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0.05), &it FIAZHIIIAREE K BT Notchl {7538 JE OCHEIE R 23K W E TR, i HesS B RX T AT HEE
HJ5 807 DNA HIEALAKSE BT E,

[SE48iR]  F4a g WARAE ; 16 5 s Notch 1 5 538 [ ; DNA H 54k

[HE>ES] Q95-33 [ XErEREM] A [XEHS] 1005-4847 (2023) 09-1133-07

Expression and methylation level of hippocampal Notch1 signaling
pathway genes in perimenopausal depression rats
SHEN Jianying'?, LIANG Wenna'?, CHEN Huifang*, ZHANG Lingyuan'*, ZHUANG Yuanying',
CHEN Xiaoyang', CHEN Yaru', XIAO Qionggiong', YANG Min"*, MIN Li"**, GONG Lin"**

(1. Research Base of TCM Syndrome, Fujian University of Chinese Medicine, Fuzhou 350122, China.
2. Fujian Key Laboratory of TCM Health State, Fujian University of Chinese Medicine, Fuzhou 350122)
Corresponding author: MIN Li. E-mail :44072083@ qq.com;

GONG Lin. E-mail ;418376652@ qq.com

[BEETWE ] ER A KPS T H (82174248, 82274400 ) , 4 42 4 11 48 Bl 2 2k 4 10 H (2022J01362 ) , i Hh B 25 K 24 450 A5 i
(X2021024) , i 4t w22 24 R 2 A6 filt 2% % B BE AT £2 7H 3 R0 00 B (XJC2022012) , 2022 4F k2% A A1 81l 31 25 31 &
(202210393004 ,5202210393009,5202210393026) ,,

Funded by the National Natural Science Foundation of China ( 82174248, 82274409 ), Natural Science Foundation of Fujian Province

(2022J01362) , Project of Fujian University of Traditional Chinese Medicine ( X2021024) , Basic Scientific Research Promotion Program of Fujian

University of TCM ( XJC2022012), 2022 College Student Innovation and Entrepreneurship Training Program (202210393004, S202210393009,

S202210393026) .

[1EE B ] LD (1982—) , %, BUBESE 51, 1t BF5E O ] AE IR0 A= )24 WL FGE . Email :25739559@ gq.com

[BIE1EE ] A (1978—) , Lo, BIHUHR, it , WF5E07 0] . N3-S B9 I PR S5 FEREDFSE . Email :44072083@ gq.com;

FBHE(1989—) , Zr, YFI, 11 5T J5 1] N 43 ISR IH) BT . Email :418376652@ qq.com,
= ILELEFEH



1134

[ Abstract] Objective To investigate the effect of perimenopausal depression on the expression of important genes
in the Noichl signaling pathway and DNA methylation of their promoters in the rat hippocampus from the perspective of
DNA methylation of epigenetics. Methods Twelve-month-old female SD rats were randomly divided into control and model
groups. Anxiety- and depression-like behavioral evaluations were conducted on rats using open field and sugar consumption
tests, respectively. Real time quantitative PCR ( RT-qPCR) was used to measure the expression of important genes in the
Notchl signaling pathway in the hippocampal dentate gyrus. Bisulfite sequencing was used to analyze methylation sites and
levels in the promoter regions of important genes in the Notchl signaling pathway. Results In perimenopausal depression
rats, horizontal and vertical scores of the open field test and the rate of sucrose consumption were decreased significantly.
Expression of important genes Jaggedl, Notchl, and Hes5 in the Noichl signaling pathway was significantly downregulated
in the hippocampus of perimenopausal depression rats (P < 0.01 or P < 0.05). Some methylation sites and rates of the
Hes5 gene were increased significantly, whereas the methylation sites and rates of Jaggedl and Noichl genes were not
significantly different (P > 0.05). Conclusions The expression of important genes in the Noichl signaling pathway in the
hippocampal dentate gyrus of perimenopausal depression rats is significantly downregulated, and downregulation of the Hes5
gene may be related to the increase in the promoter DNA methylation level.

