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% (crest induction), A% Z% (lineage decisions), &% A|X
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NCC

TF

HH

WT

MT

KO

KD

[HC

ISH

SC

WB

H&E
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List of Abbreviations

Neural Crest Cell

Transcription Factor

Hamburger-Hamilton stage

Wild Type

Mutant

Knock Out

Knock down

Immunohistochemistry

In situ hybridization

Spinal Cord

Western Blot

Hematoxylin and Eosin

Immunoprecipitation
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I. A&

7M7) %7 (Kabuki syndrome)el® =& F34d Aoz 7147
TET A giREe] ] R Wl dE EES WUt st
I o] Ee] AR, JME7 3 FAEY UERES 553 Iz
o’dE A loew, Iy XA, HFGAeR FHE I PF ol
AN AA S Sutele A% Uk wa A% A3 Ay Ao, TAA
o} o TS Hole ASE Utk UM SFFY F8 4 /A
A KMT2D (MLL4) ¢ KDM6A (UTX)Z2 & A ded A9
40-80% H=elA MLL4A FHAe] ®ol7p AT B o3l

zH3sE 328 vE Holgia

o MLL4 #3A= viotgd gz e
g

10 mlo

(histone methyltransferase) & st 1291 FAA o A&
= ARtk TS &2 F 10% BT dAE XA ol A=
KDM6A #xzte] ade] #ZH v, KMT2D (MLL4) ¢ KDM6A
(UTX)= 7 F3dx 2ds £-ste 3182 Holu o F {Fxx49
EQWHo| 7L oAg A Folje} a8 AHE FAS doT=AE Fs]
dalMe o B2 d77F Bestth. KDM6AE UTX (Ubiquitously
transcribed tetratricopeptide repeat X |AA) 2 <&z, golil
EolZxol & WY Faolw AT 53 H3K27Y ol 79 &
Hestel AdEo] glom UTX FAAe JmjC F-&o] @ves) 2H&
= ote AR <A Urh. o2 s FHA JATE 7HssiH

fo®

Al 22
thAke]l AAAQl 24 o R ol §d¥y. UTXe H3K27me3e 2|
et A SelHel S &= dehliA Y, UTY= 43 4 =4
st A w24d< YehdY. UTX+E Hox vﬂx} ggstd Fag 9

4

S 3 53] AEgt g4 wjoleAe] wdd] IS nHgE AT
7= @o| Haugol gl g, /‘]73“’1\1/‘%]_‘{ (neural crest cell,
NCC)e g UTXY 75 g2 ol @Wol] LHAA &
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1. DNA construct

HAZ} EAHo] ¥ pCS2 #WE Chick FoxD3E &Y 3l
ckFoxD3-HA/pCS2E wEUT. 3flag®t 6myce] EAHO S+
pCS2 #WH human UTXwt 3 UTXmt (8WEs} 7|52 4

o

UTX construct)E =24 3t hUTXwt/mt-3flag-6myc/pCS
e UTX7} Knockdown(K.D)¥ construct
shRNA-human UTX+E OSHU=ZYE w3t

N}

ro

2. A7] AFH(In ovo Electroporation)3}
HYZZ 338 94 (Immunohistochemisrty)

29Uzt 37°ColA wiek3 Chick wieol2] spinal cordel 7] H&FH(In
ovo electroporation) 2 DNAE FY3staL 37TelA 4841zt © Hj
FAIZL & A chick embryoES 4T WA 2 A &<t 4 %
PFA (paraformaldehyde)® 13 AIZ] t& 1X PBSelA 3tF Fot
HEAT. I s 4T W9 rotatordlA 2 AIZF F<F 30 % sucrose
2 &7 Yo FAY7F OCT (frozen section compound, Leica)e®l
Yol sAaEEsy W xZ 338 A4 (immunohistochemistry)
+ in situ hybridization= $#13] -20 TellA] Leica cryostatgs °]&
sto] A4S Aottt W9 237 st E4e s 2F¥e 12
m~14m FAR Adste] g5 JPeAth. Moused| 4+ 53 &
Ael wotE FHstn ]%ﬂoﬂ A2 chick wiolet fAFSAl 7+

