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The expression of NSD2 and H3K36 methylation during the differentiation
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Abstract: Objective  To establish an in vitro system of differentiating mouse embryonic stem cells
(mESCs) into neural cells(NCs) and observe the change of the level of histone methyltransferase NSD2 and
its related histone modification H3K36 di-methylation ( H3K36me2) and H3K36 tri-methylation ( H3K36me3)
in the development of the neural cells. Methods mESCs were induced to differenciate towards NCs in vitro
by retinoic acid ( RA). The efficiency of mESCs differentiation was verified by cell morphology and real-time
quantitative RT-RCR test of related molecular markers. The level of NSD2 protein and its related histone
methylation modifications were examined during the process of differentiation by western blot. Results We
observed that the level of NSD2 protein showed a sharp increase and then decreased,and the change was sta-
tistically significant (P <0.05). While no significant change was seen in its related histone methylation modi-
fications such as H3K36me2 and H3K36me3 (P >0.05). Conclusion We observed that the change of NSD2
protein was not in conformity with its related histone methylation markers in the differentiation of mESCs to-
wards NCs, and the histone methylation markers changed very little that may be affected by other histone
methyltransferases or demethylases.
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4 1M IR Y L B 75 1 (nuclear receptor
SET domain containing protein 2, NSD2 ) b /E
MMSET 5§ WHSC1, J& NSD & H X G 6t 2
— M5 A/ SET S5Hy 5k, T2 fbE N
H3 AR5 36 5 — I B4k (H3K36me2 ) , i
— RIS PR o NSD2 5 2R B T
JLRERR SR B 4 NSD2 fy it 2k 5 i 1)
JRIRR Sk S IAIRR 1) 1 23 2 e g 0 i 3 B DD AR
PN 15 R RN R A Sr= A ) S AN
TEHUE B A A BB S I O,
SR AN A 5 R L O RS AR
KEE . F3hh NSD2 BRAE AR JE v] DL S B LA 7 &
BN N IR IR REE AR e 22 B 40
S, NSD2 5 % 3K 5 b9 A R Il AR s 4 AiE K
RSB AR R BUR & DA . BT NSD2
4 A BRI RE AN B L AR AN AL , FeA T7E 1A
SN T/ UG T 40 (mESCs ) [m] #4284 Jfd
(NCs) J5 ) 734k, WL %€ NSD2 FIAH ¢ 41 25 1 & i
H3K36me2 \H3K36me3 7 mESCs [a] NCs s fb it 72
i E B, BTE N HE— B ESE NSD2 1A
ZRGR T P B REAE RIBLH 2 A .

1 #RFn7E

1.1 4t

L1.1 4R E14Tg2A. 4 /NG T 40 th
AR R A sk A A R S B 2 W %

1.1.2 0 DMEM K3 dk AE0h 7 2 LR L-
BRMNE ZHR . B-FE O HHER-HEER .
AR 1000 U/ml (5 I 6] R ( LIF) ¥4 2k Milli-
pore 237 i s i 4 1L (Hyclone 24 ] ) ; 4 IR
(RA, sigma 23 7] ) 5 390 5% SR AR & (Fermentas %
#] ) ; Taq [ (Roche 23] ) ; B-actin — 3 (60008-1,
DATASHEET 74\ #] ) ; NSD2 — 3 ( ab75359 , abcam
v ) ) 3 H3K36me2 — i (39891, Active Motif /%
A ) ; H3K36me3 —$1(4909S, Cell Signaling /A ] ) ;
H3(ab1791, abcam 4y ] ) ; — 3¢ (ab6709 , abcam 2
Al o

1.1.3 & B8 B0 (ZEISS A F]) ;906 E
it PCR { (Bio-Rad 23 A]) ; & B A K 1 4% B R 48
(Bio-Rad 2 &) ) 3 7 [ B[ 336 46 I 22 45 ( ImageQuant

