DOI:10.15886/j.cnki.rdswxb.2015.01.015

6 1 Vol. 6 No. 1

2015 3 JOURNAL OF TROPICAL BIOLOGY

Mar. 2015

11674 —7054( 2015) 01 —098 — 07

571101)

1996 2013 100 30

DNA PCR N o

1.1 DNA PCR PCR

12014 -07 -12
- ( ZDZX2013010) ;

( ITBB2015ZD09)

(1972 -) . : . E-mail: yixiaoping@ itbb. org. cn
(1974 -) . : . E-mail: tanyanhua518@ 163. com



99

DNA° . PCR
DNA
PCR. PCR
PCR . PCR
PCR) . PCR PCR
PCR
8-12

15-16

1.2
33 ELLSA
Cryl Ab .
EPSPS . -PCR
- Western
25
1.3
2
1
( UPM-PCR) 5
NK603  T25) * ; Shao
100% (LOD)

2

32-33

. . 0 PCR
. . PCR PCR
PCR PCR PCR. PCR
PCR ( QC-
( ELISA) PCR-ELISA
DNA . .
PCR
o DNA
PCR 13-14
17 18 19 -20 21-23
DNA
24
( ELLSA) . S - PCR . Western
o FDA ELLSA
26 27
5 ~ 10 min 113 » “ » N
CrylAb CrylAc Cry2Ab CP4-
DNA . .
. 2013 13
4700 hm’ 27%
PCR
« Xu PCR
(NOS 35S BTI1 GA21 IVR) * ;Bai
6 ( Btll Btl76 GA21 MONSI10

readout onan oligo microarray ( MACRO)

97.1%

30

o

2012

31 32-33

o

34

GM



100 2015

35

36

2.1

32 “
” EPSPS o
37 38
39 -40
BAR uldA B - B -
_ 41
32
31
42
2.2
2.2.1
43
113 » ( )
44 “ ”
45
46 -47
48
2.2.2 o