Sl wel 24 9 GAe S8l e FAS g sk

O
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ms anti-HA(Covance), ms anti-myc(sigma),

ms anti-Pax3 (sigma), ms anti-Pax7(sigma),

rb anti-UTX(Cell Signaling), rb anti-Slug(Abcam),
rb anti-Sox10(Abcam), rb anti-laminin(Abcam),

rb anti-Isl1&2(sigma), ms anti-HNK1 (sigma)

3. 4¥9%E (Mouse genetics)

B AFE 93] Wntl-cre, UTX flox/flox A2 mouseE AL 3}

t}. o] mousex Jackson Lab &2 XFE HkgIth SH4# &1L 9

g Zglolw AMALE o] &l PCRE Tl frdad & &lstatt.

38

UTX flox Z&}o]H

forward: 5-TCTGGTATAGATTTTGGCTAA-3

and reverse: 5-CTGTAATCTCTGCTGATACAA-3
Wntl-cre Zgfo]H

forward: 5-TAAGAGGCCTATAAGAAGCGG-3

and reverse: 5-TTTTGGTGTACGGTCAGTAAATTG-3

4. 244 48 (skeletal staining)

E14.5 @4 mouse embryo® 3FE Hl7]a, 7]et A3 wold
T embryo HAAE 95% & 2¢¥7 Fu nFAAT. I v
100% oFAlEel 3% &<t Fa1, 0.015% Alcian Blue Al¢foz 1-2
< 0.005% Alizarin Red °l| 3% &< T3 <

A 3k
A, Embryo’t FHalE wi7tA] 1% potassium

e
M
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chlorided] o] 5ttt 24 3] H3lAH 100% glycerold] =4
H #3311, Nikon dissection ?'?ﬂu]%‘f?—i 2l o).

5. H&E g4

Mouse embryo?] ™z F&& E17.5 TDAA &3t 4% PFA
(paraformaldehyde)ol] 5A1ZF 1% A1zl & OCT (frozen section
, 16 m=z A& section AT, oluf T
™ (coronal plane)oz Aw@stg 1, o] ZA<S hematoxylin

eosin &2 M3 T Zeiss dAn|F oz HEASAT}

compound, Leica)el ¥

6. 99 FAAH (Co-immunoprecipitation :CO-IP)

Myc ©] FAE UTXS HAZF FAE FoxD3e A #zs7)

sto] HEK293T Al®Z 10cm dishel 23, &%

DNAS =9 st 32 =¥ HEK293T AXE 4335
AE &38| anti-HA FAS 9 4CelA 243t wj g, H
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7. In situ hybridization

In situ hybridization2 Aoz HEH AX | DNA E=
RNA®] 5% target strandel F¥2<¢ DNA E& RNA9 ©@d7ie
Z7} (oligonucleotide probe)= &< &4 nAE

o}, Chick HlelE HHI12-139ACA  F&std 4% PFA
(paraformaldehyde)el 241zt 1% A1zl & OCT (frozen section
compound, Leica)ol ¥o] #3]3, 18 m= #2 section stT}. Hl
ol digoxigenin®. 2 ¥A|¥ ckFabp7 probesE AMg3te] 4213131
=d  ckFabp7 probe® E4 ©@AS chick ¢cDNA |4 400-500bp
Aol 22 Aol Fabp7= pBluescript WHeol| F243le] wHET).

—

8. Luciferase ¥4

Luciferase A< 2 ¥4d &%, Z252H &4 54 55 &
Q3= Gene regulation?t Gene modulatorg 2384 3t =
AAd F2 olgH e EMHCR UTXS FoxD37F 4

ol Fabp7 &AE WslE <dotHuz HPgetAutt. 10% fetal
bovine serum(FBS)Z} Penicillin/streptomycing 233
(GIBCO) #jA]e|A] N2a (mouse neuroblastoma)AlZE 48welldl
24Xt FF WiFslal, Superfect(QIAGEN)E ©] €3] DNAE &
=3ttt actin —B- galactosidase® FEEY &E&9 ETIIE 4
3l A HolFdn & HMEE AHEStd DNA %= Lo skttt
A=Y 48 AIZF T AxE £, AlE FEFES Luciferase
3 i