LAS4000) .
1.2 7%
1.2.1  ZEHR(RA) S ESCs 5] NCs 40k

mESCs I & 15% a4 75 45 1% 3F 2075 24 5
R\ L-75 2 WERE B-Fi 3k O WL TR 75 5 R -4
2 .1000U/ml LIF [§ DMEM 5% 488 32 3R 855 55
W A LA RS 75 R (DO ~ DS) 4320, % DO 4 Jifd
VE R xof BRAH, HAWAR Sy S0 20, WOAR 20 i i 47 )5 2k
S BARUNTR MR IR BN 18 x 10°, i 3
x 10° 4ilfig, 24555 0 K (bric > DO, Horp 1/3 i
UITE#S FH T RIPA S 42 B8 2 i Western Blot,
1/3 % F TRRYEHZH 3 1 Western Blot,1/3 £5 H]
T4 RNA) o H AN R 1.5 x 10°/10em 5 3%
L %25 32 oAl 31 10 A 85 3R 100, AN I LIF (1)
DMEM 5¢ 4453535 M A RA (M S x 107 mol/L)
AT, LR R R A T 4 A5 0, WL 5% 4 A TR 25
FHAMOAE, T DS B4R, T 506 D1 ~
D5 J3 WA A 2 &, [RE Ry, Ho 173 Z0ff i ve
TR E L Western Blot, 1/3 4 Jd 7T €
# 0 TP I 5 [ i Western Blot, 1/3 5 T 42
RNA,
1.2.2 RT-qPCR &4 mESCs Fric 4y .NCs F.1
SHAEFRIC Y mRNA 3635 fE4ifd o fhad f b,
F (i1 5 1SF () WA 4 40 L, Trizol 7 $2 B RNA , ¥ %
5% ¢cDNA | 47 Real-Time PCR, #H L /N R 51 9%
TR (EREE G » W& 1,

FSERIE Y37
HE} ks T
B-actin 5"~ GAACGGTGAAGGCGACA -3° 5= GAGGGACTTCCTGTAACCACT -37
Sox2 SCCACCAATCCCATCCA -37 5= ACCGCCTAACGTACCACT -3~
Oct3/4 5= TCACTCACATCGCCAATCA -3~ 5 - GTAGCCTCATACTCTTCTCGTT -3~
Nanog 5= GGCAGCCCTGATTCTTCTAC -3~ 5"~ CGCTTGCACTTCATCCTTT -3
Nestin 5= TGAGAACTCTCGCTTGCAGAC -3” 5°= GTATCCCAAGGAAATGCAGC -3°
NeuroD 5= TCGGCGGATGGTTCGT -3 5= TCGGCGGATGGTTCGT - 3°
Tuj-1 5~ CACCTATGGGGACCTCAACC -3~ 5°- AGCCATCATGTTCTTGGCATC -3

1.2.3 Western Blot ¥l NSD2 K #H < 4H & (15
WHEEHFRE B H Western Blot 434 NSD2 3
K AFUOCRI A LT TE , B4 A 100 ] 35 25 Ky
5 RIPA Zf I, vK 2/ 30min, Jf] Biosafer 1000
200 i B P B A B 4 D, 4°C, 16000r, &5 .0
10min B E3F , I 5E 85 W B2, 4% 1R 60pg 1 b A
HEEAT SDS-PAGE % 14 H, 3k, 4°C , 360mA , 60min
FEIBE, 3% i g W Ry B ] 1h, — i B-actin (1:
10000) NSD2(1:3000) 2 JELEEF 1h, TBST YA 3
U EFIS ~ 10 min, ZHp(1:10000) %R FF 1h,
P TBST Pefi 3 YR, 45K 5 ~ 10 min, ECL fb2% %
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o6, 3 BN A £ 42 2%, A ] Tmage Quant TL
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HEHEHE,
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Ab PR L T VE , 4°C, 16000t 2.0 10min, B bV,
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H3K36me2 (1:1000) ,H3K36me3 (1:2000) = & I
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C D
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Th 2R BEAGIFE () P<0.05), WA 2,
LRI 2 B Ry A2 AL A mRNA Rk K P42
Ak, AT LA 2 1R Sh mESCs 28 RA % F 17 NCs
T AL o
2.3 mESCs %) NCs it A2 NSD2 & & £ ik ¥
T

i# 1t Western Blot, 7% 32 56 6 I ] 1 A NSD2
(75kd) i1 11 %I NSD2 ( 150kd ) 7£ mESCs [1] NCs 43
At R b A R S PR R 2 A, T B NSD2 [ H
AL RS W TG M, B DL A B X 4R PR
NSD2 7E mESCs R 2 (DO) AH XS 8 F K- Rk
fI%, ZEMA RA 5515 NCs 7346 1 KJ5(D1) , 5848
The, S TER AU EE 2 R (D2) TG TR, I
T4 3 K(D3) JHih H RS ) LT-H 2%, Bl e
Tha e PR ML, 5 DO ML, 22 7 BT Seit
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=
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T AACARIT ) RE T AL

ARSI ISR T 7E mESCs [n] NCs 43 fbad #&
NSD2 B 4 4k 1Y) 20 25 11 b il H3K36me2 1 K3k
4k NSD2 ikt 5 H3K36me2 AEfb i #H AT 4
—5, DIBIRR 4 E 1 H3 N2, H3K36me2
FEXHE AR IR AR W E ., J1oh, AR SR
22T ) H3K36me2 A 1Y H3K36me3 , HARfk b
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Do D1 D2 D3 D4 D5

