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Roles of Ric-8 dependent targeting of heterotrimeric G

proteins in early embryogenesis of Drosophila
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Heterotrimeric G protein is one of the most characterized signal transducers in
eukaryotic cells. It consists of Ga, GB, and G subunits and is highly conserved
from yeast to human, and acts as intracellular messenger for external information.
In animal development, G protein signaling is involved in various pathways
including cell-fate determination, cell-cell interaction, or asymmetric cell division.
During Drosophila gastrulation, G @ 12 (Cta)-mediated signaling controls the
ventral cellular movements of epithelia. Although it is only known that the G
protein induces change of myosin localization and control the cell shape-change,
recently it has been revealed that G protein has multiple functions and targets in
this morphogenetic movement. Here, I show that G protein signaling regulates
the organization of cortical actin cytoskeleton underlining plasma membrane in the
epithelial cells. I found it by mainly focusing on Ric-8 protein, which is critical
factor for plasma membrane-targeting of G proteins. Ric-8 protein is expressed‘
ubiquitously in early embryo, and is required for proper localization of all the G
proteins expressed in epithelial cells. Entire G protein signaling activity is lost in
maternal ric-8 mutant, and the mutant shows severe defect in cellular movements
during gastrulation. Then, the ric-8 mutant shows the disorganization of cortical
actin. From mutant analyses, I found that the two Ga subfamilies, Ga 12 and G
a1, are involved in the actin organization, but a known ligand of G & 12, Fog, is not
required. When ric-8is mutated, the cell surfaces become unstable and show blebs,
which is a hallmark of the destabilization of cellular surface. The mutants for the
common cofactors of the G a’s, G B 13F and G 7 1, also show the similar phenotypes.
When the cells are treated with inhibitors of actin polymerization, ventral cells
show blebs like the ric-8 mutant. Although the disruption of cortical actin in the
mutants for G proteins is seen in all epithelial cells, the disorganization of the
surface occurs only in the moving ventral cells. This suggests that the

organization of cortical actin seems to be required to endure the stress, which the
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ventral cells receive when they move during gastrulation.

Besides, I also show evidence that heterotrimeric G protein signaling is involved
in the control of the actin dynamics in syncytial blastderm stage, which is earlier
step of embryogenesis than gastrulation. In this stage, nuclear division is cafried
out with the assistance of two architectures of actin cytoskeleton; actin caps in
interphase and pseudocleavage furrow-assembled actin network in mitosis. So
far, a lot of genes have been identified as the factors which help morphological
change of actin cytoskeleton during each nuclear division. However, most of them
encode just actin polymerization factors and therefore it is unclear how the timing
of the actin dynamics is controlled. Here, I show that G protein is colocalized
with the caps and network of actin throughout this stage. In the ric-8 mutant, this
localization pattern is lost and actin cytoskeleton shows abnormality. Using
live-imaging technique, it is revealed that some zic-8 mutant embryos show the
delay of the change of a‘ctin morphology and died before gastrulation. These
results indicate that G protein is involved in temporal control of the dynamic
change of actin morphology during mitosis, and provide new insight into the role of
G protein signaling in early embryogenesis of Drosophila.

In contrast to these two embryonic stages, the ric-8 mutant does not show
disruption of actin in cellularization stage, suggesting that G protein signaling has
multiple but limited roles in actin regulation. Based on these findings, I discuss
the mode of activation, the possible downstream element, and the significance of G
protein signaling in actin regulation of early embryogenesis of Drosophila.

In addition, here I introduce a novel -mutant of ric-8 gene, ric-&%, in which
408th E is substituted to K. The ric-&%* mutant embryo shows cta- ér fog-like
phenotype of gastrulation, which is milder than that of the ric-8 null mutant.
Consistently, the ric-&% mutation results in the G o 12-specific defect of targeting.
Although the role of Ric-8 has been inferred from the results of genetic analyses and
of some in vitro assays in past studies, the true molecular function of this protein is

still unclear. The findings from the analyses of ric-8% promote elucidating the
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mysterious function of Ric-8 protein in vivo.
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SEBEGY NI BIHMBANOKLARBERENNT I TIFINVRTFTHS.
EZWE, YavlauNToRBRABETE, LEMBEOHMBLER -
BEIZE a2 WBRETHLB I ENMAsNTVWS. LML, GFNRIE
DTFTROMBEABESCEDRTGEBIIDON s TWaho/z., FBEIXGY
SNIEDI =Ty hO—DRE LEMBROMBEEEZEN L TWET I F
CHIEBRTHD I EERNWEL .

KIBEBEIXET, GallR6ai OERTEHBRERBOY 7 F > BBRERNE
BaEN, YIVFUONHBEICHOo TWAIEERWELE., ZOBEKIZE
BMAZTOIMBASTTRIIXRTOLEMBTRESH, BERHBAICBWN
TGal2DERTEHSIUHNRTHEEZEIAONTVWBFIGIRAETH-
. GINVEBEITFNEBILITAENICHBNTSERELT, #KBE
RGN ZHMBECRESRIDICHELFEEINTWVS Ric-§ DER
RHEEANTE RIC-SERTH4ABOGaY N VEOHBEADRENS
HNTH0, EFBRAZIT o TWAEHB THRENRLZEICRZ>TILVT
BRERILTWE., ZNOHOKREZEICKBEIL, GFUNRIEICLS
TOFUOBBEEL, MRERBICE-oTEULBA MLV RICHBANER T2
OITKHLETHD, EREBLTWS,

T UFUMBBREYAFIvIRELRTS. FEZE, Yavvaun
C  IOSEHMEBREEICE, BABROECT I FOBRIEO LOF v v Ih
5Ry T —VBENELLTS. ¥HBRIIOTIVFORBEDY 13
AT H SBREGICNIVENEELTVWSZEERLE. GINIE
BRZOBBRTTSETIVFUBRICRELTWE., PIVFUBHREOER
FEIZRIC-SERTIREDLDNTEV,RiIc-SERETRTVF L BROBEBERN
KIBIZENTWE, ZOHERE, 3EAGY O NNZ7ENGADZ Y TF NN
HBEIBOBOT VI F U BBOIAFIvIRELEHBLTVWEZ &%
RBELTWS,

TOFUBREMBEOEHOMERRICELT2HEE T o MEAEES
B, TOHEEEE L TRESFREGH VXV ETH S Ro M5 HTW
BEFTHok. RBBRTVF O BEREAPETFEL THEIC3REGS
SRIBEERWELE., ThRFREAPIRTORRE L TEFTREL,
FOLROL T FNBHOFERND ERZBEEARRTHS. U LOBEMH
THRBZEBEOR IR LERSOEGEZH T LEER LB K THUN
L.
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