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Y A H T OIHIIRE T A Wnt > 27 F U > 7 ORI F RIS

KEMIL T, VATV OPIRIZEE % 22Wnt mRNA & HEAFER b L —3—
(lineage tracer) Z{EA L, Wnt¥ > /X7 HOMIEHNRBTEZ . S HIZ, Wnt8 % L /37
B2 X 20, mMRNAEAMIL CORE Z > THWDDMEFIRD BIZA—TF A F—
D> 5 A S FU 25 A% 5 [K] -chordin %% B Z whole mount in situ hybridizationi{Z & 0 # H
L7z, AWFETIE, ZhbDFEBRICE Wt L7 8RB, (kL0 EFZ 5T 5 il

ST <, M Tl TV 2 HZBRAFEIL A R L7z,

1 TlE, BEICHA SIZFgE, Y A = ViR o35 Rl4L, canonical
Wnt/B-catenin & & ARAFFEONFICOWTHER L7z, 2 E TSI oiE, A—0F+4
YP—ITMRET ¥ —IF v M X o> TR BRI S D 2 & 2B Lz &7z,
Wnt8iB-catenin® Lt T< Z L BMREERRET ¥ —IF v FEaRET 5 L5 %
HILTWD., —J, kL vwnt X7 EITMRE T LB TE. Ll
IR D, Wn8AEMT 2 —IF 2 FORFE LR D D72 H1F, Wnt8 % /3 7 EIT#IIN TH

RN TND LW RGN IE LWD TiEZR W nheE &z 7-.

TIE, FikEMBHT DWW TREMNICRLaR L7z,

HIE TIE, mMRNAEAMDOERNY, Eis 3B EWntH X7 B D RITEDFRE R
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DOUWTHEA L7z, Wnt8 & o /37 B 1ZWnt8 mRNAMEA Xz M o/ MaiRIZ RET 5 2
EWGyInoTo. Fiz, MaREFEAIWNS (Wnt8-KDEL) T b2 7582 2 L A3 HK
D Wy Ino T, BT, BLERFFrzbic k- TH AL 2 BLE Shiz & &, Wnt8 & %
7RO ADICREL TS ZENhoTz. TOMOa A T 7 MEAIRED

FEAR A FEMICHRIA L, BRI

AT TIL, Wnt8 mRNATE AR D chordin 3 ELIZ DWW Ttk L7z, EwIRE L <
T REN 2 TE A L 22 WA I Wnt8 mRNA S~ L—H— & L Tnp-gal mRNAZ H:7EA L, lacZ
& chordind®# 8 A F1 7. chordiniX, 1% & A & OHEFE TmRNATE AL % 7~ lacZ DB
M & —EF L TWeds, BRICER DG &, PROGEHH T3 d 2 23 VEAGEE D B o Eis
(M) [CHHBT LG LR otz TORRITED, Wnt8Z /X7 EASmRNADNEA
S zila & 2 O JEHOM TS H ML X chordindF B 2 FHFE L T\ D 2 &30
o 72 W83l ia B A IZ chordin D FEH 2 FFEH L TW D NI ERDMGENLETH D Z

RIS T,

55 TlX, FEROWNtE > X7 B D JHAE & chordin DR BifE R I2 S X A
TIRETIZET I EMROET IV E B LT-. Wnt8 % X7 E /MK TCL 7 Z —

BT DI EITL-T, MRNTERLD S 7 F NV EEMERADET VERE LT,
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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:
Cell biological analysis of Wnt signaling in early Xenopus embryos

Name: Eriko Motomura

In this disseration, | performed injection of various Wnt mRNA (HA-tagged) and lineage
tracer into a cleavage stage embryo to examine the analysis of the subcellular distribution of Wnt
protein. In addition, I curried out histochemical analysis of lacZ (tracer) and whole-mount in situ
hybridization for chordin. Here | report several lines of experimental evidence showing that Wnt8
acts not on the cell surface, but within the cell.

In the first chapter, | review previous studies of dorsalization in early Xenopus embryo,
canonical Wnt/B-catenin pathway and summarized this research.

We have proposed that the cytoplasmic determinant causes formation of the organizer in a
cell-autonomous manner. It is generally accepted that Wnt proteins act on the cell surface. On the
other hand, Wnt8 is thought to substitute the cytoplasmic dorsal determinant since it acts upstream
of B-catenin. However, if Wnt8 is capable of substituting for the dorsal determinant, it is
reasonable to hypothesize that Wnt8 protein acts in a cell-autonomous manner within the cell.

In chapter 2, materials and methods used in this study are described in detail.

| injected mRNA into a blastomere of cleavage stage permanent blastula-type embryo (PBE)
of Xenopus, which is animal egg fragment abated of equatorial-vegetal cytoplasm. | carried out
RT-PCR, immuohistology, histochemistry and in situ hybridization of PBEs injected mRNA.

In chapter 3, results of dorsalization, gene expression and distribution of Wnt protein are
described.

Xwnt8 protein was co-localized with an endoplasmic reticulum (ER) resident protein,
Protein Disulfide Isomerase (PDI), within the Wnt8 mRNA injected domain. A mutant Wnt8
containing the ER retention signal (Wnt8-KDEL) effectively dorsalized Xenopus embryos. Not
surprisingly, Wnt8-HA-KDEL proteins were also localized in the ER. Furthermore, when the
dorsalization by Wnt8 was inhibited by co-injection of Frzb, Wnt8 protein was localized on the



cell boundary.

In chapter 4, results of expression of chordin in Wnt8 mRNA injected embryo.

A blastomeres of marginal zone of gastrulation nonaxisal embryos (GNES) or normal
embryos at the end of the 16-32 cell stage were injected with a mixture of Wnt8 and lacZ mRNA:s.
Then, Histochemical analysis of lacZ and whole-mount in situ hybridization for chordin were
carried out. As a result, expression of chordin was restricted within the cells injected with Wnt8
MRNA. These results indicate that Wnt8 protein acts only within the mRNA injected cells.

In the last chapter, based on these results and by comparison with current model and |
propose a new model.
A new model for the canonical Wnt pathway in which Wnt8 binds to the receptors in the ER.