[ Keywords] perimenopausal; depression; hippocampus; Notchl signaling pathway; DNA methylation
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Pt A DA ST B8R 2020 4 IARAE 2
R AR ZORPEIR o (] I 2 PR AR 1) o 5
KRAZEF RIS, 8] 7 B4 2 0 B r L 2
Bt AR S AL 2 AE LR SR i 55 F
T PR E SR T E NSNS Rz E
P DNA I SEEAR A5 M 2 d5e 20 A1) R W00 33k £ ) 4
Pl =z —04 IR EE 24058 & 3 DNA 340 T
REE Ao I8 25 0 A Vg 5 b 22 T2 2 5 JA A o 28
AT HLE D o Notch {5538 15 AT 1
L AR B UIA OC, H RIS & LA AR i 8
Notch 538 B T M b 3 T RS (U2 LR Y iR
BUH R ANTERE . R, A BIF 53R SR 0 i R 6
&M PCR ( bisulfite sequencing PCR, BSP) Bt & TA
e A P 3 SR 0 ] 4 28 SIS K BRUTEE 5 Noteh 1
A % S i L PR Jaggedl  Notchl M1 Hes5 R:[H )5
B X85 e By CpG A i H AR K- >R FH S
96 % 1 PCR (real time quantitative PCR, RT-
qPCR) K& mRNA EIATE O, -1 Notehl {55
T PTG PR O SR O RE R R 3l DNA H b X
il 268 22 SO ARAE R 520

1 #R57E%

1.1 #f
1.1.1 sZxshd

35 H 8 H it Mt SPF 2% SD il K B, (K &
360 ~ 400 g, M [ b m A B A PR e A PR
F[ SCXK( 7)) 2019-0008 ], rfa KR FHaeh e
2R SIS Sy bt [ SYXK (1) 2019-0007 ) 1F 4

T3% 4 A H SRR R 23 = 2°C  FHXHRE A 40%
~ 60% JC/BEFEWI A 12 h / 12 h 3285 (O BRI ]
6 :00 ~ 18 : 00), AMEE ALK, MFxE=R 12 H
0I5 R TSR 10 d BRIE NGV 4 AN, AR SEEe 2
iR E AR FRME R SH A (BT
20201081 5) .
112 EZEH S

DNA $2BURF) £ ( Qiagen, 69506) , A7 2 & h
DNA & i i 7 % ( Qiagen, 59124 ) , TRIzol" % 7|
(Invitrogen, 15596-026 ) , i3 %% 5% i 77| & ( TaKaRa,
RRO37A), SYBR® Green PCR Master Mix i 7l &
(TaKaRa, RR420A ) ; J83Z 25 4l My il 2 10500 & (A T
SK9307) , JoPN # & ik DNA /)N #2457 & (4=
T.,SK8161), PCR 7= % 4li 1k ol Y ik 7] & (4 T,
SK1141) ,Pfu DNA A& (4 T.,5C0014) ,

H 308 R .0 ML (Eppendorf 5415R, fE2[F ) | B
JE PCR ¥ 384 (ABI Veriti™ , 35 [ | 8 i 2 28 4%
YT (Thermo NanoDrop 2000, 2[5 ) | %¢ Y6 5 &t
PCR {X#§ (ABI Veriti™ , £ H) ,fb2% BCHUE R4
( Bio-Rad ChemiDoc XRS +,3&[H) , F: K 43 H71{X (ABI
3130x1, 32 H)
1.2 FHik
12,1 BRI A8

