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Table 2. Examples of modified agronomic traits usedsgenesis or intragenesis approaches.

Crop Aim Gene Approach Reference
C. clementina  General citrus vector - - An et al, 2013
Apple . Cis (over), Vanblaereet al, 2011
Scab resistance gene Hcrvf2 FID/ERT Chizzaliet al., 2016
Scab resistance gene Rvi6 Cis, Marker freeKrenset al.,2015
Scab resistance gene Rvi6 Cis, FIp/FRT  Wurdiget al.,2015
. . . . Dhekneyet al.,2011,
Grapevine Fungal disease resistance VVTL-1 Cis Dalla Costzet al.. 2016
Barle Phytasegene HvPAPhy_a Cis (over.) Holmeet al., 2012
y glutamine synthetase (GS) Cis (over.) Gaet al.,2019
. ) Mutagenized chile
Chile Glyphosate resistant plants EPSPSjene Intra (over.)  Orteget al.,2018
Alfalfa Lignin content Comt Intra, (silenc.) Weekst al.,2008
Perennial ryegras®rought tolerance Lpvpl Intra, (over.) Bajajet al.,2008, 2010
PtGA200x7,

Plant growth and stature

Poplar wood properties PtGA20x2, PtRGL1 1, Cis, (over.) Hanetal., 2011
prop PtRGL1 2, PtGAIL,
Late blight resistance - Rpi-stol, Rpi- Cis Joet al., 2014
High amylopectin vntl.1 GBSS Intra, (silenc.) de Vetteret al.,2003
Ere_ventlon of black spot - Ppo Intra, (silenc.) Rommenst al.,2004
ruise
Accumulation of
reducing sugars after cc
Potato storage and acrylamide R1, PhL, StAsl, Intra (silenc.) Rommenset al., 2006,
: StAS2 2008
after high-temperature
processing
leltlng acrylamide StAsl Intra (silenc.) Chawlaet al.,2012
formation
Durable resistance -R1, R3a, Rpi-blbl  Cis, (over.) Haverkortet al.,2016
againstPhytophthora andRpi-blb2
Strawberry Grey mold resistance PGIP Intra, (over.) Schaart, 2004
Wheat Fungal pathogen Whe?‘.t class 1 Cis Maltsevaet al.,2014
resistance chitinase
Durum wheat
(Triticum Improved baking quality 1Dyl10 Cis Gadaletet al.,2008
turgidum)
Melon D0\_/vny mildew Atl/AtZegoxyIate Cis Benjaminet al., 2009
(C. meloL.) resistance aminotransferase
Maize CO2 fixation in the plant Rca Intra, (over.) Almeraya and Sanchez-de-

Jiménez, 2016

*

overexpression.

. Updated scientific namBRhizobium radiobacterCis, cisgenesis; Intra, intragenesis; Silenc, sitegy Over,
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5 NNNNNNNNNNNYGRCAGGATATATNNNNNKGTMAWNNNNNNNN 3’
3 NNNNNNNNNNNRCKBTCCTATATANNNNNMCAKTWNNNNNNNN 5

Single strand nick between
3t and 4% nucleotide l

5’ NNNNNNNNNNNYGRCAGGATATATNNNNNKGTMAWNNNNNNNN 3’
3’ NNNNNNMV GTCCTATATANNNNNMCAKTWNNNNNNNN 5’
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3 T-strand formation
o
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Figure 2. Early events in T-strand formation fraght border T-DNA. A nick occurs between third dodrth
nucleotides of right border resulting in formatiofna single starnd T-strand (Baretlal.,2011).
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Table 3. Border sequences of T-DNAAgrobacterium Border sequences are in capital letters and coede
regions are underlined; RB: T-DNA right border, LBDNA left border.

T-DNA border sequence Source Reference/Accession number
5'-ttTGACAGGATATATTGGCGGGTAAACCct-3’ pTiC58 (RB) AJ237588
5'-ggTGGCAGGATATATTGTGGTGTAAACaa-3’ pTiC58 (LB) AJ237588

5-gaTGGCAGGATATATGCGGTTIGTAATTca-3’

5-ggTGGCAGGATATATCGAGGTGTAAAAta-3’

5-acTGGCAGGATATATACCGTTGTAATTtg-3’

5'-ggCGGCAGGATATATTCAATTIGTAAATQgg-3’

5-ttTGACAGGATATATTGGCGGGTAAACCct-3'

5-ggTGGCAGGATATATTGTGGTGTAAACaa-3’

5-acTGGCAGGATATATACCGTTGTAATTtg-3’

5-ggCGGCAGGATATATTCAATTGTAAATgg-3

5'-ggCGGCAGGATATATTCAATTIGTAAATQgg-3’

5-ttTGACAGGATATATTGGCGGGTAAACCt-3’

5-ggTGGCAGGATATATTGTGGTGTAAACaa-3’

5-ggTGGCAGGATATATTGTGGTGTAAACaa-3’

pTi15955 (RB)
pTi15955 (RB LB)
pTi15955 (LB RB)
pTi15955 (LB)
pTiT37 (RB)
pTiT37 (LB)
pTiAch5 (LB RB)
pTiAch5 (LB)
pTiA6 (LB)
pTiA6 (LB)
pTi-SAKURA (RB)
pTi-SAKURA (LB)

Barkeet al., 1983 X00493
Barkeet al.,1983 X00493
Barkeet al.,1983 X00493
Barkeet al.,1983 X00493
Yadawet al.,1982
Yadavet al.,1982
Holsterst al.,1983
Holsterst al.,1983
Simpsoret al., 1982
Simpsoret al., 1982
Suzukiet al.,2000 AB016260
Suzukiet al.,2000 AB016260
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Abstract

The area under cultivation of genetically modifi&M) crops has increased dramatically within the
last 20 years. In spite of the economic/agronongaelits, and their undeniable effects on the
environment and human health, social rejection tdeasM food, has hindered implementation,
exploitation, and commercialization of the molecutéchniques. It is chiefly due to the introductifn
prokaryotic genes as a selectable marker and &amsfjom sources that are not naturally crossable
with target crop. Using a plant-derived DNA transfation vectors specially designed for each crop
with genetic elements from its own genome shouwdd kess environmental concern and may increase
consumer’s acceptance. The promoter, terminatddNA- borders, etc. remain the prime genetic
elements within T-DNA region that need to be repthwith plant-derived types. In addition, putative
right border should be designed and selectable engdne need to be avoided or removed following
production of a transgenic plant. In the curremtgrathe concept of cisgenic and intragenic apgresic
for plant improvement and the essential technioaitp need to be considered when designing a plant-
derived vector are briefly reviewed.
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