S B- galactosidase @A o2 &3 Al AT

£ gasge 39 o4 =Ydor WEAUY. dolHE E ¥
2nE dold 3 el @e] WHo JEAL 94 wie mE
A2 e



1. UTXE 24283y T g9 M358 AxX 2F
RN AASH AXE AARIXS A &4 g}

9] FFEel oe) Ut ofg b1 24 ARBA AL
gat BgolA golzk A oblHe o By Fel UTXA}
Aelgte by Sl ¥ A7E sl HdTh AZSA AEE
S Qs A gel BAE A 49 ol %

ofu, NABE Fol At Ak AR ATE A 3
Baopgdl Hek LESE AL DebAA el viok By 2] B

oA Ao dorsal FRo| gRE FEHD UTh FrR @5 A
¥ AZE A5 RO oFW F old Zd o] B A
T} 242 o 77 Het

B Aol A= vjol E H JHET] FFToAY] UTXY &= o
st7] $18l, Wntl creE ©|€, cre-lox recombination®] <&l 417
A FRolA Boldoez UTXe A4S fx3t= 34 A% mouse
£ Abgste] Ade 2k

Hjololl Al UTXe] & s S Z<1st7] 918l WT mouse vjo} 25
A g 22 38 g4 (immunohistochemisrty) & Al&dstdth. o
A3}, mouse E8.5 ¢ E9.5 %7] Hlo} @AA UTX+= 249
dorsal FHelA =A TAHALH NG Azl AARIAR] Pax3
2 Pax7¢ Zo] EAgn A= S Felsidivh. (Fig. 2A,B) & ¢
F71Q1 E10.5 9 E11.5 @A |A = dorsal & ¥ = olye}t o 34
kA Hdstd vk (Fig. 2¢). mouse Hjolell A Hut ol chick Hl

E)
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ol Mz Ze APE HPste] UTXS EEXE 3]

chick E3 ¥ E4 ©@AlolA =4 #d=HE RS dZAT. (Fig. 1A,

B). E3°A = HAFQIAI Pax3¢ Slug, Sox103 Zo] gAML 73
SR Y E3] H49 dorsal FiEo] o] ¥, (Fig. 1A) E4

M= v P BTt (Fig. 1B)

olZ4] wjote| A UTX7F A5 Mz EAgth

BE BgoR WY 24 3% GANL ol gt Al

1TH =

2o
rO
%
f
32
rr
=
Jm
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UTX Pax3
UTX Pax3

UTX Sox10
UTX Pax7

Figure 1. Expression of UTX in chick dorsal (NCC) spinal cord
by UTX co staining with NCC TFs.

(A) Co-staining of UTX with neural crest cell transcription factor

Slug, Pax3, Sox10 shows colocalized population at chick spinal cord

especially upper neural tube region.at E3

(B) Co-staining of UTX with neural crest cell transcription factor

Slug, Pax3, Sox10 shows colocalized population at chick spinal cord

especially upper neural tube region at E4
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E10.5

Figure 2. Expression of UTX in mouse dorsal (NCC) spinal cord
by UTX co staining with NCC TFs.

(A) Co-staining of UTX with neural crest cell transcription factor
Pax3, Pax7 shows colocalized population at mouse spinal cord
especially dorsal neural region.at E85

(B) Co-staining of UTX with neural crest cell transcription factor
Pax3, Pax7 shows colocalized population at mouse spinal cord
especially dorsal neural region.at E9.5

(C) Co-staining of UTX with neural crest cell transcription factor
Pax3 shows colocalized population at mouse spinal cord especially

dorsal neural region.at E10.5 and E11.5
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2. UTX Ao &) Yethvhes Fesy 2d3 9 A
3] AR AAL AR EH FE