49



1 101
( NMR) - . ( NMR)
_ 50 -51 52 -54 55 -56 57 58
59
60

51 59

2.2.3
61
62
., 2DE MS - ( LC-MS/MS)
( “)
- Ren © T-DNA
( PAT) 2-D

64 - 66

iTRAQ . iTRAQ
iTRAQ
. o 4 8 iTRAQ AN o8
® . 2-DE

MS MS
3

70

1 CLIVE JAME. 2013 / J . 2014 34(1): 1-8.



102 2015

2

10

11

12

13

14

15
16

17

18

19

20

21

22

23

24

25

26

27

FREWER L LASSEN J KETTLITZ B et al. Societal aspects of genetically modified foods J . Food Chem. Toxicol 2004
42(7) : 1181 - 1193.
SUCHITRA KAMLE SHER ALI. Genetically modified crops: Detection strategies and biosafety issues J . Gene 2013 522
(2): 123 - 132.
ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT. An Introduction to the Food/Feed Safety Con—
sensus Documents of the Task Force M . Series on the Safety of Novel Foods and Feeds Organization for Economic Coopera—
tion and Development Paris 2006 14: 7 -9.
MORISSET D DEMSAR T GRUDEN K et al. Detection of genetically modified organisms—closing the gaps J . Nat. Bio—
technol 2009 27(8): 700 —701.
HOLST-JENSEN A RONNING S B LEVSETH A et al. PCR technology for screening and quantification of genetically modi-
fied organisms ( GMOg J . Anal. Bioanal. Chem. 2003 375(8):985— 993.
. J. 2012 75(2): 121 -125.
AGUILERA M QUERCI M PASTOR S et al. Assessing copy number of MON8IO integrations in commercial seed maize varieties
by 5’event-specific real4ime PCR validated method coupled to 24" analysis J . Food Anal. Methods. 2009 2(1): 73— 79.
BALLARI R V. MARTIN A GOWDA L R. Detection and identification of genetically modified EE- brinjal ( Solenum melon—
gena) by single multiplex and SYBR( R) real time PCR J . J. Sci. Food Agric. 2013 93(2):340 — 347.
BELTRAN J JAIMES H ECHEVERRY M et al. Quantitative analysis of transgenes in cassava plants using real-ime PCR
technology J . In Vitro Cell Dev. Biol. Plant. 2009 45(1): 48 — 56.
LIZ HANSENJ L LIUY et al. Using realtime PCR to determine transgene copy number in wheat J . Plant Mol. Biol.
Rep. 2004 22(2): 179 — 188.
WUY WUG XIAO L et al. Event-specific qualitative and quantitative PCR detection methods for transgenic rapeseed hy—
brids MSI x RF1 and MS1 x RF2 J . J. Agric. Food Chem. 2007 55(21): 8380 — 8389.
MIRAGLIA M BERDAL K G BRERA C et al. Detection and traceability of genetically modified organisms in the food pro—
duction chain J . Food Chem. Toxicol. 2004 42(7):1157 — 1180.
YANGR XUWT LUOY B etal. Eventspecific qualitative and quantitative PCR detection of roundup ready event GT73
based on the 3“-ntegration junction. J Plant Cell Rep. 2007 26(10) : 1821 — 1831.
. 59122 ] 2011 32(4): 139 - 142.
PANAH YANGLT XUSC etal. Event specific qualitative and quantitative PCR detection of MON863 maize based up—
on the 3"-ransgene integration sequence J . J. Cereal Sci 2006 43(2):250 — 257.
WANG W X ZHUTH LAIF X etal. Eventspecific qualitative and quantitative detection of transgenic rice Kefeng-6 by
characterization of the trans-gene flanking sequence J . Eur. Food Res. Technol. 2011 232(4):297 — 305.
XUJY CAOJJ CAO D M et al. Flanking sequence determination and event-specific detection of genetically modified
wheat B73-61 ] . Acta Biochim Biophys Sin ( Shanghai) 2013 45(5) :416 — 421.
YANGLT PAN A H ZHANG K W. Qualitative and quantitative PCR methods for event specific detection of genetically
modified cotton Mon1445 and MonS531 J . Transgenic Research 2005 14(6):817 — 831.
YANG LT JIANG L X SHEN K L et al. Event-specific qualitative and quantitative PCR detection methods for genetically
modified cotton MON88913 J . Food Safety and Quality Detection Technology 2009(1) 1:10— 19.
LIX PANLW LIJY etal. Establishmentand application of event-specific polymerase chain reaction methods for two genet—
ically modified soybean events A2704-2 and A5547-427 J .J. Agr. Food Chem. 2011 59(24):13188 — 13194.
LIUJ GUOJC ZHANG H B et al.. Development and in-house validation of the event specific polymerase chain reaction
detection methods for genetically modified soybean MON89788 based on the cloned integration flanking sequence J . J. Ag-
ric. Food Chem. 2009 57(22):10524 —10530.
LIUY ZHANGMH YUY B et al. Event-Specific Qualitative and Quantitative Detection in Transgenic Soybean OsDREB3
Based on the 5 Flanking Sequence J . Food Biotechnology 2014 28(1): 63 -78.
BRETT G M CHAMBERS S J] HUANG L et al. Design and development of immunoassays for detection of proteins J .
Food Control 1999 10( 1) :401 -406.
. J. 2010 30(2):120 -126.
GIOVANNOLI C ANFOSSI L. BAGGIANI C et al. Binding properties of a monoclonal antibody against the CrylAb from
Bacillus thuringiensis for the development of a capillary electrophoresis competitive immunoassay J . Anal. Bioanal. Chem.
2008 392:385 — 393.
ZHU X CHEN L SHEN P et al. High sensitive detection of Cryl Ab protein using a quanti-dot based fluorescence linked



