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[The following are protocols1 designed for the polymerization, expression, and coagulation of recombinant 
silk-like protein threads after monomeric ICA assembly and film formation.] 

Procedure 1: Construction of the synthetic spider silk multimeric gene. 
[This procedure employs a head-to-tail assembly-like method of ligating monomeric silk protein cassettes to 
form a multimeric product for silk protein expression.  We will employ GGC/ICA to construct these silk 
monomers, then employ the following procedures in the cloning vectors. Refer to the following figure for an 
abstract analysis of the methodology].  
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Reagents Needed: 
10x NEB Buffer 2 
10x NEB Buffer 3 
5x ligase reaction buffer 
1x running buffer 
T4 DNA ligase (1 U/µl) 
BSA (1mg/ml) 
Gel Extraction Kit 
pBluescript/monomer silk DNA (1 µg/µl) 
ScaI (10,000 U/ml) 
XmaI (10,000 U/ml) 
BspEI (10,000 U/ml) 
Nuclease-free sterile water 
electrocompetent E. coli XL1-Blue colonies 
LB agar/ LB media 
Ampicillin 
X-gal 
IPTG 
Plasmid Miniprep kit 
ABI PRISM Dye terminator Cycle Sequencing Ready Reaction Kit 

Equipment Needed: 

Centrifuge/Microfuge Tubes 
Incubator 
Agarose 
Ethidium Bromide 
Clean excision blades 
Gel rig 
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Procedure 2: Cloning of the spider silk multimer into the expression vector. 
[This procedure is designed as a method to clone the final gene product produced above into the expression vector 

that will modulate the expression of the silk protein in E. coli. Below is an abstract figure detailing this procedure.] 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reagents Needed: 
10x NEB Buffer 2 
BSA 
pBluescript/multimer or pET-19b 
BamHI 
NdeI 
Nuclease free water 
5x ligation reaction buffer 
T4 DNA ligase 
Agarose 
Gel Extraction Kit 
Competent E. coli XLI-Blue cells. 
LB agar/media 
Ampicillin 
Plasmid Maxiprep Kit 
TE Buffer/ Glycerol Stock 

Equipment Needed: 
Gel rig / Pipets, microfuge tubes.  
Agar plates 
Clean blades 
PCR rig  
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Procedure 3: Gene expression of pETsilk 
[This details the procedure used to generate the silk proteins in transformed E. coli. cell cultures] 

Reagents Needed: 
E. coli BL21 (DE3) cell colonies 
pET/silk plasmid 
LB agar/medium 
Ampicillin 
Plasmid miniprep kit 
Glycerol stocks 
IPTG 
1x lysis buffer 
Distilled water 

Equipment Needed:  
PCR rig 
Centrifuge/ microfuge tubes 
Incubator/shaker 
Analytical balance 
Beakers/ agar plates 
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Procedure 4: E. coli cell lysis 
[This procedure is necessary for the recovery of the expressed recombinant silk proteins from the cell colonies] 

Reagents Needed: 
Ice 
Lysozyme 
PMSF 
Deoxycholic Acid 
DNase I 

Equipment Needed: 
Incubator/shaker 
Waterbath setup 
Pipets / Tubes 
Centrifuge/ Microfuge 
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Procedure 5: Silk protein purification using IMAC 
[This procedure defines the immobilized-metal ion chromatography (IMAC) technique that will be used to purify the 

silk protein from the cell lysate]. 

Reagents needed: 
Sterile deionized water 
Charge buffer 
Strip buffer 
1x Binding buffer 
1x wash buffer 
Elution buffer 
Ice 
Imidazole 

Equipment needed: 
His-Bind resin 
Polyprep chromatography column 
Tubes for fraction collection 
Conical tubes 
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Procedure 6: Dialysis 
[This procedure is necessary for the final purification and isolation of the silk protein]  

Reagents Needed: 
Running DI water 
Ammonium Bicarbonate 

Equipment Needed: 
Dialysis tubing 
Tubing clips 
Beakers 
Stirring plate 
Conical tubes 
Speed vac/freeze dryer 
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Procedure 7: Protein Analyses/ Western Blot Analyses 
[This procedure is designed to prepare the silk proteins for analyses under staining & western blotting techniques. 

Below is a diagram indicating the optimal result] 

 

 

 

 

 

 

 

 

 

 

 

 

Reagents needed: 
SDS/ Polyacrylamide 
GTE Buffer 
RNAse A 
Alkaline lysis buffer 
Potassium Acetate Buffer 
2x sample buffer 
Coomassie Brilliant Blue 
Blocking buffer 
6x His mAb-HRP conjugate 
1x PBST 
ECL substrate 

Equipment needed: 
SDS Gel Rig 
Centrifuge 
Centrifuge/Microfuge tubes 
Pipets 
Beakers 
PVDF Membrane 
Electroblotting apparatus 
Plastic Wrap 
Light-proof cassette 
X-ray film developer 
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Procedure 8: Amino Acid Analyses 
[Outlines several procedures that we can take to analyze the amino acid composition of the purified silk proteins.] 
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Procedure 9: Production of synthetic silk-like fibers. 
[This procedure outlines the final step in the collection of the silk-like proteins and their synthetic into synthetic silk 

threads. This employs a protein-alcohol coagulation bath for thread extrusion.  Included are pictures of the resulting 

threads, and at the end is a picture of the apparatus and image of silk thread production. ] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reagents Needed: 
HFIP 
90% Isopropyl Alcohol 

Equipment Needed: 
Glass vials 
Vortex 
Hamilton-Gastight Syringe 
Peek Tubing 
Spinning Apparatus 
Syringe Pump 
Forceps 
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Overall: Timing/Length of Procedure 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Protocols: Page 17/19 

UCLA iGEM 2014 – Silk Lab Protocols 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Protocols: Page 18/19 

UCLA iGEM 2014 – Silk Lab Protocols 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Protocols: Page 19/19 

UCLA iGEM 2014 – Silk Lab Protocols 
 

1This protocol is adapted from the following source:  

Teule, F., Cooper, A.R., Furin, W.A., Bittencourt, D., Rech, E.L., Brooks, A., & 

Lewis, R.V. “A protocol for the production of recombinant spider silk-like 

proteins for artificial fiber spinning.” Nature Protocols, Vol. 4, No. 3, 19 February 

2009 (online). Pages 341-355. Nature Publishing Group. 

doi:10.1038/nprot.2008.250 

 

 

 

 

 

 

 

 

 

 

 

 

  