& & gtk gxzzeo=z, UTX

T8 HE 472 mouse= Wntl crest 233l &g UTXe Aoz}

7Fedttk. UTXf/y Wntl-Cre 7 (°]§ % KO mouse ¥ MKO
4) 2 T2 Helun FdHer AgARt, UTX/f Wntl-Cre
d7 (42 KO mouser FKOE )& &4 F AWA AYES
UER ool Hjold Al A F= e R Hlt. HdH o= FKO
mouse X J&AA, craniofacial € A% o] &
o7 vebdtta el A Aot

Hod 22 g3 A4 (immunohistochemisrty) 2 %3 Wntl-Crecl
&l A7 AlEdA UTX7F 2999 E10.5 @49 KO mouse &
TE WT vlaste] H3ks wf 9] dorsal %3 DRG FolA 24
UTX wdo] Algkd Aoz ®ol KOo H3tte AL elsts
ot (Fig. 3A,B) UTX® ZA<Eo] HARIA &d e I3
doti7] 9la Pax3, Pax73 @7 A& A8t A T WT v e
B A3 2 Ao]E HolA] ok UTX @502 AARIA Td
s FA Xt AFsd o (Fig. 3A,B)

o2 E13.5(Fig. 3A), E14.5(Fig. 3B) ©A°lA Wntl-Creel
I A7 AEAA UTX7E AlA =S o #FHe Sol3 %3
< AT 4 Atk E13.59 E14.5904 =% KO mouse’} WT

L

o
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r
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o
ol

of!

- 14 - A 21



i

ol

0
)
N
<A
GN
i
il

—_—

file}
il

o

)| AAA 2717}

9

of H|
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Hol| YA &7t 714
o] marker?l Isll1,2
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UTX f/f; Wntl-cre(KO) | | wT

UTX Pax3 UTX Pax3

UTX Pax7 UTX Pax7

| " E10.5

Figure 3. Pax3, Pax7 level does not affected by UTX deletion
(A) staining of UTX with neural crest cell transcription factor Pax3,
shows specific deletion of UTX in neural crest cell region at UTX
KO mouse spinal cord at E10.5 but Pax3 level does not changed.

(B) staining of UTX with neural crest cell transcription factor Pax3,
shows existence of UTX in neural crest cell region at UTX WT

mouse spinal cord at E10.5 but Pax3 level does not changed.
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E13.5 E14.5

UTX +/+ (WT)
UTX +/+ (WT)

UTX/f; Whtl-cre (KO) |

Figure 4. UTX KO mouse embryo show smaller body size and
abnormal brain structure

(A) KO mouse has smaller body size and unnatural brain shape.
Staining of UTX with motor neuron marker Isll&2, shows specific
deletion of UTX in neural crest cell region at UTX KO mouse spinal
cord at E13.5 and has smaller spinal cord compare to WT mouse but
[s11&2 level does not changed

(B) KO mouse has smaller body size and unnatural brain shape.
Staining of UTX with motor neuron marker Isll&2, shows specific
deletion of UTX in neural crest cell region at UTX KO mouse spinal
cord at E14.5 and has smaller spinal cord compare to WT mouse but

Isl1&2 level does not changed
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3. TAA &€ FAFAA UTXS #
AASH AL Bl o) YT FAZ T TAA T2oA

o] UTXY 715 +¥3t7] 918 ol 2dele] UTX KO mouse 23}
At E145 mouse HiobE =7 @A (skeletal staining)s ©]-& 3t
WTet KO 3t ZAA zbolE mlaLsto] ®W okt WA wjole] 3F-=
AAG T 100% &l ZAHAAG7} alizarin red (= A 4)<} alcian
blue (W )= NS APkt oL A3 F5 T2 & Mo
& WT3 wlaLste] ztolE HolAl Z8kAIWE KO mouse®] A # <
27|17y Ak, 53 S we] FE we] Aolrh gar, of ¥ wel o
o] vetwt (Fig. bA).