B sh 1 R ZE AR 34 LR RRUB AL 43 A AR 7 441
(n = 18)FIXTHRL (n = 16) ., RHIIETEAA] T W,
PEIURFNR LA 5 DRFR 5 T 25 18] 248 28 S0 AR IE K B
AR SERIRT I 6 Ji ., 3 45T 4 ) Py 5 K Bl AL R
1 AR, AR R R (24 h) | PKOKIFETK (4°C
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5 min) | R4 6 h REMIRI(24 h) FAHE(15 min) |
JeFE 5 min, RJEH D (30 V,5 s, [\ 8 5 s, 3L 300
s) . MERIZEHE R U5 52560 50 bk N T S A4~
A 22 AR B, Foe 0 A3 A 1 A5 80 20 1 % A
HRBA 12 H,
1.2.2 B 3sL g i

TR 39 X M KR#ATY F5E, RAK
X G X B = 100 cm x 100 em x 40 em [ 245 BHAR |
JE T FH F 635 5043 25 ARk AN E 16 A4
Jr kg A 2R IK I8, W a] 9 AT s S Kk, 25
AR R RV T b e, #0480 IC SRR 5 min NI
TRV ZE B K (K VA543 ) B P G U 25 B 28 o 5t
BEVEL(EERT) .
1.2.3  M/KIHFESLL

T LSRR 3 d, 4R REAT S B oK I,
FEREARLES 42 RIFATHEKIERERRM , 4304 75
HIRERZ) 200 mL (14 1% R K FH KK, 7 B AL
S 3 3 AR RO ) AR T 2 h B AR
TK I A koK BT AE S, FFARYE LL T A B K
FER MK IEFER (%) = BEKIHAER/ (HEKTHAE
i+ FRKIEAER) x 100%,
1.2.4 FEASREE

FAT R 2R 45 AR5 5 2 R B 45 R BRI IR
209 24730 (0. 6 mL/kg) FEA7 I I VE SRR . 16
F2 Bl ik EJ5 Sz B AR B, B 43 s i 21 2191 5 T vk
b IO B B TR D T R T
ZE IR E 30 min 52500 10 min (3000 r/min,4C ) ,
AR E 2G4, A HEAR R A 5% 2 -80C
AR KA TR A
1.2.5 RT-qPCR KM Notchl {55 18 % ¢ 5 3L K]
mRNA )ik

K FH TRIzol 32U 5 5 RNA, I FH B 4 5%
BT & RNA 3055 5% & L cDNA, R il SYBR
Master Mix 1% 7 &K I Notch1 15 538 % AH 56 5t
mRNA [ 3k, UL Gapdh 1E R W2, 5] ¥ ¥ 51 L
F 1, RBBEC WAEYE 95°C 30 s; JEFR N 40 K
(95°C 30 5,60°C 30 s) ; BEXTAEAREXT 5 |45 3 4~ F
AT AL, O CT - F (8 #F 47 55 50 B0 i o0 A, R
27T A FE ] mRNA AR ki,
1.2.6 BSP Kuilll Notch1 {5538 % 5 B J DA iy
K-

(1) DNA $2ICS WA R S ER A& 1

J TR Notch1 {5538 i I X HESE A 8+

R Notchl {55l FEORHEIEIN S POLE
PCR 591751
Table 1 RT-qPCR primer sequences of key genes in

Notchl signaling pathway
519 3 (57 -3")

Primers

KB (bp)

Sequences(5’=3") Size (bp)

Jugaed] F.GCTTGGGTCTGTTGCTTGGT 106
a88e R:TGTTGGTGGTGTTGTCCTCA

Norehl F.GTGAGATCAACACGGACGAG .
oreh R:ATCCACGTCATACTGGCACA

F:CCGCATCAACAGCAGCATTG
R:ATCTCCAGGATGTCGGCCTT

Condh F.:GACATGCCGCCTGGAGAAAC o
P R:AGCCCAGGATGCCCTTTAGT

B R AR IK - 25 AL BEDL B 4 AR AR 4T 8 30 A
iR AR P PCR 5250 . FIH] DNA £ Hiat0) & 52 i
FEFZH DNA, U 22 DNA 4k B A4 B 5, B 2 g
DNA 3% H R 2 Eh DNA B4 & i ] 5 37647
AR R S AN 5 % Ak, SR 5 E A7 A 2B 3 A
VEMEIT Il i Ak 1) DNA

