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Spider silk 

 Protein fibre spun 
by spiders. 

 Spiders use their silk to 
make webs or other 
structures as a nests or 
cocoons to protect their 
offspring, or to wrap up 
prey. They can also use 
their silk to suspend 
themselves, in some 
cases, spiders may even 
use silk as a source of 
food. 





Properties 

•Strength 

•Density 

•Extensibility 

•Toughness 

•Temperature 

  



Stucture 

•Spiders, can produce seven kinds of silk or glue from 
seven different types of glands. 

•The structure-property-function relationship of these 
seven types of spider silk is significantly different. 
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Large-scale industrial 
production  



Bacterial and Yeast 
systems 



E.coli 
stems 

 Easy for genetic manipulation 

 Short generation time 

 Comparative low cost 

 Potential for industrial scale-up  



Issues 

Low levels of production 

Trascriptional errors attributable to 

highly repetitive amino acid 

sequence 

(depletion of the alanyl- and glycyl-

tRNA pool)   



Salmonella typhimurium 

Pichia pastoris  

Saccharomyces cerevisiae 



Plant systems 



 

Gene silencing is common issue in trasgenic 

plants 

 

Prevalently for genes containing highly 

repetetive sequences  

 

More expensive and challenge compare to 

another host sytems  

 



Bombyx 
mori and 
Insect 
cell lines  



Transgenic silkworms containing spider 
silk gene  

Baculovirusis - 
based expression 

system 

piggyBac 
expression system  

Engineered 
silkworms for 

expression chimeric 
silkworm/spider 

spidroin 

Incorporation of 
spider silk gene by 

CRISPR/Cas9 



Mammalian cell 
lines and 
Transgenic 
animals  



Mammalia
n cell lines 
…..    

 Baby hamster kidney cells = 
BHK 

 Bovine mammary epithelial 
alveolar cells = MAC-T 

  

Low production level 

   60-140 kDa 





Summariz
e 

 E.coli  and yeast – suitable for 
clothing and textile industry 

  

 Transgenic silkworms – 
biomedical applications  

  

 Mammalian systems – biomedical 
applications  

  

  



Applications 



• Interesting in medical applications, due to their biocompatibility, 
environmental and mechanical stability as well as a high surface-to-

volume ratio. 
 

TREATMENT OF TENDON 
RUPTURES 

 Spiderprotein fiber that are tied together 
and make suture. 

  

BLADDER RECONSTRUCTION 

 Spider silk fibres collected on 
stainless-steel frame as a cross 
wave mesh 

  



HUMAN NEURON MODEL 

 Spider silk protein as a guidance conduit for human neurons 

  
SKIN REPAIR IN PLASTIC RECONSTRUCTIVE 
SURGERY 

 Spider silk fibres woven on steel frame used for cultivating 
cells.   



Foams 
 

•Can be used as 3D cell 
culture scaffolds. 

• In artificial scaffolds, 
the inner free volume 
and degradation 
behavior, as well as the 
mechanical properties 
of the employed 
materials, can be tuned 
to compare with the 
natural ECM by 
controlling the porosity 
and pore sizes.  

  



Development of methods to mass-produce spider silk has led to 
manufacturing of military, medical and consumer goods, such 
as ballistics armour, athletic footwear, personal 
care products, breast implant (coating materials for implants and 
other biomedical products), mechanical insulin pumps, fashion 
clothing, and outerwear. 
 



Golden orb 
spider silk 

 In Madagascar 2009 

 Largest know piece of 
cloth made of spider silk.  

  



Resources  

 Spider Silk for Tissue Engineering Applications 

 Host Systems for the Production of Recombinant Spider Silk 

 De Novo Design of Recombinant Spider Silk Proteins for Material Applications 

 Functionalized DNA-spider silk nanohydrogels for controlled protein binding and release 

 Recombinant Spider Silk-Silica Hybrid Scaffolds with Drug-Releasing Properties for Tissue 
Engineering Applications 

 Interfacial Behavior of Recombinant Spider Silk Protein Parts Reveals Cues on the Silk Assembly 
Mechanism 



Thank you for 
your attention  


