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T. Lenser & G. Theifien (2013)

Trends in Plant Sci. 18: 704
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\ Living modified organism : any living organism that possesses a novel combination of
genetic material obtained through the use of ‘modern biotechnology’

\ Modern biotechnology : the application of

a. In vitro nucleic acid techniques, including recombinant deoxyribonucleic acid
(DNA) and direct injection of nucleic acid into cells or organelles

b. Fusion of cells beyond the taxonomic family,

that overcome natural physiological reproductive or recombination barriers and that

are not techniques used in traditional breeding and selection



-ﬁ-.’f‘."tﬂ'&' A&' EK‘“ (G/ LMO) t.‘ Future Food Resources Forum

T % i
g ]
N

T (RN HHE HE MESH =N AAME Y YEF] FololL}

Az=Zre| ofb|3n HFH2! L MEN(MENAIM ARSEA| ofLtlE Tl

% 2P (M4) : RS otf 2o ot FolEE § (EEIOUMNT)

MAZ (BEE) . §F REAY Hig &ME HRHY E 8RR P2 F919
AETAIs HE /REAY Z8° ¥z TIH(1RB)E 39 °IEc 2
O EU

v/ “an organism, with the exception of human beings, in which the genetic material has

been altered in a way that does not occur naturally by mating and/or natural

recombination
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Horizontal Gene Transfer

Eukaryotes
Green plants
o o‘b R Cal
oo \s «\ \g'a' N
Archaea h«\&?\)\\g‘ ‘“% \‘-'p 9@6 o® “Land plants

\

\ \

...~ Gene functions

DNA replication and repair
Pathogen resistance

Gene functions

Vascular development
Cuticle and epidermal
development

Auxin biosynthesis

Lateral root formation
Stomatal pattern formation
Herbivore resistance
Abiotic stress tolerance

Gene functions
Plastid biogenesis and development
Alcohol fermentation
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A ‘Huachano’ /bT-DNA1 (KM052616)
10,833 bp

T-DNA right border (RB)

F-box gene exon

¢l

Sbel Probe 1 Probe2 Spel
B ‘Huachano’ 1bT-DNA2 (KM052617)
12,075 bp
ORF14 ORF17n  RolB/RoIC ORF 13 ORF18/0RF17n
—2»-& | “ ﬁ “
1
Spel prohea SPel

* PCR testing of CIP and USDA collections:

__________________ |wbTonau IbT-DNA 2

CIP genebank (80) 100% 31%
USDA genebank (211) 100% 15% (137 tested)

= And wild relatives?

Ipomoea batatas/tabascana 4x (10) 0% 20%
Ipomoea trifida/triloba 2x (3) 0% 30%
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horizontal gene transfer is detected = Even in humans!
more and more in the genomic era

Horizontal gene transfer

Genetically modified people

Elysia chlorotica Human beings’ ancestors have routinely stolen genes from other species

FISH Labeling Reveals a Horizontally Transferred Algal (Vaucheria litorea) Expression of multiple horizontally acquired genes is a hallmark of both vertebrate and
Nuclear Gene on a Sea Slug (Elysia chlorotica) Chromosome invertebrate genomes

Julie A. Schwartz, Nicholas E. Curtis and Sidney K. Pierce Alastair Crisp, Chiara Boschetti, Malcolm Perry, Alan Tunnacliffe and Gos Micklem

Biol. Bull. December 1, 2014 vol. 227 no. 3 300-312 Genome Biology 2015, 16:50 doi:10.1186/513059-015-0607-3
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22 Years of Biotech Crops in the World

Since the first year of commercial planting of biotech crops in 1996, more than 60 countries
B & B 395 160
from all over the world have either planted or imported biotech crops.

346 140

296 120

247 100

* The 6 founder biotech
crop countries in 1996 are
USA, China, Argentina,
Canada, Australia, and
Mexico.

198 80
148 60
99 40
49 20

* Up to 17 million farmers
planted biotech crops
in 2017, 95% is from
developing countries.

80% 77% 32% 30%
COTTON SOYBEAN MAIZE CANOLA

* 24 countries planted
189.8 million hectares
of biotech crops in 2017,
a -112-fold increase from
1.7 million hectares in
1996.
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imported biotech crops.

