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Abstract Potato is one of the most important crops in the
world. Due to vegetative propagation of this crop, techniques
of plant tissue culture and genetic transformation are often
applied for potato researches and a lot of progress has been
made in the breeding programs using these techniques
during the last decades. In potato, there have been several
trials to introduce GM potato varieties to the world market,
but they so far failed due to the changed legislation and
unwillingness of large processors to process GM potatoes.
These issues are highly associated with the general ac-
ceptances of the public and other political decisions. In add-
ition to these, there are still obstacles to overcome to achieve
the development of commercial potato variety and several
factors to improve horticulturally important traits. In this
study, therefore, we reviewed recent advances and research
status on tissue culture and genetic transformation in potato
and discussed future perspective.
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Fig. 1 Annual potato production-related statistics. A: Timescale yield and cultivated area of potato in Korea between 1951 and
2008. B: Timescale production quantity (million tones, Mt) of potato across World, Asia, China, Europe, America and Africa
between 1961 and 2009. Data were collected from Food and Agricultural Organization of the United Nations Statistics Database

(FAOSTAT 2010)

et al. 2000).

429 ZAujoryt FJAAZ Vel JoHAL st=
= A3} HH/\/H_,] EXo] e 7] FAH %Fof 3l
ol A mjo Q3 HES A1 gt Ao SE2 O
za O—é—oﬂxifg/\g, o e, A 9 3G S,
7 mof ul 2slef & rlopsl B 02 o] 2oz 1L 9

o}, A EIL Qi 7o) g R B o] 45 A (etraploid) =

oleldt AL e olBUWAT AN fA A
#eof H&Hel §%9 AYEo| B Yk wet Y

1989 & &AM H o] A 2FE| QJth (Herrera-Estrella et al. 1983;
Horsch et al. 1984; Ooms et al. 1986; Rocha-Sosa et al. 1989).

o F 71Ae] FAAIE AR B s BALg
Hetolq 7124 A7E 8 7 ABEE Ao 5
Uz zhgata oleh ol 7ol 2FE W3 3A, 14 9
FA3 w8 YA, Gyt e BeE 44, 0%

YARAFE O] AAF Sof Z3HE W oul oz} oFF B oF
FAoR Fad oY THYY AL AToE

g3 otk A f14 AR 9 Pros
= F2 Agrobacterium tumefactions@} particle bombardment
(5-HAE) S o] &5l= B o] o| &% 31 T} Agrobacterium
of o] g-& §HAFE ol geliz WyHTh S O
A WEst B2 AT GO §A4E o &
& o] $AAE EYSIA T 0 A s A
o 72 oA I 9Jt} (Romano et al. 2003). o]of T &f u]A|
FA1% o] gekol DNAS A7) AMIshe W, 98
(protoplast)©f] polyethylene glycol (PEG)E *]&|5l= W,
A71%4E ol g3 DNAS) Hel3 22 thape 2214

=

o ol
% ot
rlo o

Qlt} (Weiland 2003). 1L} SAAES o] &3l =
gene silencing, transgene rearrangement, high copy
15 BT ARE op7|E 5 Qo] FE AET|

o] AT oI AL 0l AEI} A A 0] gl 2] E 9]
dgko] & A€t (Sawahel 2002). whabA ZHA}e]

o] g3t o] 744 de A}

=
=
3
o
('D

HEH-& Agrobacterium<

OlD ol oflh L
A
N
L i
é

N Da L 2= S
>
lo
BN
N
=
o2
N
i)
flo
]
o,
o
re
udl
ot
o&
>T

ol rﬂ
\J
o,
>
lo

o M O oz

filo
4n ay M
X
N
<
=

A

-

W A A (virus free seed potato) 2] Jﬁ
o DL PSS ESE
AHA Al v AHE A& o 4"éﬂ
A WA ] AL Il A HEol A
FofsfioF star KA} AYatel]l Bagt 7|3ko
Ao Holg 2o k&E ZhsAol A} (Seo et al
2005). whebA Bpol2 L Rl MRS ik fiRt
o] A &A 08 o] FoA|IL Ql=H, 2Au|fo] 7|
of SJgt vpol2 L FRFE AL HIH A7t oA

¢

g ox 1
n& iflsg
i ful
)
ojN Jm L >
Y

> o

lo

N
N,
o2

ru\l
2 =2

_‘E]

]

J

A A7 3851 Tk (Baker 1953; Gregory 1956).
2 =B A Qdge 4Ae) 2 U 38

gholl thgt W8S At o= AR Sl ool dA =

Qw9 AR B A7) 3o 5T 5

TR T|SS BEB NLRE MM U BT 5

og

A FFHA] 2B WelH, YeE goigo] v¢

# 9k oty 2}, 1 haof] a3
WAL (FA)9) ooko] 200-240 kg A= A= ZAA
& AR vholy & 7



458 J Plant Biotechnol (2010) 37:456-464

Central Local Hwang and Lee 2007, 2008). =31 Z|Lof+= u}o] 2 2]
government government Company = Qs Tul ok 7Fzl= = 2] DD

