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Table 1- Human vaccines expressed in transgenic plants (Daniell et al, 2001).
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Table 2. Other important biotechnological researches performed on potato in the world.

Researches References
Drought resistance by over expression of potato anti-FDA Ambard-Bretteville et al. 2003
Drought resistance by expression of Arabidopsis YUCCAG Kimet al. 2013
Drought resistance by expression of yeast TPSL Kondrak et al. 2011; 2012; Stiller et al. 2008
Drought resistance by expression of spinach BADH Zhang et al. 2011
Drought resistance by expression of Rhizobacterium codA Ahmad et al. 2008; Cheng et al. 2013
Drought resistance by expression of Rhizobacterium GgpPS Sieverset al. 2013
Drought resistance by over expression of potato PR-10a El-Bannaet d. 2010
Drought resistance by expression of Globe artichoke SST+FFT Knipp and Honermeier 2006
Drought resistance by expression of hot pepper bZIP-like TF Moon et d. 2015
Drought Tolerance by expression of potato Annexin STANN1 Szalonek et a. 2015
Salinity resistance by expression of Barley NHX2 Bayat et al. 2010
Salinity resistance by expression of Arabidopsis NHX1 Wang et al. 2010
Salinity resistance by expression of Arabidopsis P5CS Hmida-Sayaria et a. 2005
Salinity resistance by expression of Oyster mushroom GDP Jeong et al. 2001
Salinity resistance by expression of E. coli mtID Rahnama et al. 2011
Cold resistance by expression of anti-freezing protein (AFP) Waliset a. 1997
Cold resistance by expression of Cyanobacterium Al12 Amiri et a. 2010; Demin et al. 2008; Amiri et al. 2007
Cold resistance by expression of Wild potato w9 De Pamaet a. 2008
Cold resistance by expression of Y east INVase Deryabin et a. 2003
Reduction of ROS by expression of Strowberry GalURase Hemavathi et a. 2011; Upadhyaya et al. 2011;

Venkatesh et al. 2012

Reduction of ROS by expression of Cassava SOD + Pea APX + Arabidopsis Kimet al. 2010; Tang et al. 2006; 2008
NDPK2

Reduction of ROS by expression of Arabidopsis 2-cys Prx Kimet a. 2011

Reduction of ROS by expression of Himalayan cinquefoil SOD Pal et a. 2013

Reduction of ROS by expression of SOD/DHN4/DREBL/ROB5 /APX/codA  Waterer et al. 2010; Ahmad et a. 2010

Reduction of ROS by expression of Rat GLOase Hemavathi et a. 2010

Reduction of ROS by over-expression of Potato anti-MSP Gururani et al. 2012; 2013

Reduction of ROS by expression of Arabidopsis GR1 Eltayeb et a. 2010

Reduction of ROS by expression of Arabidopsis DHAR1 Eltayeb et a. 2011

Heat resistance by expressing Arabidopsis an also wild potato CBF1 Pino et a. 2007; 2008; 2013; Carvalo et a. 2011 ;
Dou et al.2015

Transgenic potato over-expressing potato EREBP1 Leeet d. 2007

Transgenic potato expressing Pepper PF1 Youm et a. 2008

Salinity resistance by expressing potato MYB1R-1and sweet potato IbMYB1  Shinet a. 2011; Cheng et al. 2013

Transgenic potato expressing Arabidopsis DREB1A Behnam et a. 2006; Celebi-Toprak et a. 2005;
Behnam et a. 2007; Huynh et al. 2014

Transgenic potato expressing DREB1 and DREB2 Bouaziz et al. 2012; 2013

Transgenic Potato apha-amylase gene Gausing K, Kreiberg JD, 1992

Lepidopteron insect-resistant transgenic potato plants Sticklen MB and Cheng J, 2000

Gene Ryadg conferring extreme PVY resistance in potato Furusawa IK, Watanabe KK, 2000

Gene promoters isolated from potato and use thereof Dai Z, Hooker BS, Shi L, 2002

Novel Meloidogyne-resistance gene and utilization thereof Watanabe K, Watanabe J, 2003

Transgenic potato which generates starch with modified viscosity and Kossmann J, Lorberth R, 2011
phosphate characteristics; for enhancing quality of paper, cardboard,
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Researches

References

adhesive, textile, plaster, concrete, fertilizer, medicine, and toothpaste;

improving animal feeds

Vector for coat proteins for potato virus

Potato with reduced susceptibility to nematodes
Modification of potato metabolism

Tumer NE, 1990, Monsanto Co.
Sijmons et a. 1993
Burrel MM, Blundy KS, 1999

Expression of auxin synthesis tmsl under tuber-specific promoter enhances Kolachevskayaet a. 2015

potato tuberization

Gene encoding Glycoalkaloid biosynthase activity in potato

Plastid transformation in potato

Overexpression of SBEII alters properties of starch from potato tuber

Generation of targeted mutations in potato by CRISPR/Cas

IbOr expression in potato increase drought tolerance, tuber production
Potato over-expressing SnsLTP1 tolerant to multiple abiotic stresses

Sasaki K. et al. 2012
Valkov et a, 2014
Brummell et al, 2015
Butler et a, 2015
Cho et a, 2016
Gangadhar et a, 2016

Potato resistance tofungal pathogens by pyramiding chitinase and wasabi Khan al, 2014

defensin genes

RNA Silencing of anionic peroxidase decreases the potato plant resistance to Sorokanet al, 2014

Phytophthora infestans

Plant-mediated gene silencing restricts growth of Phytophthora infestans
Potato over-expressing SDXSL in response to Phytophthora infestans

Potato expressing cry3A resistant to Colorado beetle

Jahan al, 2015
Henriquez et al, 2016
Mi et al. 2015; Guo et a. 2016

Potato expressing oryzacystatinl| proteinase inhibitor and colorado beetle  Cingel et al, 2015

Potato co-expressing OCI and OCI| tolerant to colorado beetle

Potato expressing PhRIP | gene for resistance against phytopathogens
RNAi-mediated simultaneous resistance against 3 viruses in potato
Potato expressing w-ACTX-Hv1 and GNA gene resistant to aphids

Cingel et a, 2017
Gonzales-Salazar et a, 2017
Hameed et al, 2017

Nakasu et a, 2014; Mi et a, 2017
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A review on potato genetic engineering researches yet
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Abstract

Potato, Solanum tuberosom, an annual plant of the Solanaceae family is one of the important crop
plants and food. This review is based on genetic engineering researches which has been conducted on this
plant untill now. A variety of the transgenic potato plants which have been created to improve its
agronomic characteristics, adaptation to the environment, resistance to abiotic stresses, resistance to
fungal, bacterial and vira pathogens, resistance to pests, production of recombinant proteins and edible
vaccines are described.
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