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Abstract: Nanotechnology is one of the most fascinating and promising science field having ability to transform research in 
different disciplines of science such as agriculture, medicines, diagnostics and even plant tissue culture. Plant tissue culture 
is one of the fundamental techniques of plant biotechnology. It not only involved in the micropropagation of endangered 
plant species but also provide aseptic explants for transformation. But plant tissue culture technique have plethora of 
methodological obstacles which prevent its full exploitation, such as contamination of explants.  This paper mainly presents 
a review on uses of nanomaterials in plant tissue culture such as decontamination of plant tissue culture and role of NPs in 
intracellular delivery of biomolecules such as enzymes, proteins and DNA in plant cells. 

 
Keywords: Nanoparticles, Decontamination, Intracellular delivery, Plant transformation 

 

REFERENCES 

 
Abdi, G. (2012). Evaluation on the potential of Nano 

silver for removal of bacterial contaminants in 

valerian (Valeriana officinalis L.) tissue culture. 

Journal of Biological Environmental Sciences, 

6:199-205. 

Abdi, G., Salehi, H. and Khosh-Khui, M. (2008). 

Nano silver: a novel nanomaterial for removal of 

bacterial contaminants in valerian (Valeriana 

officinalis L.) tissue culture. Acta Physiol Plant, 

30:709-714. 

Arab, M. M., Yadollahi, Mazinani, M.H. and 

Bagheri, S. (2014). Effects of antimicrobial activity 
of silver nanoparticles on in vitro establishment of G 

× N15 (hybrid of almond × peach) rootstock. Journal 

of Genetic Engineering and Biotechnology, 12:103–

110. 

Burlaka, O.M., Pirko, Ya.V. and Smertenko, P.S., 

et al. (2015). Functionalization of carbon nanotubes 

using molecules of biological origin of various 

nature, Dop. NAN Ukraini, 2:137–144. 

Dabai, Y.U., Arzai, A.H. and Muhammad, S. 

(2007). In vitro antibacterial activity of single and 

combined antibiotics on bone bacterial isolate. 
Pakistan Journal of Biological Sciences, 6:1-3. 

Du, J., Jin, J., Yan, M. and Lu, Y. (2012). 

Synthetic nanocarriers for intracellular protein 

delivery. Curr Drug Metab 13:82–92. 

Helaly,  M.N., El-Metwally, M.A., El-Hoseiny, H., 

Omar, S.A. and El-Sheery, N.I. (2014). Effect of 

nanoparticles on biological contamination of in vitro 

cultures and organogenic regeneration of banana. 

Australian Journal of Crop Science, 8(4):612-624. 

Kamran, Safavi. (2014). Effect of Titanium Dioxide 

Nanoparticles in Plant Tissue Culture Media for 

Enhance Resistance to Bacterial Activity. Bulletein 

of Environmental Pharmacological Life Science, Vol 

3 [Spl Issue V]:163-166. 

Leifert, C., Camotta, H. and Waites, W.M. 
(1992). Effect of combinations of antibiotics on 

micropropagated Clematis, Delphinium, Hosta, Iris 

and Photinia. Plant Cell Tissue Organ Culture, 

29:153-160. 

Lubick, N. (2008). Nanosilver toxicity: Ions, 

Nanoparticles or both? Environmental Science 

Technology, 42:8617-8617. 

Mahna, N., Vahed, S.Z. and Khani, S. (2013). 

Plant in vitro culture goes nano: nanosilvermediated 

decontamination of ex vitro explants. Journal of  

Nanomedical and Nanotechnology, 4:2. 

Martin-Ortigosa, S., Peterson, D. J., Valenstein, J. 

S., Lin, V.S.Y., Trewyn, B. G., Alexander Lyznik, 

L., and Kan Wang. (2014). Mesoporous silica 

nanoparticle-mediated intracellular Cre protein 

delivery for maize genome editing via loxP site 

excision. Plant Physiology, 164:537–547. 

Mattos, I.B., Alvews, D.A. and Hollanda, L.M., et 

al. (2011). Effects of multiwalled carbon nanotubes 

(MWCNT) under Neisseria meningitides 

transformation process, Journal of 

Nanobiotechnology, 9:53. 

