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SYA53, A  MATERNAL  GENE  REGULATING  MEIOSIS  IN DROSORHII.4
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  in Dresophila, maternal  factors suthcient for germline development are  local-

ized in germ p]asm and  are partitioned into the germljne progenitors, or  pole ce]ls, It
has been believed that these factors may  ultimately uigger germ]ine-specific events,

such  as meiosis, Here, we  report an  X-linked materna]  mutation,  ,vva53 that affects

meiosis.  Pole ce]ls whieh  were  forrned in the embryos  derived from sva53-
homozygous germline clone  (s'va5jpole oells) were  able to develop into the eecytes,

but they failed to execute  meiosis,  In additien, this rnatennal  phenotype was  enhanced

by reducing  iygotic  dose ofmei-S3j2  gene, vvhich  ;s knovvn te be requiTed  for meio-

sis. We  also  found that the germline-specific eKpressjon  of  vasa  gene vvas  severely

affectedinsva53polecelLs.theseresultsindicaiethatthematernalfactorencededby

sva53  gene is essential for germ]ine-specific gene expression  . as wel]  as for meiosis.
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  In Drosophita, mitochondrial  Large rRNA  (mtlrRNA) is essential  for germiine

formation. The mtirRNA.  collaborating  with  mitochondria] small rRNA,  forms mite-

chondria]  type  of  ribosomes on  the surface ef poLar g[anules to fonn gerrnline, We

haye previously reported  in Xenopus that both mitochondrial rR)4As  (mtrRNAs) are
aLso  present on  the germjnal granules during 4-cell to blastula stages, This leads us  to

speculate  that these rRNAs  form mitochondrial type of  ribosomes on  the gTanules. 
To

address  this issue, we  examined  the diaincter of  ribosomes around  the germinal gran-

ules. We  found that there are  srna]]er  ribosoTncs on  the geminat  granules during short

period ffom 4-ccll to blastula stages.  Tliis observatien  suggests  that mtrRNAs  constr-

tute  mitochondrial type  of  ribosomes on  the gemina] granules in Xenopus, as  well  as

in Drosophila embryos,
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  During the course  of early emb[yogenesis  of  the starfish  Asterina pectinijbra,

histone heterodimers which  contaln  an  E-(y-Glu)Lys  cross-link betvveen the GIn and
Lys residues at the N-ter[ninal regions  of  core  histencs appear  at the mid-btastula

stage. We  have discovered the occunrence  of  nuclear  transglutamina$e  (nTGase) in

the nucleus  of  the b]astula, which  is possibly involved in the formation Df histDne

heterodimers, lhe  cDNA  of  nTGase  has been cloned,  sequenced  and  transfected in

COS  1 oells.  Ihe  expressed  nTGase  tocalized specifically in the nu:leus,  suggesting

that the nuclear  loealization signal of  nTGase  is active  in mamrnalian  eel1s as in star-

fish embryo  cells.
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  In the nuc  leus of  starfish  (Asterina pectinijlera) sperm,  onc-ter)th of  histonc H2B

fonms cevalently  cross-linked  hcterodimers with  histone H4. Ihis dirrrers centaln  e-

(rGlu)Lys cross-bridge. Such dimers are not found in early ernbryos  at the morula
throughear]yblastu]astageswhcncellsdividerapidiy,However,aheterodimerwhich

is composed  of  embryonic  histones H2B  and  H4  appears at the rnid-blastula  stage.

The sequence  of  the embryonic  bistone H2B  which  is different from that of sperm

histone H2B  has boen determined by  cloning  its cDNA  and  DNA  sequemcing,  The

cmbryonic  histone H2B  acts as  an  amine  acceptor  of  transgLutamlnase  which  appears

in the nuc]eus  of  embryonic  cel]s  of  the mid-blastula.