(2)CpG & )

M UCSC %l 3545 K Bl Jaggedl | Notchl Fil
Hes5 3L 51, L MethPrimer ( http : //www.
urogene.org/ methprimer) 1. EL 3% {4 1£ 28 3 B F 0 4%
B E T IX S5 — AN TR CpG &, e BCAA] K
FEWNALE CpG s Bt i 2 1) v B /Bl BSP 5056
FAPASEIN DX 35,

(3) HILAR A ER T PCR

PAEE W AR R S R AL B 1) DNA AR AR, i) FH %
T IO EEE SV TR ARG Noteh 1 15 5 38 4% 56 Bl 3 A
JA 8 IX DNA HUEEAR K-, BSP T JEAL A4S S 5|
Yy 5 W3 2, 18 B0 5 0 2 50hn R . 98°C il AE M
4 min; 94°C7EVE 45 s, 66°C B 45 s (BEAMHHFE
0.5°C), 72°C #EA#H 1 min, 3£ 20 NG ; 94°C A8 Pk
45 s, 56°C K145 s,72°C HEMH 1 min, 3£ 20 PMEHF,
e 72°C ZEAH 10 min; 4°C 77, BSP 473 7=y 4li
b5 5 Bk A pUCT-T 338, il 4 B2 25 40 i, K
HERE W IEA TG AR B AN TR R A AR TS A IPTG A
X-gal WA B & A 2 YU B R AR T, Tl
i3 J5 4T SanPrep JCINEE 2R TR DNA /Nl
S EAT OREIN T 5 430, R — A R A A 0 e B
Pkt 10 A~ BEHATINF . Chromas X {43k HL
JEUG 5 W [R5 L SeqMan 438 14 £ 47 %
G AT, R S 07 A5 B P 6 Ak 3R DL 6 A7 A5
B MFFEREE(10) x 100%8, WF A T4
YT () e A BRI SE AR,

Hes5 102
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T2 Nowehl {5 5@ HICHESLIN BSP 519175
Table 2 BSP primer sequences of key genes in Notchl
signaling pathway

519 FH(5°-3")

Primers

Jt/ig(bp)

Sequences (5’ =3") Size(bp)

Jsged] F:TATGGATTGGGATTTGGGAAG 206
agse R:CCCRTAACTCTAAAACRCCCTA

Notehl F: AGAGATAGGGTTTATAAGGGGAGTA 4l
ore R:CAACAACRTTAAACAAAACAAAAAC

Hess F:GGTTTGGGAAAAGGTAGTATATTGA 384
o R:ATACTTAAAACCATACCTAAAACTCTAAA

1.3 FitFESR

K HI SPSS 25. 0 3k AF AT Ge it 2 o b, XP T
B BOE S PR I6 5 25 0 MR I 45 & IE S A
T PR LM + bRifE2E (x = 5) T, Hrp
W™ S5 () K A5 5 BB K IE FER I Notch {5538
BEOCHEIE N 1) mRNA F3k K F-4F & IE A 501 fl

251, T HA AT A IS AR T A, U
FEARER ISR TS, DL P < 0.05 N2 5
AGit#E X,

2 &R

2.1 BEBZEAMBLAE X R 1T AEEN

R YR B A 2 A AR R SR TR DR, A
WFFE R 7 SC 50 9017 T A2 FEARAT A i A, 1
BEACHFE LI HEAT T IDASAEAT A R, 5 Rl 4
ZR IO R LAt [ 248 28 I A i A 18 2 0 4 S B
BIK PR MEESSTHIERERETRE(P <
0.01) , BE/K I FE 5256 b K T AE R B & B 3
TRE(P <0.05), 25 BAREMEERS), #nE
PEAN T 00 UL R R 45 B IR 1 R A AR il 1R
o 25 AR IE K R

