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The elimination of defined embryonic cells or cell groups in order to elucidate their prospective fates was 

among the earlぬstexp呈fim告ntalmethods of development昌1biology. ln the silkworm Bo鵡 byx視 ori，the establishment 

of fat畦 mapshas h邑enachieved mainly by m偲 nsof local cautery (Miya， 1953; Takami， 1964) ， howev邑r，because of 

its coarse egg shells， the method so far h総 yieldedresul ts of only limited value (see Kuwana and T皐kami，1957 01' 

Sakaguchi， 1978， for a r邑view)

Here we show that a UV-laser microb倒 m(355 nm， Workstation ACAS470， Meridian) is useful for the inactiva-

tion of selected cells in the early Bo間 byx日mbryos.The te chni司u日ispromising for the establishment of more accurate 

and detailed fate maps of Bombyx mor・i，as it permits damaging a defined area of an egg in a much more controlled 

fashion than with cautery. 

Two nondiapause strains， tnd t.担ndT持dre ch， were us邑dthroughout this study. Eggs werεirradiat思dventr砂

崩erallyat the cell百larもlastod桂rmstage (11-15 hr after the oviposition at 25 'C) for 0.2 mm square， i. e吋 about2% 

of th暗記，ggsurfac母area(Fig. 1). After irradiatio君，♀ggs柄拘治ptat 25 'C for 12-13 days. Hatched larv総 (first

instar) werεfix巴din glycerol-acetic acid (1 : 4) for 3由 4hr at 60'C and then at room temperature for・24hr 01' longer. 

Unhatched larva邑 W邑reharvested before fixation by removing chorion with hypochlorite. 
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Fig. 1 Sites of irradiation. Bo間byχe草gsat the cellular blastoderm sta喜'ewere irradiated with 
UV -laser ventrolaterally fOl・ O.2mms屯出re(J喝tchedarea). The scale at tl蛇 rightindicates 
position along the a11teroposterior egg axis ;11 relation to the egg length (EL). Position 

along the eg草circumferenceare indicated on the tr間抑制sescale. in relation to the eg草

width (EW). The square drawn by dotted lines refers to the limits of irradiation sites i11 

this study; 10-52% EW and 25-56% EL. 

Irradiation was carried out at various doses， from 0.001 to 40 J/cm'， to find an appropriat巴 conditionfor the 

i呂1・valdefect induction. As sho官 nin Table 1， even the strongest irradiation did not incre昌$邑 th色 embryomortility. 

However， up to 80% of the larvae which dev日lopedfrom eggs irradiated at doses higher than 10 J/cm' show吋 defects

in the integument， whereas none of those irradiated at doses lower than 1 J/cm' showed cuticle defects. The UV dose 
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found in this study to be n日cessaryto induce defective Bombyx larvae， i. eリ 10J/cm2，was about 50 times higher than 

that used for induction of cuticle d日fectsin Dγosophila (Lohs-Schardin et al.， 1979). The discrepancy may be ascrib日d

to the emtloyment of dechorionated eggs and of shorter wavelength (257 nm) in the Drosophila study. 

Table 1 Induction of cuticle defects by UV (355 nm) irradiation 

of Bo摺色'yxembryos at the cellular blastoderm芭ねge.

Dose O/cm2
) 

Number of eggs Cuticle formation Defective larvae 
irradiated 。 285 279 (89%) o (0%) 

0.001~ 0.01 34 32 (94%) o (0%) 
O. 05 ~ 0.1 53 52 (98%) o (0%) 
O. 25 ~ 1 52 51 (98%) o (0%) 
2.5 ~ 5 30 28 (93%) 1 (4%) 

10 ~40 77 74 (96%) 61 (82%) 

(1 J = 1 W'sec) 

The cuticl告 defectsinduced in this study inc1uded deletions. f荘sio註s.a訂dparti呂Iduplications of thoracic appe詰m

dages or abdominallegs. The location of the defects within the cuticlar p昌tterncorrespon註edto th邑siteof irradiation. 

indicating that t主母 commit世流百tof the cells to develop into t主邑 larvelintegum邑ntoccurs b邑foreth邑 C邑lIularるlastoderm

sぬge.
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