B 4 ESCs & NCs 4-fbit 42 NSD2 Ag £ 407% &
W R ALAFIL G Rk T AL

3 itig

VERNFM AL AT — D EHE N HEN
T -5 P 1) 5 A BOR sz B AT TR A, B 24
RTRTFE I — 4. R L FS 1 NSD2 &
M2 R GBI IR IR ) A A SR R YT, %
7, NSD2 FEAfI 2 R G0 4 1 HH 1) A LI BB A S B0
BRI R I AT o A SCHER S L Eh 375 5 T

ESCs [1] NCs #9534, Wi%¢ NSD2 JeAH R4 2 1B
Wi EE R IR AR AL, LU T — B WF e SR A A

LA BIFTE 2 B NSD2 LA i AT D) 3
1K IR R &8 4 1E ( Wolf Hirschhorn syndrome ) , i
NSD2 6 Fe Y /N B AR J5 58 0 I S5 1 F S A0 T
TIRKREEAAEMFER Y KR KRGS ILERA
PR A R NIV ) R B AN AR R, RO 2 A 5
IR IO, I NSD2 i) — A4 BRI fig S i 3k
NCs H58/E R . [A] A}, Hudlebusch 25 57 2201
NSD2 7ERR 2 BN b i) 23K K P22 THmi i, &
FIRH NSD2 5 f8 35 Fiil J5 25 A0 56, JF Ho i 3R A 1
NSD2 2 it 28 BJ: 241 Jid I8 240 i 3% 5 P 5 19, iX 5
NSD2 fig it NCs 3458 i1 2 — 20

ASLEG R RA 5512 TR AP 15 5 T
ESCs [1] NCs {4301k, M 2<% NSD2 #F mESCs i
NCs Zr bt B e e My 28 1 2082 Al X 5 3RAT
JEHT AR S3f612:155 % mESCs 1] NCs (19531t
R LR B Y ARG R — B SR g
F:RA VEFIRY I (D), 4i i ) 14 58 B 5, i /s 3
(D2-D5) EZ ) NCs (5016, AT AT S
A RO = AN B, R B NSD2 R T
SRR AL, S —BrBe: B mESCs (DO) ,NSD2
K FOBI; 55 B BIAE RA /R R T 20 i
W1 345 T B (D1) , NSD2 28 FH K- il ig gt ,
71N 55 200 A R ) % U0 RE OG5 5 = i B B AE
RA FREAE T, 4 i f5: 1L 39 58, JF 4R 1a) NCs J7[a]
FrEi el Be (D2-D5 ) ,NSD2 25 K2 3% T
WERg . At FRATHEDN NSD2 1] R ELA {2 k#2240
HELSE SR, F00 0 40 B o A B4 (BB AS E— 2SR
SR UL, NSD2 5 KPR A 1 2 2528 4k, vl fig
278 NSD2 7E 4% mESCs ] NCs X FH, B A &
B AEFIIRE . EZETFRATI 5 — D, B AR
L% F5 I EZH2 , 7£ mESCs [1] NCs {53k it F s
S THEBHNEDRBLL, XS ERR T
EZH2 1 NSD2 7EiH#% NCs K&, A —&EhE I
(e mE A b RGE 1 EZH2 R NSD2 7] fig
i 1d microRNA fEEHHIHER" , F— A4
WA PUER AN % Yt NSD2 il EZH2 | S48 HX #2241
ML B WIS, TRAEGE NSD2 Fl EZH2 FEfl 28 5
SR H AR I RE, JF 3 — 2 BF5¢ NSD2 Al
EZH2 WAH EAE B

NSD2 3= %38 i fi 4k H3K36me2 i — 4 i 2
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FE PR e S P 9T e IR, 7 S SE e L e 2 %
B h , NSD2 1193k e ik v] DL | e A S R 24
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ESCs [n] NCs 7p kit #2 F NSD 45 | 2635 2 10 2 22
5 HAEC A 4 & B 1 H3K36me2 A8 b #a #5AR 5¢
5 IR E I S AR EL N, X
A R A [ 52 21 oAt F AL e A5 il 5 2
AUl A VE PR 45 5, NSD2 14 45 A6 A — 72 A% i,
A1) H3K36me2 7K1, AT fig H & 52 0 Jmy R/ i 2 A
X RAEAN L, NSD2 X Jr #1858 3 DA Y 8 45, w]
DA | e 5 PR ) 2t sl 5 A T

L5 ERTR ARSI AR AR S BT EE S T mESCs
] NCs bR &R, B T S RGE kB E Y
AL B SR B M g NSD2 LA K AH O 119 41
H MBI FIEZ, T — 058 NSD2 FEffi 4
ARG KA A BRI A8 RN LE bR &k A R SR AR
FIPLEHIFT T 1 A
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