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Multiplex PCR for detection of genetically modified components
in cotton seeds
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Abstract To detect transgenic components in genetically modified cotton,endogenous gene sad1,reporter gene GUS,
exogenous insect resistant gene Cry1Ab/Ac . screening gene NPT II . NOS terminator and CaMV35S promoter were
chosen for establishing a multiplex polymerase chain reaction method. The designed six pairs of primers can amplify
proper fragments and avoid primer dimers. The PCR conditions for the multiplex PCR analysis were optimized based on
the primer concentration and annealing temperature,and the Six-Plex PCR detection system for transgenic components
in cotton was then established. Results showed that the Six-Plex PCR can successfully detect the transgenic components
in genetically modified cotton, from even a small quantity sample as little as a cotton seed using a modified genomic
DNA extraction method for cotton seeds in this study.
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Table 1 Primer sequence and PCR products

PN 5194 Fx S A (53" T./C FEHIR N/ bp

sadl sadl-F CCACGAGACAGCCTATACCAAAAT 70.9 539
sadl-R CCCTAACCAAAGCCACGCA 72.8

GUS GUS-F CTGCGACGCTCACACCGATACC 77.1 441
GUS-R TCACCGAAGTTCATGCCAGTCCAG 78.0

CrylAb/Ac CrylAb/Ac-F GAAGGATTGAGCAATCTCTACCAA 69. 3 304
CrylAb/Ac-R TTCCAATCAGCCTAGTAAGGTCGT 70.7

NPT NPT -F CTCACCTTGCTCCTGCCGAGA 75.8 215
NPT -R CGCCTTGAGCCTGGCGAACAG 79.9

NOS NOS-F TGAATCCTGTTGCCGGTCTT 71.3 138
NOS-R AAATGTATAATTGCGGGACTCTAATC 68. 2

CaMV35S CaMV35S-F ATTGATGTGATATCTCCACTGACGT 69. 4 101
CaMV35S5-R CCTCTCCAAATGAAATGAACTTCCT 71.3

1 : T ORI T Oligo V6. 22 i ff:.
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Fig. 1 Single PCR and multiplex PCR detection

for transgenic components
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Fig. 2 Detection for the known transgenic samples using

the above established Six-Plex PCR system

200

100

Zia LA AR ARBEFE P 521 6 H PCR A &
fE A 25 A I AR L PTFL02 JORL . KK SR AFHI

2 3 4 5 6 M 1

bp

Lo d

—

600 —

500 w—

400 | —

-— F00  —

200 =

-— 100

(a)

M 1 2 3 4 5 6

600
500

400
300

L LIN

200

100 —

(d)

M R B p 45 PTF102 &4 GUS, NOS
F CaMV35S F [ 5 1 3 PR OK 2886 36 46 2 17l b
PRI RR SR T AT 5 3 O R s A SR A 30 A6 928 SRy oI SR
M2 g5 PCRIPYISIE & A CrylAb/Ac NPTl .
NOS F1 CaMV35S Fe R 5 3% He PR S KR 4840 30 A6 9%
AP ARUE 7 AR H ABE RS 56 46 9% ) >R 2600 2 &
PCR BGE &4 NPT NOS Fl CaMV35S JEH 5 4%
&S NICRZY 8 8 L W 11 G B N WANe: R o4 5404
BEJRD R %Ot i PCR B IE & A NOS
CaMV35S, T 2 H i 45 H 5 6 50 46 52 47 M A
E 7 1 CR 9 o) K D 285 S — %, P 8 — PCR 43
IR LR AR AL L PTF102., KK EFFHI . R G &
sadl . GUS, CrylAb/Ac, NPT 1. NOS #i
CaMV35S B A HIE O, 45 5 W& 3,

PLEgE R EN, B — PCR 4Rt 52 &
PCR Ay 25 B — 80, FRRIESE T £ 8 PCR & R 145
SR SR

600
SO0
400 —

200

— 100

(h) (c)

hl. — I‘P

600
500

400
300

200

100

-
[
w
=
L

6

R

(e)

(a) ~ () BEMUAR YA % B AR AE \PTF102 ,KOK (AP AT VR E M 2y 100 bp Ladder DNA Marker;
1~6 435~ sadl .GUS.CrylAb/Ac NPTl .NOS 1 CaMV35S F:[H ,
B 3 2 — PCR 43|38 1iF sadl .GUS.CrylAb/Ac NPT NOS.CaMV35S £ H
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