T3 KO mouses A4 &7k 2
WT mouse= A4l
= MA7IEZRE B &k m g o] g o

= Holw 6709 E7keEE 7HA AL Qe Ao ® yEwt (Fig. 5B) °l+
F719] wjol Aol A wjo} e U 27 oS ona,
UTX7F A17dsd ME7E 2442 E3tste 34 5 2&ste] B2
w3h7 HA 2E e wol v AFgs] oju gk 7] zte] o sf A
UTX7} #olsts A= +5 A7 ¥ a8t

sHS XAt (Fig. 5B).
7 KO mouse®l] A
w7} el ek Ak

o1
=
(o3
b
N
N
1
to g
N
N
>
fOR
50
D)
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UTXf/Y wntl-cre

UTXf/Y wntl-cre

UTX £/+ (1159-6)

| iy wnticre (r1soy ||

Figure 5. UTX KO mouse embryo shows craniofacial deformity
and osteodysplasty

(A) Comparison between WT and MKO mouse embryos head size by

skeletal staining in E14.5

(B) Comparison between WT and MKO mouse embryos finger

formation by skeletal staining in E14.5

(C) Comparison between WT and MKO mouse embryos whole body,

head and finger’'s bone by skeletal staining in E14.5

- 19 - = A 2 f| &k




4. /1€ (cleft palate) TAFAFH A UTXS Z&

T e oA UTXE J&& olafstz] Hslix £ AFedAe=
UTX KO moused 7/ ZdFES #ZAsAT E17.5 @A WT
mouse®t KO mouseE ®lug A3 UTX7F 299 mouse Hjoboll A
© AdAer A Fo A7|= a1, 53] oy o] WTel H] &
Aol FHodA] & Aoz UeETh 3k WT moused A= 7t &
AstA g UTX7F 2od€ KO moused A& 32 Aol ofd =A &
< S BESAY. (Fig 6A)

E17.5 mouse ®jo}e] g FE£& 4% PFA 2 u%3 F OCT
Yol £3 $ olute} PaPolA Adwstil, hematoxylin ¥ eosinS 2
A= H&E FA% A&kl WT mouse®t KO mouse ¢ 70

RS WM wmel o),

1,

BAE A eEkar, ofefEle]l Aolzt WTell Hl&l] wj-% #oF mouse HHOPJ
I FEAAFE Hosds W WTe vs] dA3] FFEolx o] 1y
Bues A dAd ARle Bl & & ddTh (Fig. 6B) & UTX7t
Aold

mouse HjololE FHE (cleft palate) TAAFHH A ] At
om ol VM7 SFTe S AdAA ] AztE B 4 )
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Ry 0
cre (UTX f/f; wntl-Cre}

UTX f/+; wntl-Cre {1152-2)

o
™~
il
ot
o
o
4
<
-
At
n: nose H
t: tongue oy
P =
: jaw
)] . *
b: brain o

Figure 6. UTX KO mouse embryo has craniofacial abnormality

in later stage

(A) Comparison between WT and FKO mouse embryos in E17.5 .

FKO mouse has smaller body and unusual facial features.

(B) section image by H&E staining in progress, between hetero and

FKO mouse’s cleft palate.



5. UTX$ FoxD33te] @¥d Ao A%

= dA7elldE HEK293T Alxelld w1 A% (CoIP : co
immunoprecipitation) A& Al&3sle] A5 AEe] HARIARI
FoxD3¢ UTXzte] dud 4 2AdE A tH(Fig.7TA).
HEK293T Ao HAZF A8 FoxD39 Myce] %A ® UTXwts

n)= HWAZ(IP)
< A3, anti-HA and anti-myce °©]§3lo] western blot<s A
A%, E% band7t TEHAH(Fig. 7A). ©lE wEez UTXS)
FoxD37} @l d oA Addsittes 282 W
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St transfection ¥ % anti-HA (hemagglutini
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Figure 7.

