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A survey of pole cell determinants in cytoplasm of Drosophila略gs

(Insecta: Diptera) 

Masukichi OKADA and Shin TOGASHl 
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Prec唱di註gthe blastoderm st註gein Drosophila developr琵琶nt，pole cells are fo幼児dfrom bulgings of 

posterior pole cytoplasm each including a nucleus. The pole cells have been attracting attention of develop晦

mental biologists for many years for their involvement of a cytoplasmic determinant， known as polar plasm or 
oosome， during their cellul昌.rizationand determin昌tionon differentiation into primordial germ cells. Despite a 

great inter巴stof developmental biologists， the biochemical analysis of the determinant was not feasible， until 
a method for皐ssayingpole cell forming昌ctivitywas estab!ished (Okada ct al吋 1974).じsingthe bioass呈ysystem， 
which involves microinjection of UV-irradiated eggs with material to be tested for the activity， one of the 

authors has shown that a subc巴llularfraction pr巴cipitatedby a centrifugation at 27，000 g for 60 min from a 

homogenaぉ ofDrosophila embryos includes an昌ctivityof pole c邑lli註ductiona設dthat the昌ctivityis retained 

in a fraction held in 1.8 M sucrose when the 27，000 g fraction (called P-3 hereafter) was centrifuged on a 

discontinuous sucrose gradiant (Ueda & Okada， 1982). 
We report here that RNA included in the P-3 fraction is responsible for pole ceIl formation. 

Digestion of P-3 by Trypsin and RNAse 

Trypsin-digested and RNAse-digested P-3 fraction showed a pole c記11forming frequency of 32% and 2.5% 

on the bioassay， respectively. Intact P-3 fraction shows 30% of the frequence on the average. Apparently 

digestion by RNAse deprived pole cell forming activity of theト3fraction. 

Pole Cell Forming Activity of RNA Extracted from P-3 

Total RNA was extracted from P-3 according to a standard method. This crude RNA fraction exhibit巴d

a pole cell forming frequency of 11 % (Togashi and Okada， 1982). A1though the value is low， statistical test 
tells that this is significantly difおおntfrom the value of the control， where embryos were irradiated but not 
iniected. 

The RNA fraction was applied on an oligo-dT column to obtain poly (A) + RNA and poly (A) -RNA 

fractions. Poly (A) + and poly (A) -RNA showed the pole cell forming frequ巴ncyof 19% and 5% on th巴

bioassay， resp也ctively.Obviously the pole cell forming activity is retained in the poly (A)+ RNA fraction. 

Morphology of Pole Cells Formed by Inject初 lofPoか(A)チRNA

Polar granules and nuclear bodies， reliable morphological markers of pole cells， are clear1y observed in 

the pole cells 

Result草 S立ggestthat a messenger type RNA pres告ntin the cytoplasm of Drosophila号ggsmay r号pres号担t

a function of polar plasm as a determinant， although we have not yet locat巴dthe mRNA in the egg. Identifica“ 

tion of translates and cloning of the gene coding for the mRNA are to be carried out. 
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