1 : 103

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

immunosorbant assay J . J. Agric. Food Chem. 2011 59(6) :2184 — 2189.
XUW YUANY LUO Y etal. Event-specific detection of stacked genetically modified maize Btl1 x GA21 by UP-MPCR
and Real-time PCR J . Journal of Agricultural and Food Chemistry 2009 57(2): 395 -402.
BAISL ZHANGJ LIS C et al. Detection of Six Genetically Modified Maize Lines Using Optical Thin¥ilm Biosensor
Chips J . J. Agric. Food Chem. 2010 58 (15): 8490 — 8494.
SHAO N JIANG SM ZHANG M et al. MACRO: A Combined Microchip-PCR and Microarray System for High Through put
Monitoring of Genetically Modified Organisms J . Anal. Chem. 2014 86(2): 1269 -1276.
KUIPER H A KLETER G A NOTEBORN H P J M et al. Assessment of the food safety issues related to genetically modi-
fied foods J . Plant J. 2001 27(6): 503 — 528.
CELLINI F CHESSON A COLQUHOUN I et al. Unintended effects and their detection in genetically modified crops J .
Food Chem. Toxicol. 2004 42(7): 1089 —1125.
GARCIA-CANAS V SIMO C LEON C et al. Ms-based analytical methodologies to characterize genetically modified crops
J . Mass Spectrom. Rev. 2011 30( 3) :396 -416.
IOSET J R URBANIAK B NDJOKO-HOSET K et al. Flavonoid profiling among wild type and related GM wheat varieties
J . Plant Mol. Biol. 2007 65(5): 645 -654.
AGNES E RICROCH JEAN B BERGE MARCEL KUNTZ. Evaluation of Genetically Engineered Crops Using Transcriptom—
ic Proteomic and Metabolomic Profiling Techniques J . Plant Physiology 2011 155(4): 1752 -1761.
BARROS ELS LEZAR S ANTTONEN M J et al. Comparison of two GM maize varieties with a near-isogenic non-GM varie—
ty using transcriptomics proteomics and metabolomics J . Plant Biotechnol J 2010 8(4): 436 —451.
YAOY Y NIZF ZHANG Y H et al. ldentification of differentially expressed genes in leaf and root between wheat hybrid
and its parental inbreds using PCR-based ¢DNA subtraction J . Plant Mol. Biol. 2005 58(3) :367 —384.
ANDOW D A. Assessing unintended effects of GM plants on biological species J . J. Verbrauch. Lebensm 2011(1): 119
- 124.
SOROCHINSKII BV BURLAKA O M NAUMENKO V D et al. Unintended Effects of Genetic Modifications and Methods
of their Analysis in Plants J . Cytology and Genetics 2011 45( 5): 324 — 332.
CHEN D YE G YANG C et al. The Effects of High Temperature on the Insecticidal Properties of Bt Cotton. Environ ] .
Experiment. Bot. 2005 53(3): 333 —342.
HORVATH H JENSEN L G WONG O T et al. Stability of Transgene Expression Field Performance and Recombination
Breeding of Transformed Barley Lines J . Theor. Appl. Genet. 2001 102(1): 1 - 11.
MILLSTONE E BRUNNER E MAYER S. Beyond ‘ substantial equivalence’ J . Nature 1999 401(6753): 525 — 526.
. J. 2013 15( 2) : 64 -69.

ASHRAF ABDEEN JAIMIE SCHNELL BRIAN MIKI. Transcriptome analysis reveals absence of unintended effects in
drought—tolerant transgenic plants overexpressing the transcription factor ABF3 J . BMC Genomics. 2010 11( 1) :1 -21.
LEE KM KIM J H KANG D. Design issues in toxicogenomics using DNA microarray experiment J . Toxicol. Appl.
Pharm. 2005 207(2): 200 —208.
COLL A NADAL A PALAUDELMAS M et al. Lack of repeatable differential expression patterns between MON810 and
comparable commercial varieties of maize J . Plant Mol. Biol. 2008 68(1/2): 105 -117.
KOGEL K H VOLL LM SCHAFER P et al. Transcriptome and metabolome profiling of field-grown transgenic barley lack in—
duced differences but show cultivar-specific variances J . Proc. Natl. Acad. Sci. U.S.A. 2010 107(14): 6198 —6203.
MONTERO M COLL A NADAL A et al. Only half the transcriptomic differences between resistant genetically modified and
conventional rice are associated with the transgene J . Plant Biotechnol. J. 2011 9(6): 693 —702.
VIRGINIA GARCIA-CANAS CAROLINA SIMO CARLOS LEON et al. MS-based analytical methodologies to characterize
genetically modified crops J . Mass Spectrometry Reviews. 2011 30(3): 396 -416.
FRANK T ROHLIG RM DAVIES HV et al. Metabolite profiling of maize kernels-genetic modification versus environmen—
tal influence J . Journal of agricultural and food chemistry 2012 60( 12) : 3005 -3012.
LEON C RODRIGUEZ-MEIZOSO I LUCIO M et al. Metabolomics of transgenic maize combining Fourier transformion cy—
clotron resonance-mass spectrometry capillary electrophoresis-mass spectrometry and pressurized liquid extraction J . J
Chromatogr A 2009 1216(43) : 7314 — 7323.
KIMJ K HASH PARKSY et al. Determination of lipophilic compounds in genetically modified rice using gas chromatog—
raphy-time-offlight mass spectrometry J . Journal of Food Composition and Analysis 2012 25(1): 31 —38.
KIMJ K PARKSY LEESM etal. Unintended polar metabolite profiling of carotenoid-biofortified transgenic rice reveals