UTX interacts with NCC transcription factor
FoxD3



24 YA FoxD3dl o8 2ddE AASA A
¥ B3HYA FEste UTXS 98
(UTX®¢ GOF & LOF)

02:,

chick ®jol&=
ol g5 = ol q?l

I AE xzbe] §olF ufjiiol] EASteA Tol
g mdolt. # dFeAe HH12-13 @AY
chick®] wjo}E o] &ste] HEE WPsiA =, HFol A71AFH (in
ovo electroporation)= AF&3te] DNAE FY3 & dAHoz 7]
AA5E Fol o2 3 d DNAZE dHsteE | dA=ol a3 A%
o2 olFsHl stttk wiol= DNA
sttt (Fig. 8, 9) olelg A& 7Y T
AT ¥ HEE 317, ol= DNAS &3 Ev e digh DNAQ/]
2= =

jan
g WE (EE B2T) 3 vadtel #IT F dn

mz

FoxD37} 4175 Ao g g9 E&lor] Fgsitte A4
3171 98l FoxD3E I ¥4 AlAHE W, FoxD37F F+4E F&
B AE wAQl HNK1Y 2ol S7keta, A4 Alxe oF
A5 FAEFE laminin®] Td FFoR Hol AATH A=
FoxD3el 9a] A4 dorsalFelA wpgFHo= olgsta Uvk= A
glstath. (Fig. 8A,9A)

FoxD3¢t UTXZte] &% 2h8 &elstr] #faf HAZF 34 FoxD3 ¢t
myce] EAHO Je UTXwte T4 wjotd] Ffdct. 2 A
FoxD3%t st W 2ok HNK19| 2de] ¥ f=d A

1S Bt
3L, laminin®] Wd gFoz2 Hol AT AxEe olFo] v Tt
o Ao KT (Fig. 8B) o A¥+= UTX 9 3 ¥deo] 4A4sA
AE] olF @ B3 7oA FoxD3e FALS AFAZ Aoz HO
ot gy B E myceol EAE UTXmte FoxD3E #o] Fstd

¥
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FoxD3ell <]3l
Al laminin F& GFE dorsal FlA ®WIE EYY. o] Ads
UTXmt7} FoxD39 7ls& Walldtts RS 9n ok (Fig. 80).

=22 sh-hUTX (ZWlg 7]%5°] Z4H¥ dominant negative form
o=z Zg) & Agste] UTXY loss of function A8 F3A3FA.
sh-UTX¢ FoxD3% &7 chick 2ol FAHIE w, HNK1S

UTXmtS mlz7ix 2 dA43 7742 Bz, ¥ Pax3e @de
FoxD3% Fg H 5ok vustdl S W F7hskadch. (Fig. 9B)

Chick #FolA UTXE 24 42 FoxD3o] 21 Zed Alxgs 24
SIAl7)aL Pax3 TS JdASIEA 217 @k AEZe olFHS S

71e #A8e v 7lss e AS duHA HeErido
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UTXwt

#

FoxD3-HA +
UTXmt

Figure 8. UTX seems to facilitate FoxD3 function in neural
crest cell

(A) chick spinal cord electroporated with HA tagged FoxD3 leads to

increased HNK1 level and promote cell migration.

(B) chick spinal cord electroporated with HA tagged FoxD3 and

UTXwt leads to ectopic increased HNKI1 level and promote cell

migration.

(C) chick spinal cord electroporated with HA tagged FoxD3 and

UTXmt leads to decreased HNKI1 level and suppress cell migration.
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Figure 9. UTX seems to facilitate FoxD3 function in neural
crest cell

(A) chick spinal cord electroporated with HA tagged FoxD3 leads to

increased HNKI1 level but decreased Pax3 level in NCC.

(B) chick spinal cord electroporated with HA tagged FoxD3 and UTX

Knock down construct leads to suppressed HNKI1 level but increased

Pax3 level in NCC.



7. UTX7} Foxd3el <3 &43tdE Fabp79 #AA

T el viAE IF

- =

FoxD3, Sox10 , Z22la Pax3°] 93] A3t dAvta I 7] o
ol UTX7F AR et 35285k Fabp7ell PIA& F3F= Loti
12} Luciferase 2% in situ hybridization A48 < F3y3+AT}.
Ad A3} FoxD37F Z#d ¥ N2a (mouse neuroblastoma) Ao
A Fabp7 ZEEES @37 F7iek 22 18t (Fig. 10A),
oIt AFH AHA UTXE GAStAY ZEd A7]H od 5395
et =+ #Felstsitt. UTX K.D(sh-UTX)E Ab&ste] UTX 24 <=
AAAAEY Foxd3el 93] =% Fabp7 ZZXES Ao A3}
A (Fig. 10A), UTXmt 3 Fabp7 485 T&AAY. (Fis.
10B). 28y UTXwte] F&dL FoxD3el 9dl =¥ Fabp7 Z=
=He| 248 FE& T7MIFHY. (Fig. 10B) mabA UTXE FoxD3
of o]&Est= Fabp7d 22 3 o490 At 9= vz #

