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Knockout of Bombyx sericin genes using zinc finger nucleases

TAKASU, YOKO
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Sericin proteins are a group of glue proteins which constitute silkworm cocoons. T
wo sericin encoding genes, Serl and Ser3, were mutated by sequence-specific engineered nucleases separatel
y, and Serl- and Ser3-deficient strains were obtained, respectively. The homozygous mutant strains were co
nfirmed to lack of the corresponding proteins in the cocoon. A similar method is applicable to remove a sp
ecific region of these genes in order to generate a novel sericin with different Ero?erty. The silkworm st
rain with mutant sericin protein(s) will be useful for material production by silk glands as well as produ
cgion_of new silk fibers with additional functions, in which removal of sericin is regarded as a technical

arrier.
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1. GFP
Eggs Fertile Efficiency
Strain %Hatched Yielders
injected broods (%)
ryl 288 42.0 51 17 5.9
ry2 288 62.1 80 29 49
ry3 288 233 18 6 45
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Recognition sites of ZFNs: original design Recognition sites of ZFNs: variants
ZFN-A ZFN-B ZFN-Av ZFN-Bv
Finger 1: QSGSLTR Finger 1: RSDKLVR Finger 1: QGGDLKR Finger 1: RREHLIR
Finger 2: RSDHLKT Finger 2: QSSSLVR Finger 2: RSDHLVL Finger 2: QSSALVR
Finger 3: QNSTLTE Finger 3: QSSSLVR Finger 3: QPGTLRE Finger 3: QSSALAR

2. Serl 3
ZFN

Serl
ZFN
S1-2
GFP
ZFN GFP
2 ZFN
384
78

GFP

S1-2
ZFN
ZFN



TALEN Serl Ser3

ZFN

TALEN  Transcription
activator-like effector nuclease

Sajwan et.al, 2013
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