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SUPPLEMENTARY FIGURES
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[bookmark: _Hlk215766532][bookmark: _Hlk219903414][bookmark: _Hlk219903877][bookmark: _Hlk195524784]Fig. S1 (A) (B) Semi-quantitative analysis of O-GlcNac and OGT in ppp area on coronal sections from E14.5-E16.5. (C) (D) Semi-quantitative analysis of O-GlcNAc in ppp and ppmx area at E14.5. (E) (F) Semi-quantitative analysis of OGT in ppp and ppmx area at E14.5. n = 3 biologically independent experiments. ppmx, palatal process of the maxilla; ppp, palatal process of the palatine. Data are represented as mean ± SD. P values were calculated by two-tailed t-tests or P values were calculated by one-way ANOVA followed by Turkey’s multiple comparisons test, *P < 0.05, **P < 0.01.
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Fig. S2 (A) RT-qPCR assessing the ogt knockdown efficiency in the ogt MO  injected and OSMI-1 treated embryos. n = 4. (B) Images of 120 hpf zebrafish larvae stained with Alcian blue. The black dashed line represents the ethmoid palate. (C) Quantification of cleft palate rates in zebrafish embryos. n = 3 biologically independent experiments. (D) ARS staining images of 9 dpf zebrafish larvae. (E) Semi-quantitative analysis of parasphenoid mineralization IOD of (D). n = 10. Data were indicated by mean ± SD. P values were computed by one-way ANOVA followed by Dunnett’s multiple comparisons test, *P < 0.05, **P < 0.01.
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[bookmark: _Hlk219914306][bookmark: _Hlk219914403]Fig. S3 (A) semi-quantitative analysis of OGT protein level during osteogenic differentiation. (B) quantification of Edu-positive cells in shCtrl and shOGT HEPM cells. (C) Semi-quantification data for relative protein levels in Fig. 4C. Data were indicated by mean ± SD. n = 3 biologically independent experiments. P values were computed by two-tailed t-test or one-way ANOVA followed by Tukey’s multiple comparisons test, *P < 0.05, **P < 0.01. 
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[bookmark: _Hlk196985291][bookmark: _Hlk219927790][bookmark: _Hlk219924319]Fig. S4 (A) semi-quantitative analysis of MEIS2 protein levels during osteogenic differentiation. (B) Expressions of osteogenic genes (COL1A1, RUNX2, OSX and OCN) and the mRNA levels of HEPM cells treated as indicated and assessed by qRT-PCR. (C) Semi-quantification data for relative protein levels in Fig. 5C. Data were indicated by mean ± SD. n = 3 biologically independent experiments. P values were computed by two-tailed t-tests, *P < 0.05, **P < 0.01. 
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[bookmark: _Hlk219924329][bookmark: _Hlk219925423]Fig. S5 (A) Fluorescence intensity plots for OGT (green), MEIS2 (red), and the nuclear marker DAPI (blue) along a transect. Overlapping peaks demonstrate the spatial correlation between OGT and MEIS2 signals. (B) (C) WB and semi-quantitative analysis of MEIS2 protein level after overexpression of HA-MEIS2 in HEK293. n = 3. (D) IP assays detected the level of MEIS2 O-GlcNAcylation in HA-MEIS2-transfected HEK293 cells or a vector control. Data were indicated by mean ± SD. P values were computed by two-tailed t-tests, *P < 0.05, **P < 0.01.



[bookmark: _Hlk195525186][image: ]Fig. S6 (A) (B) (C) Semi-quantitative data for relative protein levels in Fig. 6E, F, G. n = 3 biologically independent experiments. Data were indicated by mean ± SD. P values were computed by two-tailed t-tests, *P < 0.05, **P < 0.01.
















SUPPLEMENTARY TABLES
Table 1
Primers of plasmids.
	Gene
	Primer
	Sequence 5’→3’