TREA| Lol 27] A% QAR Fabp72 AlAsHd AX HARRIAS]

Trabglth

In vivo A= A8 PR =, chicke] ZHF oA A71H
W (In ovo electroporation) & °©]&3] FoxD3E #H&d A|7|H
2 oty wiZEoer Fabp7e] #Wolurte FFe Holed (Fie.
10C), o= AAsd MEZ A8 (g ha)i 3l o] Yrte 43S

e 7)o UTXE #Zo] FUsta e u wsls dolduxl in
situ hybridization 4@ 22 Fabp7 t‘e“ﬂ% s Y. WA UTXE
i 5tS wle FoxD39 9 #=%+ Fabp? F=7F 7414
Aoz B, ¥hE UTXmt, UTX K.D (sh-UTX)S #o] F<

of FAL v, HF ugFoz wWourte dAAo] dAZ ZoAE

. (Fig. 10C)
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Figure 10. UTX facilitate activity of FoxD3 function

(A) Relative luciferase activity of Fabp7 promoter-driven
luciferase reporter constructs (-luc) induced by FoxD3
overexpression, with or without UTX K.D, 24 h after
transfection and induction of differentiation in NZ2a cells
p-values from two-tailed or paired

(B) Relative luciferase activity of Fabp7 promoter-driven
luciferase reporter constructs (-luc) induced by FoxD3

overexpression, with UTXwt and UTXmt, 24 h after

C o s e




transfection and induction of differentiation in NZ2a cells
p-values from two-tailed or paired
(C) In situ hybridization of Fabp7 in chick spinal cord

electroporated with HA tagged FoxD3 and UTX construct
(UTXwt, UTXmt, shUTX)
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Abstract

The role of UTX in neural

crest cell development.

Lee yun young
Pharmacology Major / College of Pharmacy

Seoul national University

The neural crest cell (NCC) is a multipotent, migratory cell
population that arises from the developing dorsal neural fold
of vertebrate embryos. Abnormal development of NCCs causes
a number of human diseases, including ear abnormalities
(including deafness), heart anomalies, neuroblastomas, and
mandibulofacial  dysostosis.  Transcription  factors and
signaling molecules that control multiple steps of neural crest
development, ranging from neural crest induction, lineage
decisions, to specific cell type differentiation, are relatively
well defined. However, despite the critical role of epigenetic
regulators in controlling target gene expression at different
developmental stages of neural crest, it has not been fully
elucidated. Here, we investigated the role of UTX, a H3K27
demethylase, in NCC development. UTX was identified as



one of the mutated genes in Kabuki syndrome with multiple
problems such as heart defects, hearing loss, intellectual
disabilities and distinct facial phenotypes supposedly derived
from defects in NCC development. We found that UTX
interacts with FoxD3, a major transcription factor in NCC
differentiation. We also found that UTX functions as a
co—activator of Sox10 and FoxD3 in activating the promoter
activity of fatty acid binding protein 7 (Fabp7) in Neuro2a
cells. To define the function of UTX in NCC development, we
specifically deleted UTX in NCCs using Wntl-Cre. We will
examine whether there’'s any morphological phenotype in
developing embryos and further define the molecular
mechanism of which NCC population is affected by studying
the gene expression profiles regulated by UTX. Furthermore,
we will examine the histone modification states in the
genomic region of UTX target genes during NCC
development. From this study, we'd like to define the
molecular mechanism of how UTX functions in NCC
development and provide a new therapeutic approaches
treating or improving the condition derived from abnormal

NCC development.

key words: UTX, Neural crest cell (NCC), Development
JFoxD3, Sox10
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