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Temporal regulation of p300 on heart—specific transcription factors during

mouse cardiogenesis
YANG Xue—fang, et al
(Department of Heart Centre , the Children’ s Hospital, Chongqing Medical University)

[ Abstract JObjective: Cardiogenesis is a precise process controlled by sequential gene regulatory steps. Heart—specific transcription factors
(TFs) GATA4, Nkx2.5,MEF2C and Tbx5 play critical roles in controlling heart development. But the genetic basis for the temporal
expression of genes during heart development still remains unclear. Substantial studies displayed gene regulation partly attributes to histone
acetylation. However, the functions of individual histone acetyltransferases (HATSs) in specific developmental transcription programs are
not well elucidated. p300, a histone acetyliransferase and coactivator, plays key role in many physiological processes, moreover our
previous study suggests that expression of p300 is developmentally regulated during mouse cardiogenesis, but the underlying molecular
mechanism remains elusive. Methods: The whole hearts from embryonic mice on embryonic days (E) 10.5 and 16.5 were collected
accordingly, and then total RNA was extracted. Heart—specific TFs GATA4,Nkx2.5, MEF2C and Thx5 mRNA from mouse myocardium at
differential embryonic days during cardiac development were analyzed by quantitative (Q )~PCR. The levels of histone H3 acetylation on
these heart-specific TFs promoter and transcription factor binding sites of p300 to these genes were identified by chromatin
immunoprecipitation assays (ChIP). Results: The present study furnishes a comparative temporal expression map of cardiac
transcriptional factors, during murine heart development (E10.5 and E16.5). The mRNA levels of these genes present dynamic change.
On E10.5, the expressions of GATA4 and MEF2C were remarkable lower than those on E16.5 (P<0.01).While Nkx2.5 and Thx5 gene

expression levels were remarkable higher on E10.5 (P<0.05).Accordingly,, ChIP analysis revealed there exist difference on levels of histone

ENB W EE(1983- ), %, Hi+ H3 acetylation of these heart-specific TFs promtor between E10.5
A @ A TS s s A U, and E16.5. Meanwhile, binding of p300 to GATA4, Nkx2.5,

BIEE:® &, B, %%, E-mail: jietian@cqmu.edu.cno MEF2C and Thx5 promoter was detected by ChIP assay.

ESTHH-BE O A3 445530770889 ; £ A F 4 KA LA Conclusion: Data suggests that heart-specific TFs expression
4 (%% .CSTC,2007BB5311). could be regulated by promoter activation through histone H3
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acetylation activation, which might be dependent on the cooperation with co-activator p300. These results implicate p300 is an important

component of heart development and provides an insight into the mechanisms of the dynamic expression of cardiac transcriptional factors

during mouse cardiogenesis.

[ Key words }Jp300; Histone acetylation; Transcription factors; Heart development; Chromatin immunoprecipitation{ ChIP)
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BEREFHEE. T8 L F e RS OIER FAHXER
RN 5 FA REE E R OA A T PSRRI, 7F
AEHFRESD, LIERE RS FIRTIRA T HERER
B, HEttR A G C 2B RFI0ER B REEE RN
% . & GATA4 MEF2C Nkx2.5 1 Thx5 2R M0 ER & i
HEEW 4 ANFSRETF I IMEERFEER, AEF 2%
TR EMERFIRIERY, X H A SR
AR RAEEFFINRE , RAEE AR AR
SETHE . HUE A L BRI 165 | A4 62 5 B #8 ( Chromatin
remodeling ) E R FHE RN ERFRZ —, HEALB
% (Histone acetyltransferases , HATs ) fFHEH N- Kug 2 B
b, TR TR RS 68 S 1 1B TG ik T, B B 2L
BT RS p300 & HATs FEBEHN—RASTREH, B 5F
AR QIERE MRS, R IRERTE AR
FHAW FERERA LA B 1R p300 M Fak B 2 A AR
o, H mRNA RikKPE SRR p300 /M RURARCIE
EEWBRH EI105 RAER S, HE B I, BRI
REXTIRRR.CHE R R EFTEMEN, BEAERILENAEER,
TRl EE BRI R R E TSR AR
o AT AE M ERR 13l i SEiY 9256 & PCR(Real time PCR)
0.0 B 5 4% 3% £ GATA4 MEF2C \NKX2.5 . Thx5 £/
FUEIROBER B 2l , Il e 0 fi # 2 DT3E (Chromatin
immunoprecipitation , ChIP )R/ RGO AL A B LR AL
B FRIBAE B Z kKA p300 HiX EREHP LR,
AR AR IR B R A S 2 TS Al .

