u

) <

The University of Osaka
Institutional Knowledge Archive

Determining zebrafish dorsal organizer size by a
Title negative feedback loop between canonical/non-
canonical Wnts and Tlr4/NF B

Author(s) |Zou, Juqi

Citation | KPrRKZE, 2024, {Et:H

Version Type

URL https://hdl.handle. net/11094/95960

rights

PUOEB/LRWVWEHIH I ERNBERRRNEEEL
2, EXIRKATZEOHRRDENEZ AL TWE
Note T, EXDTHRAZ CHLEDIHZEIE. <a
href="https://www. Library. osaka-

u.ac. jp/thesis/ficlosed”> KR KZEDBLHTICDW
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Fanmat-P02]

WX N F oo BOE
Synopsis of Thesis

=V

Mame

ZOUJuQl

Determining zebrafish dorsal organizer size by a negative feedback loop between canonical/non-canonical Wats
s | and Tid/NFxB

Title (TTAT/FE W IREIWar S 7 4 b Tha/NFRBL & F A D RO 7 4 — Folw 7 ne— T H A — M 41
Y= ZEET B)
WMXANEDRE

‘B 69(Purpose))

In vertebrate embryoes, the canonical Wnt ligand primes the tormation of dorsal organizers that govern dorsal-veniral
pattcrns by secreting BMP antagonists, In contrast, in Drosophila embryos, Toll-like receptor (Tlr)-mediated WFxB activation
initiates dorsal-ventral patterning, wherein Wnt-mediated negative feedback regulation of TIYNFkB gencrates  BMP
antagonist-secreting signalling centre to control the dorsal-ventral pattern. Although both Wnt and BMP antagonist are
conserved among species, the involvement of TIYNFKB and [eedback regulation in vertebrate organizer farmation remains
unclear. In this study, we investigated the role of TIYNFkB und fecdback regulation in vertebrate organizer formation using
zebrafish.

{J7 ¥ & TR B (Methods/Results))

We lrstly investigated the NFxB activation using a novel wransgenic reporter zebrafish and found that the NFkB reparter
waus activated in dorsal organizer region. And then by combinational analysis of both anti-sense morpholine (MO)-mediaied
knockdown and CRISI'R/Cas9-mediated knockaout, we found that one NFkB family protein Rel, restricts dorsal organizer
farmation. Knockelown of re/ by MQ induced dorsalization, whereas ef knockout mutanis had no significant embryonic
defects. To explain this inconstancy, we tested if’ genetic compensation oceurs in the ref knockout mutant. Entcrestingly, we
found that another #ef homelogue, reln, was upregulated in ref knockoul mutant, but not rel MO-injccled embryos. Moreover,
knockdown of refe by MO enhanced the expression of dorsal markers and induced dorsalized phenotypes in ref motant
embryos, but not in WT embryos, These results indicated that the upregniation of rela compensates for the genetic loss of ref
in mutants, Nowbly, re/ knockout mutant shawed no obvious defects after ref MQ injection, indicating that ref MQ specifically
inhibits the function of rel. Using this specific MO, we further demonstrated that Rel negatively regulates canonical Wl
signaling through activaring the transcription of a Wnt antagonist fizb, thus restricting dorsal organizer formalion,

Mext, we shower that the Toll-like receptor Tlrd mediates NFxB activation during vrganizer formation using a specific
chemical inhibitor and a dominant-negative mutant. In addition, forced activation of canonical Wnt signalling by a
constitutively active B-catenin mutant (f-cat CA) dramatically enhanced MFxB reporter activity and fizh expressian, which
was reversed by Tir4 inhibition, indicating that canonical Wt signuling activates NFkB through Tird. By further functional

analysis, we found that caronical Wi signaling activates TItd/NFkB through the non-cananical Wat ligand, Wntdh,

[# fH{Conclusion)]

In this study, we demonstrare that a negative feedback loop between canenical/mon-canonical Wnts and Tled/NFxB
determines the precise size of zebrafish dorsal arganizer. In early zebrafish embryos, Wnt/B-catenin signglling slimulates the
transcription of the non-canonical WntSb ligand, which activates the WFxB protein Rel through Tir4 in the dorsul region. Rel
stimulates the transcription of the Wot antagonist frzbh, thereby restricting the Wnl/B-catenin-active arca and dorsal organizer
size. Similar to Drosophila, zebrafish determine their embryonic DV uxis through negative feedback regulation between
TH/NFrB and Wal, Inlerestingly, the roles of these factors appear to be switched hetween these two species. TI/NFxB acts as
the initiul cue of DV axis formation in Drosophila and as a feedback mediaror in zebrafish, whereas Wnt functions as the
initial cuc in zebrafish and as a feadback mediator in Drosophila. Therefore, by combination of in vivo imaging, morpholine-
mediated knockdown and CRISPR/Cas9-mediated knockout, we succeeded in uncovering the hidden function of TIFNFB in

vertebrate dorsal organizer formation,
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TLR-NF « BIEHIE. EARAME{EN 2 2 58IRMNTHREE Y AT L E L TR AR VWAL, hEbEZBEno
B ENGDE Y GRN) 2ESITET 2 L CZHEU R B R SNERE Th o/, B TORE 228
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