‘——-_.___\.. CONVENTIONAL W EioTecH
- By

- ISAAR, 2017

’, . -
o8
M Countries planting biotech crops B Countries not planting. but importing biotech crops
(USA, Brazi, Argentina, Canada, India, Poraguoy, Pakistan, China, (Austria, Belgium, Croatio, Cyprus, Denmark, Estonio, Finfond, Greece,
South Africa, Bolivia, Uruguay, Austrafia, Philippines, Myanmar, Hungory, irekand, ltaly, japan, Latvia, Lithuonia, Luxembourg, Mataysia, Molta, n I /\ o
Sudan, Spain, Mexico, Colombia, Vietnom, Honduras, Chite, Portugal, Netherlands, New Zeoland, Norway, Russian Federation, Singapore, Slavenia, —
Bongladesh, and Costa Rica) South Kaorea, Switzerland, Tohwan, Thailond, Turkey, and United Kingdam) 1 K o L L o

M Countries that stopped planting, currently importing
biotech crops

(Bulgaria, Burking Faso, Czech Republic, Cube, Egypt, France, 7h - -I r r
Germany, Indanesia, Iran, Paname, Polond, Romania, Slovakic, Bor tnora frmation Ry ¢ a a I I I e S
Sweden, and Ukroine) on biotech crops, visit ‘\/’ ' x’

+ ISAAA. 2017. Global Status of Commerciaized Biotech/GM Crops in 2017. ISAAA Brief No. 53. ISAAA: Khaca, NY. VIWW.1S2aa-0rg E H H —_— -I
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GM EVENTS
In the database J#S8
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O WY Y (2017)
O =Y M= ML (2016) -

AgE AT 47%, AF+NE 23%
- 35 8 419Mt, H9 113Tt, & 10Tt -2 Y28 935MtE, 2 424, F 1.3
- 58 . 3 75Ti, EI 16Tt - GM 28 : 2£48.41Mt, 31.04, B210.15
- Mg 4A 556Tt, d+0F 341Tt - 2488 A8 124 + N=m 717
- MAa : 922, E0i1.9, 8511, FE2.3Mt -3 A8 1.04
- 0 - AL B 5591 & 2.65Mt Mot - tg/Atm 0.15
O MY 3 #=¢ ¥ O MY &4 £EY 8%
2014/15 2015/16 2016/17 2017/18
2014/15 2015/16 2016/17 2017/18
Exports Exports
Brazil 50,612 54,383 63,137 76,175 United States 46,831 51,008 55,503 63,636
Paraguay 4,576 =,400 6,129 6,029 Argentina 18,448 21,679 22,951 24,200
Canada 3,763 4,236 4,592 4,925 Ukraine 19,661 16,505 21,334 18,036
Argentina 10,575 9,922 7,026 2,112 Russia 2013 4601 5580 5,532
Other Other
World Total 126,226 132,572 147,503 152,958 World Total 128,390 144,930 141,789 151,984
Imports Imports
China 78,350 83,230 93,495 94,095 )
European Union 13,914 15,120 13,441 14,584 ;‘;ﬁgga” Union 1?'22? E’Sgg 1?:2 12'23
:E;E:na 3 31; 4 ?:: i’?;g i'zig Japan 14:55? 15:204 15:159 15:668
Japan 3’004 3’1'8'6 3’1?5 3’256 Korea, South 10,168 10,121 9,220 10,018
' ! ! ! Vietnam 6,700 8,600 8,500 9,500
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- GM A Al §

- 21, 38°t A9 2L 27 fARE = O YO 2 He= Y
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Use under
the closed system

Use under
the open system
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United States: USDA
Statement on PBI

l‘(’;“

Argentina & Chile:
No foreign DNA =<»not
transgenic

%
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Canada: Not regulated
unless product identified
as novel

Norway: Proposed: foreign
DNA insertion regulated

1

Brazil & Colombia: No
forcign DNA - not transgenic
Requires data to show no
foreign DNA present

{/_,—f:_) (Europe: Regulatedfas GMO Japan: Not regulated if
5 European Curt of Justice) foreign DNA is not remained.
.
P2
~ A China, India
Israel: No foreign Korea: Issue still
\ DNA > not transgenic § peing debated: no
( 7 "3 formal guidance
A p == '
f/}'{/:/ s

z}?

L7 =

|

Australia: Not regulated if
foreign DNA is not remained.

. Countries with policies or regulations

Counmies with pending policies,
regulations. or legal rilings

USDA

Source ——f_
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