1 #MBERFE

1.1 Redit BA AR H &

B EERH/DNR(ERERKRFELRHY POR
), ] 2:1 A% KRR AR, IZ A
ERBREHERT M RAES 0.5 d, W2 ERFR. 7 RIIES
10.5 d,16.5 d Z2 R, W7 3004 #E 75 7 B S B G L, 3R 70
SR R A P TP AT '

1.2 £&XARALE

& RNA BEBGAH & (LT E R ), cDNA W R IRXF &
(Takara H#<),SYBR I 3 CE & PCR AR & (GLHXIR),
ChIP i3 & (Upstate, 17-295, 3£ [H ), ChIP Kt Z BR L H
F H3(Ac-H3)¥it&(Abcam,ab10812, 25 E ), ChIP ZHT p300
BT REH AR (Upstate,05-257, 35 [ ), SYBR [ 8% & PCR
&7 & (Bio—Rad,iQ Supermix, EE), 7%t E R PCR X (Bio-

Rad, CFX96, 3% H ), Eppendorf £4J& PCR 1 ,JY92-11 B{#E 7
TR (T BT Z BB T T ) o

13 BRI

13.1 & RNA #BUK cDNA &8 451 E10.5 f1 E16.5
INEIER G BERE AL 50~100 mg, B TR E TR BB
ARSI B 2RI TIA 1 ml A8 R
A3 R FHRE VLRI BUS. RNA,, 28 % B I 30
TE Asgtrerd Assonn PLIE FHTHBE W R L VK AT 2 B RNA JOSHEE
MFEEENE, HE TaKaRa Wi SHAR S E UL BN B2 EAT B
RNA #7100 54 A cDNA L, BR 201 & RNA N A B BRI
B IERNR RV A R T R SRR, RO TR 20 ], SR SR
42°C 15 min,85°C 5 s, ff% cDNA F -20CHEFEH .

132 Real Time RT- PCR(GI¥IFFI KR KRERFE 1) 5l
Y)W Primer Premier 5 31 b AT, LR R EYEE
BRARIG R, W4 DM RT-PCR YRR 100 {55,
DU R 5 7 B RE B , 33 A Bio—Rad CFX96 b E &
PCR {GHATY 1, B EAAST AR ZR RO L T M EE, R
P A% AR ME 95°C 2 min, A 95°C 10 s, B K (GREE AR
1)15 s, #Ed 68°C ,20 s, 3 40 PMEH , B HERBHEE 3K,
RENSEETHEARMEUAREE YRR E. THHESH
Bio-Rad CFX96 %3t E & PCR X BT pfaffl LR AR
FE BHAR AR ST

133 RERAIEIRE 451 E10.5 1 E16.5 Féf /M
JERG O ARH 128 0.03 g( K24 £10.5 IERALBE 20 4, 88 E16.5
WERGCHE 6 4>, FREE R TT Jy DIBE , 2 B Upstate 2] ChIP
EHEREHEAIA DB 1%5 B, AEEBHN
PI# DNA, #7540 F2 DNA F=4) B e b o 1B el Tk 8 LG
& 3 500~1 000 bp, 2+ ChIP &4 Ac-H3 HLEFHL p300
BUARHEAT Y SR S TN , RS RISk DNA, I RE
EIZAIURE Aol Assonn HLAEL, LA ZE ChIP =4 DNA 45
FEFIHREE , T -20°CIRTE,