	OGT
	Forward
	CTTGGTACCGAGCTCGGATCCGCCACCATGGCGTCTTCCGTGGGC

	
	Reverse
	GAAGGGCCCTCTAGACTCGAGTGCTGACTCAGTGACTTCAAC

	MEIS2-WT
	Forward
	CTTGGTACCGAGCTCGGATCCGCCACCATGGCGCAAAGGTACGATG

	
	Reverse
	GAAGGGCCCTCTAGACTCGAGTTGGGCATGAATGTCCAT

	MEIS2-S237A
	Forward
	GGAGACCCAAGCTGGCTAGTTAAGCTTGGTACCGAGCTCGGATCCG

	
	Reverse
	TCTGGGAAGCATGGCCCCCTGCGGAGGGCCCTGGGGTGCCTGC



[bookmark: _Hlk194936846]Table 2
 shRNA targets
	NO.
	Target Sequences

	NC
	TTCTCCGAACGTGTCACGT

	shOGT
	GCCCTAAGTTTGAGTCCAAAT

	shMEIS2
	CCCATGATTGACCAGTCAAAT



Table 3
Q-PCR primers
	Gene 
	Primer 
	Sequence

	GAPDH(H) 
	Forward
	AGCCACATCGCTCAGACAC

	
	Reverse
	GCCCAATACGACCAAATCC

	OGT(H)
	Forward
	ATAATACAGCTCTCCGTCTGTG

	
	Reverse
	ATGCTTTACGATACAAGCGAAC

	MEIS2(H)
	Forward
	CTCGTCATTGATGAAAGAGACGG

	
	Reverse
	TCAGCGAGATTTGTGGAGGAG

	OCN(H)
	Forward
	CACTCCTCGCCCTATTGGC

	
	Reverse
	CCCTCCTGCTTGGACACAAAG

	COL1A1(H)
	Forward
	GTGCGATGACGTGATCTGTGA

	
	Reverse
	CGGTGGTTTCTTGGTCGGT

	RUNX2(H)
	Forward
	TGGTTACTGTCATGGCGGGTA

	
	Reverse
	TCTCAGATCGTTGAACCTTGCTA

	OSX(H)
	Forward
	GAGGCAACTGGCTAGGTGG

	
	Reverse
	CTGGATTAAGGGGAGCAAAGTC

	gapdh(Z)
	Forward
	ATTGCCGTTCATCCATCTT

	
	Reverse
	TGCCATCAGGTCACATACAC

	ogt(Z)
	Forward
	ATGCTTATTGTAACCTTGCTCATTGTC

	
	Reverse
	ATGGCAGGCGGTTCTTCTCC



image3.tiff
(

0 o [

%) sl192 aApisod-np3

HAdV9/190

o

shCTRL shOGT

shCTRL
shOGT

*x

uoissaidxe uisjoid aAney

COL1A1 RUNX2 0osX OCN

OGT




image4.tiff
MEIS2/GAPDH

B o shCTRL
5 1.5+
S = o ShMEIS2
b - . o
2 104
x
£ %o
k]
c -
505
[}
0
o
8
X 0.0
MEIS2 COL1A1 RUNX2 OSX  OCN
o shCTRL
C ¢ s s
g w o ShMEIS2
8 . - -
5 = il " "
0 3 5 7 (day 3 104 — -
c
5
o
Q 0.5+
2
2
&
& 0.0 i

T T T T
MEIS2 COL1A1 RUNX2 osX OCN




image5.tiff
150 - OGT
—— MEIS2
—— DAPI

Intensity
-
]
S

23
S

0 50 100 150

4 o Control D

** °  OE-MEIS2

< | O-GlcNAc
=
3

HA-MEIS2
Input  HA-MEIS2

=
m
7]
N
- s
a
Relative protein expression
N

MEIS2

&

o
fg“\g KDa

[ |
-
L==F

HEK293

5
5!

5¢

5
5
5




image6.tiff
15

-~ Control -+ OSMI-1

o 1 2 3
CHX(hours)

1.5

-e- Control —+ Thiamet G

CHX(hours)

15

-~ MEIS2 = S237A

1 2 3
CHX(hours)




image1.tiff
atRA

Control

(%) xwdd jo eaze a.

(8]

E14.5 E15.5 E16.5

2 @ @ o o o
5 ¥ & & <

(%) ddd jo ease annisod 190
o

b
o
o
I
w6
o
0
3
b
2 2 g s o
3 ¢ 3 2
(%) ddd jo ease aanisod o¥N2ID-O

-4

(%) ddd jo ease aaisod 190
'S

(%) xwdd jo ease aanisod | 50
w

(=)




image2.tiff
1.5
1.0
0.5
0.0

Expression of ogt mRNA/gapdh

05” o9
S
control ogt MO OsMmI-1 ogt MO+ogt mRNA (o3 *
= . - Norm
120bpf g — = Cleft
‘ * g
e
* 5
E
= 5
‘i' I 3 s
oo o o0 ki
A § L % : &
2
sonm 3
2o, I E E
control OSMI-1 ogt MO+ogt mRNA 3
L H
s
. , a
E > o
] — T
200um 200um. 200um. 200um E
H