£ o] 8% =AY AAE71 FFA T AT

Tissue culture Tissue culture Tissue culture

Hydroponic minitubers | | Hydroponic minitubers Stem cutting tubers

G1 (Screenhouse)
G2 (Screenhouse) G1 (Screenhouse)

G3 (Screenhouse) G1 (Screenhouse) G2 (Screenhouse)

G4 (field) G2 (lFieId) G3 (Field)
Farmers Farmers Farmers
(5yrs) (2~3yrs) (4yrs)

Fig. 2 Schematic representation of the procedures of seed potato
production by central government, local government and com-
pany in Republic of Korea (Source: Kangwon Potato Sympo-
sium in 2009)
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Table 1 The list of transgenic potato lines developed by Korean research group

Transgene Selectable marker Cultivar Target Trait Transformation method References

SOD, APX Kanamycine Superior Abiotic stress resistance Af:;ij,;:gzm Ahmad et al (2010)
Myb Hygromycine Superior Abiotic stress resistance Af:;ij,;:gzm Shin et al (2011)
EREBP Kanamycine Superior Abiotic stress resistance Af:;ij,;:gzm Lee et al (2007)
NDPK2 Kanamycine Superior Abiotic stress resistance Af;;i;;éj;im Tang et al (2004)
GPD Kanamycine Dejima Abiotic stress resistance Af;;i;;éj;im Jeong et al (2001)

Bt Kanamycine Dejima Insect resistance Af;;i;;éj;im Shin et al (2008)
PLRV-CP Kanamycine Superior Virus resistance Af;;i;;éj;;im Seo et al (2005)

Shiva Kanamycine Irish Cobbler Soft rot resistance Af;;i;;éj;im Yi et al (2003)
Ferrittin PAT' Superior Soft rot resistance Af;;l;;;éj;im Bae et al (2002)
Bar, CP4-EPSPS PAT Adlantic, Herbicide resistance Agmbacte.num Fang et al (2007)

Taedong Valley tumefaciens

CAX1 Kanamycine Superior Calcium enhancement A(f: ;i;;éj;’;m Oh et al (2005)
Rotavirus-VP6 Kanamycine Desiree Antigen production A(f: ;i;;éj;’;m Youm et al (2002)

1Phosphinothricin Acetyl Transferase
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Table 2 The list of commercialized transgenic potato in the world

Event Company Cultivar Description
ATBT04-6, ATBT04-27,
ATBT04-30, ATBT04-31, Monsanto Atlantic Resistance to Colorado potato beetle
ATBTO04-36, SPBT02-5, Superior (Leptinotarsa decemlineata, Say).
SPBT02-7
BT6, BT10, BT12, BT16, Resistance to Colorado potato beetle
BT17, BTIS, BT23 Monsanto Russet Burbank (L. decemlineata, Say).
RBMT15-101, SEMT15-02, ' Res1star}ce to Colorado. potato beetle
SEMTI5-15 Monsanto Superior (Leptinotarsa decemlineata, Say);
resistance to potato virus Y (PVY).
RBMT21-129, RBMT21-350, Re51star‘1ce to Colorado. potato beetle
RBMT22-082 Monsanto Russet Burbank (Leptinotarsa decemlineata, Say),
resistance to potato leafroll luteovirus (PLRV)
EH92-527-1 BASF Plant Science Prevalent Altered starch composition

<Source: Center for Environmental Risk Assessment (CERA) and GMO Compass>
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Table 3 The status of transgenic potato lines ongoing research for the commercialization

Transgene Cultivar Target Trait Status Developerl
PLRV-CP Superior Virus resistance Risk assessment HARC
ScaM4 Dejima Soft rot resistance Gene function analysis INU
atTIR Dejima Soft rot resistance Gene function analysis JNU
EREBP Superior Soft rot resistance Agricultural characteristics evaluation NAAS
Myb Superior Soft rot resistance Gene function analysis NAAS
codA Superior Soft rot resistance Agricultural characteristics evaluation KRIBB
Bar Dejima Herbicide resistance Risk assessment NAAS

"HARC; Highland Agriculture Research Center, JNU; Jinju National University, NAAS; National Academy of Agricultural Science,
HARC; Highland Agriculture Research Center, KRIBB; Korea Research Institute of Bioscience and Biotechnology

Table 4 The different steps in introgression breeding, induced translocation breeding and cisgenesis. This table was adopted from

Jacobsen and Schouten (2008)

Step Introgression breeding

Induced translocation breeding

Cisgenesis

Interspecific crossing with wild source

1 . .
containing the desired gene

Back cross procedure and removal of
disturbing linkage drag

Crosses with breeding parent for
variety selection

Interspecific crossing with wild source
Back cross procedure resulting in
monosomic addition line

Irradiation and selection for useful
translocations in offspring

Isolation of the desired gene from
wild source

Backbone free transformation and
selection for cisgene expression

Selection of cisgenic variety without
linkage drag

Crosses with induced translocation

4 Resistant variety with linkage drag

line for variety selection

5 Resistance variety with linkage drag
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