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Analysis for the ubiquitination of the planar cell polarity factors during
neural tube closure.
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The planar cell polarity (PCP) is the apical and vertical cell polarity. One

of the mechanisms of polarity formation is degradation by ubiquitination of PCP factors, but the
details remain unclear. We revealed that Vangl2 promotes the ubiquitination and degradation of
Prickle2. However, the molecules responsible for the ubiquitination of Prickle2 have not been
identified. Therefore, we aim to comprehensively analyze and identify this molecule by mass
spectrometry. We have so far found novel molecules RBX1 and MAGEF1 that bind to this complex. The
latter was found to suppress the degradation of the Prickle protein upon gene knockdown in cells.
Although not a molecule involved in ubiquitination, it was revealed that N-cadherin, an adhesion
molecule found to interact with Vangl2, is involved in neural tube closure through genetic
interaction with Vangl2. Further analysis of this interaction was performed.



Vangl2 Vangl2 looptail (Lp)
Prickle
Dishevelled Vangl
Prickle
Vangl
Prickle Cullinl F-box
Vangl2/Prickle2
FLAG-Vangl2  HA-Prickle2 293T
FLAG Prickle2
C Vangl2
C18 NanoLC
Orbitrap LC-MS/MS Vangl2/Prickle2
Vangl2, Prickle2
CDNA SH-SY5Y
Vangl2 Prickle2  293T
Prickle2
shRNA Vangl2 Prickle2 293T
2 Prickle2
N /Vangl2
N looptail
E9.5
Myptl Vangl2 ANTACT (AW) WT ANT ACT
c-Jun ouon “{\Jlr \{\jqf .I\j\
E18 . 5 2xFLAG “=~lt ‘"lt
) % 1010 "_ RBX1 10104
Vangl2/Prickle2 2 E s " -
FLAG-Vangl2, FLAG-Vangl2 deINT N , JIE " T i *
FLAG-Vangl2 delCT C ,FLAG-Vangl2 delW — —
N, C HA-Prickle2 -1 i i i
293T o 1010 3
Prickle Vangl2 WT, del NT H :: NS ﬁ: e
del CT, del W . o
2 " Abun:anum:ot(wnl(:olcn * " Abu»d:mmﬁ::(dalm’)ls(dolcn *

[21 Volcano plot

RBX1, RNF181, MAGEF1 Vangl2 Prickle2



RBX1 Vangl2 RNF181 Vangl2, Prickle2
MAGEF1 Vangl2, Prickle2
RBX1  Cullin-1 SCF
Nagaoka et al., Sci Rep 2019; doi: 10.1038/s41598-019-39642-

Z.
IP: HA
IP: FLAG
+Myc- +Myc-
W Myc- +Myc-RBX1  MAGEF1 RNF181
+Myc-RBX1  MAGEF1 RNF181 HA-Prickle2 - + + - + + - + +
FLAG-Vangl2 - + + - + + - + + FLAG-Vangl2 - - + - - + - - +
HA-Prickle2 - - + - - + - - + o : ﬁ-‘—‘ 462
canee o — el
IB: MYC 26:3 263
[ = s SR 72
i 1B: FLAG -— T
IB: FLAG “ " " ' - il .
IB: HA »it'f"f( -
K2 HEeRtkic &3 E0EMBEEERDRT
‘ 58
VF0 7 v 7 X785 Prickle2 BHERA~DEE &g
MAGEF1 shRNA % AW T, Vangl2/Prickle2 F¥ 293T o> MAGEF1 ShRNA sC §7§7

ALl 2 A, Vangl2 12 X 5 Prickle2 D43 fiEH3 40
PgEInE Lz (®3), 512, MAGEFL |&, RBXI &
BHIEDTRBENE Lz, ZHODORERNGIE, MAGEFL 15 FLAG (Vanglz) e 73 kD2
Vangl2/Prickle2 &K E SCFEAKRD T Y » VL LTH Z &0
. % LT, MAGEF1 7% Vangl2 <> SCF ¥ & 1A & ##h L C b G
Prickle2  MRIZEIG L CWD ZENTRENET, =05 T-HkE 46K0a
SN ERBRWBIEEZ LI, BRI ED L Z L B3 Pprickle2 dFER

IB: HA (Pk2) * " W—a= 96 kDa

N /Vangl?2
Vangl?2
N Vangl?2
N /Vangl2
Vangl?2 Rho/ROCK JINK
Vangl2 N
Rho/ROCK Myptl
Myptl N
Vangl2
JINK c-Jun
c-Jun N
Vangl2
N- Vangl2
N /Nangl2 tIRETETEN
[ES NN
118, 3] °¢
E18.5 '
80% = ]ﬁ
OHC - * afl mAar amnfl a0l
10° SEEE EEEE EEER
(OHC1: 82% OHC2: 79 ~ OHC3 87 R4 Vangl2/N» K~y S ABEHROAESSBIROEA~OKE
IHC 83

100% + 30°



Vangl?2

N vangl2 OHC3
+ 10° (N
I 64% Vangl2 T 65%) + 10~—30° N
37 Vangl?2 33 + 10°
(24%) =+ 10 30° (41%)
30 50° + 50 70° OHC2,

OHC3 Vangl2/N

I+



Ohashi Riuko et al. 9

Frequent Germline and Somatic Single Nucleotide Variants in the Promoter Region of the 2020

Ribosomal RNA Gene in Japanese Lung Adenocarcinoma Patients

Cells 2409 2409
DOl

10.3390/cel 159112409

Nagaoka Tadahiro Katsuno Tatsuya Fujimura Kyoka Tsuchida Kunihiro Kishi Masashi 13

Functional interaction between Vangl2 and N-cadherin regulates planar cell polarization of the 2023

developing neural tube and cochlear sensory epithelium

Scientific Reports 3905

DOl
10.1038/s41598-023-30213-x

Vangl2 Cdh2

2021

Prickle2

2022