134 ChIP-Real Time PCR(F |/ FFIFHR KIRENFK 2) %
B GATA4 .MEF2C Nkx2.5.Thx5 #l B —actin DNA 535 —
SMEBF 5 3HT 1 000 bp DNA FEIH KI5 3 F X, 3 247
gkit. 51339 Primer Premier 5 ¥4i%it, i LB RE
HFEEARATE R K& EE K PCR =YRHRE 10 %
J& , VA BB S 7 B BERR R, 4% Bio—Rad SYBR 1iQ Su-
permix R & R B0 AMR A, S IR , 2
Bio—Rad CFX96 7Y E & PCR {GHATY 1%, B BIA X il
£ R {H, I8 B, KR A4 TAE M 98°C 30 s, ZE1E9SC
10s, 1B K (GREWF 2) 10 s, FEMH 72°C, 15 5,45 MEF, B
ANBESEEE 3 K, R SEEA TS AR i 26 L BB P 0 e 5
o FrB%EH Bio-Rad CFX96 %L E 8 PCR X BT
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pfaffl 3R R A BRUE 2 5 R 45T
14 it

SIEEE IR « bdEE (1 + )R, B SPSS16.0 3t
FYGTH2E5HT , SR IR RE AT ¢ BB AT L8R, LA P<
0.05 INAZERFFITFE L,

2 & B

2.1 Real Time PCR #4¥ 5+ 1%

BRMES TN, B NSRS 20— ik
FEE I, 76 KR # 2R AL B SR W BIBOE , LB 1 =4y
R,

2.2 GATA4.MEF2C.Nkx2.5.ThxSmRNA £ iA#90 Hj3h & B AL
22.1 FHXTARMEMZ 7 DB S ALETTER PCR, YT
SR BN, TE 7 MR LTE B N o B0E 5 AR BIE 3
B (Cv) A REFHLEMENE, R2>0.99 (98%~100%),E4™=
97.9% , EM¥6=95 89, , E%2=87 8% ,E™=092.7% , £~ =02, 1%
(80%~110% ) , 754 plaffl AHXT & B 43 B vk I RIHR , K 1 Fr 8
Ct (AT 3% pfaffl 4047

222 LATFEREESAFENRIER OREAT AR H S
Fik E10.5 FE16.5 /NEAERE OIEYIZRIK GATA4, MEF2C,
Nkx2.5 # Thx5 mRNA, H:H7 GATA4 MEF2C A8%} B —actin B9
mRNA #XKFE,E10.5 B BT E16.5, T Nkx2.5. . Thx5 %}

B ~actin 9 mRNA F55KF,E105 HESF T E16.5, ZR I H
HYHFE L (n=5,P<0.05,& 1),

2.3 ChIP & GATA4 MEF2C . Nkx2.5.Thx5 & B & % - 4%
DNA 247

231 FHXMPRMEHIZ 7 DREBEESBIETER PCR. Y
WHERER, 167 MREREE P EXTHHE S5 H M A 1E
BE(C)H RIFHIZRPE RN, R2>0.99(98%~100% ) , EA™=
82.2% ,EM¥=85 1% ,E™=93 4% ,E™=90.6% , Ef*"=93 6%
(80%~110%) , Ki U FT78 Ct (H AT # pfaffl 57347,

232 GATA4 MEF2C Nkx2.5.Thx5 H: [ & 30 F KA E 9
ZELK L E10.5 FE16.5 /NRARA O RE, Ac-H3 Hifk
ChIP JTE=HER R E) GATA4 . MEF2C Nkx2.5 . Thx5 B3
BT, Hoh GATA4. Nkx2.5.Tbx5 B 5h FHIXT B —actin B8 3
F ChIP JLIE R ,E10.5 & F E16.5, i MEF2C J5 31 F %
B —actin {95 3hT ChIP JlyE & ,E105 £ F E16.5, 2R X4t
HE L (n=3,P>005,2),

