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Spider genes

Cow or hamster 
cell

Transgenic transfer
Spider silk genes are injected into 
mammary cells of cows or into 
hamster kidney cells.

Protein harvest
The transgenic cells are placed in a 
tube and bathed with a media that 
nourishes the cells and flushes 
their waste, which includes silk 
proteins.

Precipitation
A salt added to the collected waste 
causes the silk protein to 
precipitate into a wet lump that 
looks a lot like chewing gum.

Extruding fiber
The solid is redissolved in a saline 
solution then pushed through a 
very fine tube (0.005 inches in 
diameter) into a dish of methanol, 
where it coagulates into a crude 
fiber.

The proteins are jumbled and not yet silky.

Cells cling to the sides of the tube.

Many tapered tubes sit in a jar 
where the protein collects.

Pulling silk
One end of the crude fiber 
is pulled from the dish and 
fastened to a spool. The 
spool pulls the fiber, 
straightening the jumbled 
proteins into light, strong 
fibers several feet long.
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Glucose

Glucose-6-
phosphate

Glucose-1-phosphate

Uridine diphosphoglucose

Glycogen

Trehalose

Sorbitol-6-
phosphate

Glycerol
Triglyceride

3-Phosphoglycerate

ADP

ATP

Phosphoenolpyruvate

ADP

ATP

Pyruvate

Alanine

Glutamate

2-oxoglutarate

Oxaloacetate
Citrate

2-oxoglutarate

TCA CycleMalate

Glutamine Glutamate

Serine

Glycine

Glucose

Glucose-6-
phosphate

Glucose-1-phosphate

Uridine diphosphoglucose

Glycogen

Trehalose

Glucose-1-phosphate

Uridine diphosphoglucose

Glycogen

Trehalose

Sorbitol-6-
phosphate

Glycerol
Triglyceride

3-Phosphoglycerate

ADP

ATP

ADP

ATP

Phosphoenolpyruvate

ADP

ATP

ADP

ATP

Pyruvate

Alanine

Glutamate

2-oxoglutarate

Oxaloacetate
Citrate

2-oxoglutarate

TCA CycleMalate

Glutamine Glutamate

Serine

Glycine
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