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Physical delivery methods

Bivactive beads Calium alginate microbead-immobilized DNA molecules for uptake by protoplasts — Sone et al. (2002), Liu et al, (2004),
Murakuws et al, (2008ab)

Electric discharge Gold particle aceeleration via electric discharge to target cells (ACCELL™ technology) McCabe and Christou (193)

Electrofusion Fusion of protaplasts by electric pulsés Mortkewa et al. {1986b)

Electrophoresis DNA trensfered electrophoretically to embryos Ahokas (1989), Griesbach (1594)

Electroporation Electric pulses deliversd to protoplusts, mesaphyll cells, intact tissuzs Fromm et al. (1985), Lorz et al.
(198%), Morkawa et l, (1986a),
Lietal {19917, Arencibia ot al.
(1995)

Leser micropuncture Laser-medtated perforations in cells and tssues ellow uptake of exogenous DNA Guo etal, (1995), Badr et al. (2003),
Kajiyama et al. (2008)

Liposomes Liposome containing DNA taken wp by protoplasts Deshuyes et ul. (1985)

Macroinjection Injection of DNA into floral tillers de la Pena et ul, {1987)

Microinjection Injection of DNA into protoplasts, intact cells such us callus end embryoids Grizshach (1983), Morkawa und
Yumada (1985), Crossway et al
(198A), Grieshuch {1987)

Nanoparticles Honeycomb mesoparous silics nunoparticles containing ONA taken up by protoplasts  Tomey ét al. (2007)

Particle bomburdment terution of microprojectiles such a5 tungsten and gold Klein et al, {1988), Sanford (1990),
Vasil etal (1991)

PEG-medinted DNA uptake Protoplasts Uchimiya et al. {1988)

Pallen Pollen/plant DNA mixture used for self-fertilization in maize Ohtu (1986)

Pollen tube pathway DNA spplied to cut styles just after polfination and flows along pollen tube o the ovule Luo and Wu (1989)

Silicon carbide whiskers:  Vigorous shaking or vortexing of silicon carbide fibers with DNA and suspension cells, Kueppler et al, (1992), Frame et al

Somatie cell hybrids

Biological delivery methods
Agrobacterium rhizogeney
Agrobacterium tamefacieny

Agrainfection
In planta

Other microorganisms

Combination of physical und
Agrolistics

Sonication assisted

embryogenic callus ( 1994), Petolinn et al. 2000)
Fusion between protoplasts and generation of somatic hybrds Carlson et al, (1972), Kuo et el
(1974), Wallin et al, (1574)
Carrot disks, tobacco, and morming glory stem segments inoculated Chilton et al, (1982), Tepfer (1984)
Tohaceo stem segments, leaf disks Barton et al. {1983), Fraley and
Horsch (1983

Turnip leaves inoculated with Agrobacterium contamning virel DNA enginsered into T Grimsley et al. (1986)
DN

B-passes tssue culture, end Aprobacterium suspension pphied by vacoum infiltration Bechtold et ol. (1993, Clough
ar dip to floral parts, meristems, embryo axis and Bent {1998)

Rizohium, Sinorhizobium, and Mesorhizobium struins engineered with disarmed Ti Broathaerts et al. (2005)
plasmid and used to inoeulate tobacea ind Arahidopsis

biolngical methods

Combination of biolistic DNA delivery und Agrobacteriom, wherein virDl and wirDZ  Hensen and Chilton (1996}
gens are delivered biolistically and cause in planta excision of T-DNA

Plant tissue subjected to short peniods of ultrasound in the presence of Agrabacterim  Trick and Finer (1997)

1Kole etal.
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! Lei zhanget al.

2 Meissner

S Lysine

4 Ornitine

® Phenyl alanin

¢ Tyrosine

" Yryptophan

8 Hystidine

° Decarboxylase enzyme
1% Transamination

1 Arginine
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! Kumaret al.

2 cytoplasm

% endoplasmic reticulum
* Resin

® Lactifers

® Phloem

" Xylem