2.33 HATs £ & p300 #1 GATA4, MEF2C Nkx2.5.Thx5 &t
HELE-EER  £10.5 #l E16.5 /MEARFS-CRE, 3T p300 Hidk
ChIP JL3EF=4) i #BHERG I 2] GATA4, MEF2C .Nkx2.5.Thx5
BB 3T, B GATA4 . Tbx5 Bl T4EX B —actin KB 5H T
ChIP L€ DNA & ,E10.5 & T E16.5, i MEF2C.Nkx2.5 /3
FFHEXF B -actin BB 30T ChIP itE &, E10.5 fl§F E16.5,
EFLLIHE X (n=3,P>0.05,F 3),

# 1 GATA4.MEF2C.Nkx2.5.Tbx5 #1 B —actin Z R Real Time RT-PCR 3| #1751

FHH L5 THEs Y B KRB
GATA4 5’ ~CCCTCCCGCACGATTTCT-3 5’ ~AGAGGCCCAACTCGCTCAA-3’ 60°C
MEF2C 5’ —GCGCAGGGAATGGATACGG-3’ 5’ “TGCCAGGTGGGATAAGAACG-3 60°C
Nkx2.5 5’ _CCGCCAACAGCAACTTCGTG-3’ 5’ -GAGGGTGGGTGTGAAATCTGAGG-3’ 63.7°C
Thx5 5’ -CCAAAGACAGGTCTTGCGATTCG-3" 5’ ~TTCTCCTCCCTGCCTTGGTGAT-3" 60C
B —actin 5’ -CACACCCGCCACCAGTTCG-3’ 5’ ~GTCCTTCTGAGCCATTCCCACC3 60°C
#& 2 GATA4.MEF2C.Nkx2.5.Tbx5 #1 B -actin & ChlP-Real Time PCR 5| #1531
HH st =1L TUEs 149 iR E
GATA4 5’ _CACTGACGCCGACTCCAAACTAA-3’ 5’ _CGACTGGGGTCCAATCAAAAGG-3’ 60C
MEF2C 5’ ~CACGCATCTCACCGCTTGACG-3" 5’ ~CACCAGTGCCTTTCTGCTTCTCC-3" 68°C
Nkx2.5 5’ _TCAGGCTAACGAGGAGCAATCT-3’ 5’ -CAGGAGCGACGGGCAGTT-3’ 60C
ThxS 5’ “TCTAAGCCGTTCTGGAGCCCGACA-3’ 5’ ~AGAGCCTCCCAGCGACTGCCCAC-3 68C
B —actin 5’ ~GATGCTGACCCTCATCCACT-3 5’ ~ATGAAGAGTTTTGGCGATGG-3’ 60°C
2.5 1.4
*% |
2.0+ ) 12
10 1
1.5+ ]
= ks BE10.5 038 wE105
1.0 - 06
BE16.5 uE165
0.5 4 04
02 7
0.0 i} ]
GATA4  MEF2C  Nkx2.5 Thx5 0.0
GATA4  MEF2C  Nkx2.5 Thx5

*:P<0.05, ": P<0.01
EH1 MROBEZEEEDOEERET mRNA FIRiX

B2 GATA4, MEF2C.Nkx2.5.Tbx5 2 3h
FRAZTAZBALKTET
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m E105
8 E16.5

KO S

5 R4k U 9 ( Congenital heart disease, CHD )2 1 T &
JURH LRI ML K 52 BRI 3 8 38 AR O B BRE , 2 4
TR 3-8 &, /DL A WO m BT, tg
NEFA A Ba TR R BR R — . B LRI
LI 4%0~50%o , FEFE T JLFUFERE P E K 109% 9, BFFR LN
PO B B R AE FL I 3 T 4R B B AR T R R A a8, Ay
EEREMRKE XL,