Moradpour, M., Aziz, M.A. and Abdullah, S.N.A. 
(2016). Establishment of in vitro Culture of Rubber 

(Hevea brasiliensis) from Field-derived Explants: 

Effective Role of Silver Nanoparticles in Reducing 

Contamination and Browning. Journal of 

Nanomedicine and  Nanotechnology, 7:3. 

Murashov, V. (2006). Comments on “Particle 

surface characteristic may play an important role in 

phytotoxicity of alumina nanoparticles” Toxicol 

Letters, 164:185-187. 

Nunes, A., Amsharov, N. and Guo, C., et al. 
(2010). Hybrid polymer grafted multiwalled carbon 

REVIEW ARTICLE 

mailto:meenasindhu20@gmail.com
https://link.springer.com/article/10.1007%2FBF00033621?LI=true
https://link.springer.com/article/10.1007%2FBF00033621?LI=true
https://link.springer.com/article/10.1007%2FBF00033621?LI=true
https://link.springer.com/article/10.1007%2FBF00033621?LI=true


758 NAYAN TARA AND MEENA 

nanotubes for in vitro gene delivery, 6(20):2281–

2291. 

Raffa, V., Vittorio, O. and Costa, M., et al. (2012). 

Multiwalled carbon nanotube antennas induce 

effective plasmid DNA transfection of bacterial cells, 

Journal of Nanoneurosciences, 2 (1):56–62.  

Rojas Chapana, J., Troszczynska, J. and 

Firkowska, I. (2005). Multiwalled carbon nanotubes 

for plasmid delivery into E. coli cells, Lab. Chip, 

5:536–539. 

Sarmast, M.K., Salehi, H. and Khosh-Khui, M. 

(2011) Nano silver treatment is effective in reducing 

bacterial contaminations of Araucaria excelsa R. Br. 

var. glauca explants. Acta Biol Hung, 62:477-484. 

Serag, M.F., Kaji, N. and Gaillard, C., et al. 

(2011). Trafficking and subcellular localization on 

multiwalled carbon nanotubes in plant cells, ACS 

Nano, 5 (1):493–499. 
Sondi, I. and Salopek- Sondi, B. (2004). Silver 

nano particles as antimicrobial agent : Case study on 

E.coli as a model for gram – negative bacteria . 

Journal of colloid interference sciences, 275:177-

182. 

Teixeirada Silva, J.A., Nhut, D.T., Tanaka, M. 

and Fukai, S. (2003). The effect of antibiotics on 

the in vitro growth response of chrysanthemum and 

tobacco stem transverse thin cell layers (tTCLS). 

Science Horticulture, 97:397-410. 

Torney, F., Trewyn, B.G., Lin, V.S.Y. and Wang, 

K. (2007). Mesoporous silica nanoparticles deliver 

DNA and chemicals into plants. Nature 

Nanotechnology, 2:295–300. 

Xing, X.L., He, X.X., Wang, K.M., Peng, J.F. and 

Tan, W.H. (2006). Chemical Journal of Chinese 

Universities, 27(11):2076 [6]. 

Yu-qin, F.U., Hua, LI Lu., WANG, Pi-wu., Jing, 

Q.U., Yong-ping, F.U., Hui Wang., Jing-ran SUN 

and Chang-li, LU (2012). Delivering DNA into 

Plant Cell by Gene Carriers of ZnS Nanoparticles. 

FU CHEM. RES. CHINESE UNIVERSITIES, 

28(4):672. 

Fouad, M., Kaji, N. and Jabasini, M. et al. (2008) 

Nanotechnology meets plant biotechnology: carbon 

nanotubes deliver DNA and incorporate into the 
plant cell structure. In: Abstracts of 12th international 

conference on miniaturized systems for chemistry 

and life sciences, San Diego,California, USA, 12–16 

October. 

Hussain, H., Yi, Z., Rookes, J., Kong, L. and 

Cahill, D. (2013). Mesoporous silica nanoparticles as 

a biomolecule delivery vehicle in plants. Journal of 

Nanoparticle Research, 15, 6:1676-90. 

 

https://www.sciencedirect.com/science/article/pii/S0304423802002194
https://www.sciencedirect.com/science/article/pii/S0304423802002194
https://www.sciencedirect.com/science/article/pii/S0304423802002194
https://www.sciencedirect.com/science/article/pii/S0304423802002194