£33 BUREBRSHRIGEIT N L

Table 3 Behavioral comparison of rats in each group after modeling

W37 5.5
21 5] Open field test BRI EE S
Groups IKEAE4Y T A4y Sucrose consumption test
Horizontal score Vertical score
IR 4
X RRAL 80.92 + 17. 84 13.25 £ 5.33 81.98 + 15.43
Control group
im0 )
A 40.17 = 15.74™ 4.25+1.96™ 58.31 £ 25.42"
Model group
TE: GRIRGUMIL, " P < 0.05, " P < 0.01, (TF3[H)

Note. Compared with the control group, “P < 0.05, ™ P < 0.01. (The same in the following tables)

2.2 BEBLEEAINEREE KR Notchl 5 SEBHEXE
E RIEKF

Sk a0 L 44 22 SRR R BRI S ZH 2L Noteh
{55 1% 0% 1, AS WF 58 AL RT-qPCR & Al T
Notch1 {5538 A 3L ] mRNA R IKKF, 5
] 44t 25 U %o B E s, PR 44 28 PR RE RS TR 20 K UV
= Jaggedl Notchl K HesS mRNA H)Zik B & FIR(P
<0.01 8 P < 0.05) , =5 HA WEME(EK L) R H
28 ZWHNAB IR, Notch1 {558 G TE T %,

T4 RIFRALIE Notch 15 58 HHH X 3 A
mRNA £ k7K
Table 4 mRNA expression level of Notchl signal pathway

related genes in different groups

2651
Groups Jaggedl Notchl Hess
i HR
MIAL g 012 1022014 1.0120.10
Control group
HERIZH

0.60 £ 0.30™ 0.65 +0.26"

Model group 0.62 + 0.25™

2.3 Notchl FSBHHEXERN CpG 7%

R T HRVT Notch1 {75538 i 119 28 Mgt 1% ] 45 4
H AW FEHRI BSP % Jagged . Notch1 Fl Hes5 F&
A Ja s F /) DNA H 3% 4k oF 17 4 U, F
MethPrimer 7E£% 5375 8l X CpG £ 5 . CpG 55 Y
B, CpG BFam &K KT 100 bp, GC & & >
50% ,CG AR IL > 0.6 ) DNA H Bt Notchl {5
SR 3 NI Jaggedl B CpG B 43 A
) LS TR ST IX, FE Notchl } Hes5
FH BR hF XA B A B —4 CpG B (EI 1),
2.4 EHZHAIMEREKR Notchl (EERBEEXE
ERBEHF CpG BHEMKTE

BRI 10 AT BEDT, FH 10 4588 a1 1Y
1) b= N s g 1 - = S g U DS W e
HE R B 44 4> CpG 7 5, Horp B sz0 AR
Fi% CpG D7 a5 Ly amg e & A A, 1 ss .o
R RZ CpG A b i i ms e ok & A4 W 3Lk, BSP
Reri) &5 S 5, AR T AL %) W T 4L 8L Notehl FlI
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Jaggedl

==

GCHEAH >
[

GC percentage

N B N ®
S

2
- 200bp 400 bp 600 bp 800bp

S

(=]

Notchl

==

GCHAWL w
f=)

GC percentage

N B N ®
S

S
(=]

200 bp . 400bp 600 bp 800 bp

Q

pG

Hes5

==

GCEAE o
[

GC percentage

N & N ®
S

0 1 " " 1 1 " 1 ' 1 " e " L 1 L " " L 1 L
0 200 bp 400 bp 600 bp ., 800bp

CHET Tt

12 A Jagged] [ CpG £ ;B : Notchl 1) CpG & ;C : Hes5 [ CpG £,
€| 1 Notchl {5 *Z B AARIEI CpG 15 KINFF CC ALm/R B
Note. A. CpG island of Jaggedl. B. CpG island of Notchl. C. CpG island of Hes5.
Figure 1 Schematic diagram of CpG island and sequencing CG sites of Notchl signal pathway related genes

