/2444 3386/3394  34.26/34.07
NTCY -/- -/- -/- 34.36/34.79
50 ng 2496/2501 25.13/25.39 14.40/14.38 34.40/34.50
genomic
DNAs
B  Genomictip C2  -/4178 /- /- /- 2897/2897 29.34/2924 3350/34.11  34.38/34.20
100/G C5 -/- ~/- 4216/~ -/ 3002/3006 2966/2988 3404/3394  34.24/3396
C7 -/- /- /- -/- 2298/2201  2214/2207 3377/3370  3383/3362
GM quicker 4 C2 -/- /- /- -/- 2726/2763 2749/2774 3346/3415  33.76/33.36
C5 -/- /- /- -/-  2845/2883 2913/2884 3390/3378  33.23/3328
C7 -/- ~/-  -/4210 -/~ 2137/2144 2018/1996 34.14/3528 34.21/33.17
NTC” -/- -/- -/- 33.75/33.81
50 ng 32.90/33.17 32.35/32.32 1953/19.79 3453/33.65
genomic
DNAs

a) Not detected
b) No template control
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