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  Pref ace    

 Photosynthetic microorganisms have been used for the benefi t of human beings 
since ancient times. For instance, the fi rst known report on the use of cyanobacteria 
as food was published in 1520 by Hernán Cortés, commenting the fact that Aztecs 
ate tecuitlatl, a cake made from Spirulina that was an important part in their diet. In 
the case of eukaryotic algae, important biotechnology applications have been devel-
oped for many species. The invention of molecular cloning and genetic engineering 
tools allowed for the development of numerous products that tremendously favored 
the human and animal health worldwide. For instance, the recombinant biopharma-
ceuticals (BFs) such as insulin, cytokines, monoclonal antibodies, and subunit vac-
cines allowed for the treatment, cure, or prevention of many diseases saving millions 
of lives. Improvements on the platforms for producing these recombinant BFs are 
under development or still needed. During the last decade, algae species have been 
explored as a next-generation platform for BFs production with clear advantages in 
terms of effi cacy, safety, and cost. The current developments comprise the produc-
tion of several BFs in some algae species, which have been evaluated at the preclini-
cal level with positive outcomes. Moreover, the ambitious objectives in this fi eld 
consist in the use of whole algae cells for the development of photosynthetic bioma-
terials for regenerative medicine and for the oral delivery of BFs eliminating the 
need for purifi cation and sterile injections. This book provides an updated outlook 
on the use of algae for the production and delivery of BFs. Although the case of 
 Chlamydomonas reinhardtii  is emphasized since the majority of the studies have 
been performed in this model microalga, the use of other algae species such as 
 Dunaliella  sp.,  Phaeodactylum tricornutum , and  Schizochytrium  sp. is also 
covered. 

 First, the features of algae as convenient hosts for the production of BFs are ana-
lyzed in terms of production costs, biosynthetic capacity, and safety (Chap.   1    ). 
Second, the genetic engineering tools for algae species are described. Nuclear- and 
chloroplast-based expression approaches are analyzed and compared in terms of 
biosynthetic advantages, gene expression complexity, and DNA transfer approaches 
(Chap.   2    ). In the following sections, Chaps.   3    ,   4    ,   5    ,   6    , and   7    , the state of the art on 
producing distinct types of BFs in algae species is presented. Although this book is 
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mainly focused on BFs, considering that the production of compounds with health- 
promoting properties are achieved using genetically engineered algae strains, Chap. 
  8     deals with nutraceuticals. In Chap.   9    , the developments reported thus far are 
placed in perspective and challenges for the fi eld are discussed. Critical future pros-
pects comprise the following: optimizing large-scale production in bioreactors, 
implementing glycoengineering approaches, optimizing nuclear expression, explor-
ing new approaches for oral delivery, and implementing regulatory frameworks to 
accomplish technology transfer and regulatory approval of algae-made BFs. 

 Consequently, this book constitutes a key reference on the use of algae in the BFs 
production fi eld, providing an updated outlook on the achievements accomplished 
thus far and transmitting a prospective view for this biotechnological application. 

 I thank all my colleagues whose time and efforts constituted a relevant support in 
this project, especially to Ileana García-Silva and Omar González-Ortega.  

  San Luis Potosí, Mexico     Sergio     Rosales-Mendoza     
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