104

2015

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

substantial equivalence to its non-transgenic counterpart J . Plant biotechnology reports 2013 7(1): 121 —128.
CHANG Y W ZHAO C X ZHU Z et al. Metabolic profiling based on LC/MS to evaluate unintended effects of transgenic
rice with cryl Ac and sck genes J . Plant molecular biology 2012 78(4/5): 477 —-487.
CATCHPOLE G S BECKMANN M ENOT D P et al. Hierarchical metabolomics demonstrates substantial compositional similarity
between genetically modified and conventional potato crops J . Proc. Natl. Acad. Sci. U.S.A 2005 102(40): 14458 —14462.
KIMHS KIMSW PARKY S etal.. Metabolic profiles of genetically modified potatoes using a combination of metabolite
fingerprinting and multivariate analysis J . Biotechnology and Bioprocess Engineering 2009 14(6) : 738 —747.
GARCIA-VILLALBA R LEON C DINELLI G et al. Comparative metabolomic study of transgenic versus conventional soy—
bean using capillary electrophoresis-time-of{light mass spectrometry J . J. Chromatogr. A 2008 1195(1/2): 164 — 173.
KUSANO M REDESTIG H HIRAIT et al. Covering chemical diversity of genetically-modified tomatoes using metabolomics
for objective substantial equivalence assessment J . PLoS One 2011 6(2): el6989.
CHASSY B M. Can-omics inform a food safety assessmen? J . Regul. Toxicol. Pharmacol 2010 58(3): S62 - S70.
DAVIES H. A role for “omics” technologies in food safety assessment J . Food Control 2010 21(12): 1601 —1610.
SALEKDEH G H KOMATSU S. Crop proteomics: aim at sustainable agriculture of tomorrow J . Proteomics 2007 7
(16): 2976 — 2996.
GONG C'Y WANG T. Proteomic evaluation of genetically modified crops: current status and challenges J . Front Plant
Sci. 2013 4: 41 -48.
RENY F LV ]J WANG H et al. A comparative proteomics approach to detect unintended effects in transgenic Arabidopsis

J . Journal of Genetics and Genomics 2009 36( 10) : 629 —639.
ALBO A G MILA S DIGILIO G et al. Proteomic analysis of a genetically modified maize flour carrying Cryl Ab gene and
comparison to the corresponding wild<type J . Maydica 2007 52(4): 443 —455.
ZOLLA L RINALDUCCI S ANTONIOLI P et al. Proteomics as a complementary tool for identifying unintended side effects oc—
curring in transgenic maize seeds as a result of genetic modifications J . J. Proteome Res. 2008 7(5): 1850 —1861.
GONGCY LIQ YUHT et al. Proteomics insight into the biological safety of transgenic modification of rice as compared
with conventional genetic breeding and spontaneous genotypic variation J . J. Proteome Res. 2012 11(5): 3019 -3029.
LUOJ NINGT SUNY et al. Proteomic analysis of rice endosperm cells in response to expression of hGM-CSF ] . J. Pro-
teome Res. 2009 8(2): 829 -837.
FRANCESCA P ROBERTSON P KAISA KOISTINEN et al. Bramley. Proteome changes in tomato lines transformed with phy—
toene synthase- in the sense and antisense orientations J . Journal of Experimental Botany 2012 63(16): 6035 —6043.
OCANA M F FRASERPD PATEL R KP et al. Evaluation of stable isotope labelling strategies for the quantitation of CP4
EPSPS in genetically modified soya J . Analytica Chimica Acta 2009 634(1): 75 -82.

J. 2013 15(4): 14 -19.

A Review of Detection Technologies for Safety
Evaluation of Genetically Modified Crops

YI Xiaoping TAN Yanhua PENG Cunzhi XIE Xiang HE Pingping

( Institute of Tropical Biotechnology and Bioscience Chinese Academy of Tropical Agricultural Sciences / Ministry of Agriculture

Transgenic Plants and Plant Environment for Microbial Safety Inspection and Testing Center Haikou 571101  China)

Abstract: The bio-safety of genetically modified crops has attracted a global attention. Many countries and inter—

national organizations have formulated relevant laws and regulations for safety management of the genetically mod—

ified crops. For the bio-safety of the genetically modified crops these crops need bio-safety evaluation and de-

tection and evaluation technologies for the transgenic crops are key to tell whether the genetically modified crops

are biologically safe. The main detection technologies for safety evaluation of the genetically modified crops were

reviewed especially the untargeted “omics” technologies such as transcriptomics proteomics and metabolomics

and

Key

their use in bio-safety evaluation of unintended effects of the genetically modified crops.

words: genetically modified crops; detection; safety evaluation; omics technologies