Jaggedl R ZEL CpG fL T H J@chﬂ 1§ Eﬁ B eSS e e sessee s e seesessessessereersereeH
196669005 666006000680068005000080068060800080)
HALIRES, Z R L% % P (BRI ) L R %%x&xmﬂxmxmxnﬂrxxv $3060000000000 6900}
s IR R BIRS, T B e
CO0000000COCOC0000C0C0CO S000C

BSP #1414 H H‘JHE&;@@, & 44 A4 CpG 7 A (I 2A 1066006000 6606600068066006600660066006600600)
~ 2B), X HRLLA HL A4 iR D41 SY HesS DK D 000 e OO 000D
R o PG AESEER e b

= SN s ZN L LI 28 208 g
H CpG19 Fl CpG23 A H B4 5 14 B e Ab R I OO0 0000OaE0CCE000000000000EE00000
EWE ERAFEREMEP <0.05)(FS), kAEH e Se e se s e e s s S e ssss s s s e et
HEACI L EELE BSP Y5 0L 7 SUANZE AR ‘ TZ;OGT GCGGTT ngor GTTGTTA rzrsoc GTCGTT
Jams g (B 2C), 278 HesS #: I ) CpG19 A I
CpG23 > H KL Al A3 s 1 ey R BE Ak 1T BB J2 Bl 446 22 \
SHAMARIE K BRI By HesS K& PRI 33K T I 1 &8 43 Jt A ||"|
Z—. |

£5 AFELNKEED HesS H S 31 T IX 34 WA TIRAL CpG Sy B AL RR S B LA A CpG 5 Y HF S fb 72
%’ﬂs{l‘ E/JEFI%’LE:%: E;C:Hess HHE TR F 51 CpC{ﬁ,ﬁfﬂ“J /T‘E'IE L EAEH
Table 5 Methylation rates of partial methylation AR . .
B2 EIHRR SR (BSP) Kl Hes5 £ M

sites in Hes5 gene promoter region of hippocampus in

J8 3T DNA H1 34k K-

different groups
Note. A. Degree of methylation of CpG islands in the control group. B.

265

Groups CpG19(%) CpG23(%) Degree of methylation of CpG islands in the model group. C. Schematic
Xof HR 2 diagram of CpG site sequencing of HesS gene promoter partial sequence.
o 5.00 +5.77 2.50 = 5.00 .
Control group . Methylated cytosine.
k| Figure 2 Bisulfite sequencing (BSP) to detect DNA

Model 40.00 = 14. 14 27.50 = 17.09 "
ode’ eroup methylation level of HesS gene promoter
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3 i

DNA F Ak 1) 22 0 15 4% ] 45 BIL il £ 4100 A K iz
WA SR Mo T R P T EEMEMT . BRrS
N FEAHDE DNA HILAEHE I R 24 h e HPA il
TR HEIR 1) Ry B el 2 P AR 34 U)K OG B #2278 R
PRI~ 2100 3 W IR 20 56 BRI 5 ( epigenome-wide
association study, EWAS) X} [w] 51 XU i #0AR 5 24 1Y
DNA AL B 51 508 2547 43 B & BT 80 A~ AN [+
ZHIR] 0 H A0, HorP A 46 Noteh {5538 % B £
ANSEHEIEN T AHE ST R BSP 3, #8314
25 M ABARE S B 1) V8 5 FE 18 PR B AR 1T Noteh1
A A DG R IR I i SRR,
Jagged1 T Notch1 3 [F 5 817 B AR 2 BRI Y Ak ik
B I HesS R A AN FH AR A 50 Y 34k
A Rk e PR PR 48 2 AR E K R
MG S 202U Hes5 JEH I 3+ DNA HUREAL AT i 51
I LUP) HesS F R TR F A — & MAH M