ANALYSIS  OF  mRNA  LOCALJZED  iN POLAR  PLASM  OF  DROSOPHLLA

EMBRYOS,  WHICH  ENCODES  A NOVEL  SER{NErrHREONINE  KINASE
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  ln Drosophila, matenna]  faetors sllfficient for germ-line deve]opment are toca]-

ized in the posterior pole region,  or  po]ar plasm. We  have previously isolated 7 kjnds

of  noye]  cDNAs  which  hybridize vvith  RNAs  loealized in poLar plasm. Ameng  these

cDNAs,  we  focused on  Group B cDNA  in this study.  Group B cDNA  hybridized wkh

two  transcripts (4.8 and  2.4 kb) on  the Nerthern b]ot of poly(A)'RNA from  ovaries

and  early embryos.  Fu]1 length cDNAs  corTesponding  to the 4.g and  2,4 kb mRNAs

were  isolated and  their nuclcotide  sequences  were  detennined, The  4.8 kb mRNA

encodes  aprotein  which  is homologous to a  rat serinetthreonine  kinase (STK>, svhile

the 2.4 kb mRNA  encodes  a  truncated  form of  STK which  lack N-terminal region

encompassing  kinase clomain. Comparison of the nuc]eotide  sequences  among  these

mRNAs  and  genomic DNA  suggests  that both mRNAs  are  produced from a  sing]e

gene by a]ternatiye  promoter usage.  In situ  hybridizatio" analysis  revealed  thal both

mRNAs  were  localized i" polar p]asm and  pole cet]s  during stage  1-!4 of  embryo-

genesis. These results suggest  the possibility that the STK  gene plays an  important

role  in germ-]ine  deve]opment Functional anatysis  ef  this gene is now  on  going by

using  mutations  in this locus,

EARLY  DEVELOPMENT  OF  ZOOXANTHELLA-CONTAINING  EGGS  OF
FOUR  SCLERACTTNIAN  CORALS  WITH  SPECIAL  REFERENCE  TO  THE
DISTRIBUTION  OF  ZOOXANTHELLAE
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  Reef-buitding eora]s harbor symbiotic  dinoflagellates, zooxanthellae,  in their
endodcrmal  cells.  Some  corals spawn  eggs  that conmin  zooxanthellae,  During the

deve}opmenl of  zooKanthe]Ia-conmining  eggs.  zooxanthcllae  are found in every  blas-

tomere  at least two  ce]] stage, but later they becorne resuicted  to the endoderm
of  p]anulae. We  observed  early  develepment of  zeoxanthe]la-containing  eggs  of four
scleraetinian  corals,  Pocillopora verrucosa  , P, e.i/douxi, Porites c},lindrica  and

Montipora digitata to study  the mechanisrn  by which  zoexanthellac  become resuicred

to the cndoderm  of planulae. The distribution of zooxanthc]1ae  in bocytes, the manner
of  gastrulatien, and  the timing and  process of changes  in the disuibution of  zooxan-

theltae were  different among  three genera studied.  Zooxanthellae were  concentrated

in a hemisphere of  eocytes  and  zoexanthe]la-rich  blastomeres and  those with  few

zooxanthellae  were  formed after second  cleavage  in Pocillopora. In Porites and
Mvntipvra. zooxanthe]]ae  were  disuibutecl evenly  in oocytes  and  were  delivered to

blastomeres almest  equally, In PociUopora and  Porites, b]astoTneres centaining  zoox-

anthetlae into the blastocoe1. Gastrulation Rppeared  to occur  by ingression father than
inyagination in Pocillepora and  Porites. In Montipora. gastmlation oecurTed  by in-
vaginatien  and  zooxanthellae  were  ebserved  in both the ectodefin  and  endoderm  of

gastruLae.Zooxanthellaelntheeetoderm,hovvever,disappearedasplanulaedeyelopcd
further. Ihe present resu]ts show  that zooxanthellae  became restricted to the endo-

derm ef  planutae in four species but that the timing and  process of  changes  in the

distribution pattern of zooxanthellae  were  different arnong  three genera studied.
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