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Different applications of metal chal-

cogenides (S, Se and Te) nanoparticles 

(NPs); Quantum Dots (QDs), in areas like 

biomedicine (inmunefluorescence) [1], 

chemistry (cation quantification) [2] and en-

ergy (photovoltaic cells) [3] has increasing 

the interest in developing new, safer, cheap-

er and environmentally friendly protocols 

for its synthesis. The use of bacteria as bio-

factories for QDs "biosynthesis" has been 

explored and diverse groups had developed 

protocols to biosynthesize QDs [4], but the 

molecular and biochemical factors involved 

are still unclear.  

In this study we determined the im-

portance of inorganic phosphate (Pi) on the 

biosynthesis of CdS QDs in bacteria. The 

effect of metal and Pi-divalent metal trans-

porters on Escherichia coli biosynthetic pro-

cess were determined. When a wild type 

(WT) E. coli strain was treated with CdCl2 

and Pi, bacterial cells display tunable fluo-

rescence colors dependent on Pi or Cd 

amount. Also, we found that Pi improves the 

Cd-uptake by cells. Finally, the overexpres-

sion of genes involved in transport of Mn
2+

 

or Pi-divalent metal complexes, and a dele-

tion of a gene involved into the Cd
2+

 release, 

improve the biosynthetic behavior in E. coli. 

In summary, results obtained in this 

work represent the first step in understand-

ing the biological and molecular process be-

hind bacterial CdS QDs biosynthesis, and 

show an easy-way to control the spectro-

scopic properties of these NPs. On the other 

hand, obtained results indicate that Pi is an 

important molecule to consider within the 

QDs biosynthetic process. 

 

Fig. 1. Characterization of QDs purified from E. 

coli cells exposed to Cd. A), photographic recording 

(left) and emission spectra (right) of two NPs purified 

from E. coli cultures treated with 60 ug/mL (red and 

dashed line) and  250 ug/mL CdCl2 (yellow and solid 

line). B), TEM of purified NPs. 
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