Notch {75 38 AN AN 2 P 28 P 2E 1) 1 2 8 71 3
H6, ) s 5 g ol ] AR S UIAR DG AE AR AE
A B B B 18 P I IS 56 B 5 v 3 A i 4 21
KIL Notch 155 38 I AH OC 5 K 40 Dll4 | Jagged] |
Jagged2 .Hes1 1 Hes5 )31k B B A g 45>
AW 5T K B 4 2 A A AR AE K BRI D Jagged] |
Notch1 J% Hes5 R:[H ) mRNA FikH K ERET
R, DNA HIEALTE 51545 GAMAT A DG A8 4k
HANEFEEMMER . 058 & BN B 53 W
TR BT X1 CpG & &A= H Ak, & T BUE R 5%
UUERP R A, FERJA 3 F XA DNA F AL 2
MR A R ) R DNA HE AR —Fp ]
Wi AR A DNA AR 7] o] DA BE PR kA 2
HILA R L DAY IE 3 %58, ME e s 355
B RBIEFE Hh & BRA 224 3R DG S R ) 3 7 IX
CpG &5 FHFE R CpG i s & A B Ak S B A
FKRVIBR, RN W FRE S DNA H 4L 2 71 M
FeT AREFSE A IS ] BSP H AR A3 44 25 14
ABAE K BRI H Noteh1 {7538 B 5L K5 8+ CpG &
F LIRS B 2 B0, BE R 2H HesS JE R CpG19 Al
CpG23 i A5 2 B AR $27R Noteh 15538
B I Hes5 JEH R BT CpG A 15 AR 75 & 25 2l
2RI He S B4 2 AN ARIE iy & AR R B UIAROC

(A B IE Jaggedl FI Notchl TEARMFFE R
KA AR B U, SRS RARL, 7E

— L) A R B 5T A & BN JORE G 35 TR Y
Fik 5 DNA WAL A G, Qe i & i 5 S
BE KB Digd J Gjal 3P AL KSR # K,
KATE 1% ~ 3%, Le Francois 257 % BLAMAR /N
B AL SHT,, 52 1 X R 2+ DX Rl Il i 24 4
GpG i K ER 5> CpG 7 i H Ak 3 A Z 5 H 1K
T 5% ALA —A~ CpG 7 o5 1 HH I AL SR AE A i
TR HP G P T, DA B X SRR AT R AR R N )
H B KA AR 7], (B R A8 B R T, 15,
KZ% DNA JA 8111 CpG i mi A & A W 34 sl
EIURPEAIRAS . HU, 3 BUH 48 28 3 IR IE K
B Noteh 1 {5738 [ O SE [ A 3l DNA IR 54k
HYJERATREA LA 3 A5 (1) Notch {5538 #% I
FEAE A BC A TN AZ 4452 i) JHL 38 65 30 M 1) AR | AR A
FEA S 1 A BCARF T A28 (2) AghFIXEH
ZA> CpG B3 15 B LA BSP A6 91 [ AH X 45
/N ALRERTIN CpG & 1 By#R 4> i B, R e o 4 5B
CpG V155 (3) Ji 30+ 19 B 5646 7T e A7 76 40 i 4 =
PE W E AR AE Z PP A b 2 2 i, & A Y AR
SO ONR N ARy GRS o O i S A A
e, PR Sh A 2 2 5 A At 3R 0 55t A% AL 4n 2
HH WAL, miRNA 215 [ 46 28 I ARSE Noteh {5
538 B OCEE I IR R |, M AR i — IR AT
ZE Lk A 5T 3% I ) A 28 0T AR E KRR
Notch1 {558 B AR OCHE R FRIE T I, A Hes5 H& K 1Y
PR F AR A %) HY R 6 i 300t 2 T o, R A
H AR 48 X 3k F Ak A7 A 9 HY 36 Ah 3R R 2 3
BARMKY-, XAl RE 5 3 E 3l DNA B4 A7
FELHZY A0 B e 75 B BE B0 e S 0 s A O
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