T R A, WO B AT ST A S B A B T
REF R L for /K L0 5T, BILO VB & B AT
A3 FHLE T, BB 0 R A R HE S T 0 A &
EREREEEENR . BT AEsh, i 515
£ ARBHIEE 390N BUER B R 84T 3K O T OB 9T, LR/
RS AFEH A LA B 90% 84 R H Fi& 6.0 M8 R4
WA, NED IR R— MR 2SR, w2t
BB RAE RS RE, BRI R ME Z 8.0
ko BRI RS — MO R R R TR MR, A0 FE NK2,
MEF2.GATA .Thx FEH , ZAH MK LIFARES ST
Wi R R B AR, H O LA R LOREE B R
A BTEE K AEFCHNEES, BRiRIT18 AR E B
FRTFHEEIGE IR T RS, (B0 X e 7
B b BT 53 B L B X B R R B R R R AT TE
AR LSk WA B A fRaft— 2 BB 5T

AR ERE DR E105(FZEEE R E16.5(10E
EEMNORESE 2R XA/ N O AT SR hE
ERETELE B LR R S SR GATA4 Nkx2.5 MEF2C .,
Thx5 HHEF X REEIMIADTL, FREH, X HEH K E
LR IR TEE 2R B, LR B NAR
BB, LA R R 3 B 58 GATA4 Nkx2.5 . MEF2C . Thx5
oS BIRARIFVER, T EHSEHE/ER, AT . GATA4
EAWMMIREZMS LIEEEFBIMHENERAERFZ
—, R R F IR PO AT R RN, IR A,
GATAMA HEZHORER S , EREN-LAR PRI, HE
AT ARBEEER . ZWORIEEET R OEEE Y
Tl ZERRAT BRI RE T TR,
HAph LR R EHRE T ZEER, AFiEm T OREE, %
SRR OIERR .. B AR EI CATA4 Rk R BAE

S CIEER R B T RE, ABFFTE SR GATA4
TE/NRBERA D EH AY mRNA ik, 45 R %9 GATA4 FikFE
EOMEE R, RABEW BN, 277 GATA4 AIE 5 E M)
B R0 R X REEY . MEF2C S0 M4 M 516 O LR
AOLEMER A OCENAEAEEREM. MER2C BEAC
B LD E ¥ K 0E  MEF2C BREE/NRETH RN LER O
EREAE, RRLIE A F R SEET03, #7~ MEF2C Al 8
B—TREMLCERRAREONEREAEF. MEF2 R
WL 5 GATA4 HAZ M B R B T E M #E,GA-
TA4 835 MEF2 B F £ GATA 85805 ,MEF2 & GATA ¥
PHEIE E T AT R B/R MEF2C 55 GATA4 BshAsE
AR — B, [BIHEEH MEF2C 5 GATA4 BIAHE UMRIFE
. AIE&ZEE Nkx2.5, Z2ah Ol R T &R in St iR,
ROMBRAAR ML, g RO EREEARFHT
TR, Thes ZIEJUEEIK FEOEATIRPEEE
TERB— 157 AF . BIREY, ThaS LR OCRREIR
PIFRA T RIEN, XMHEENRE T FHEEER
WA LA R Y TE R LR T4 6. ABFR /R Thx 5
' Nkx2.5 R 3X , B LR B EB(EI0S ) B ETEH
(E16.5), fAnHECHEREH RN BREXBIEM.

A A 2 BELIE ¥ 5 2 R A R RS AR OBk i
& ZE DNA PR X @R FRHE A B Z B K F-1
A, ki £ E 7 &Rik . AR P4 E10.5 f E16.5
JERGLME, L Ac~H3 34k ChIP JiFERY MEF2C, Nkx2.5 Il Tbx5
JAEFIX DNA B3 5H mRNA KRR BEELR
BARF, X B R 3h F R A B H 2 B bk FAs b i
5H mRNA KFHF BB, el m s N
NBIER O R E T F2 5 MEF2C \Nkx2.5 F1 ThxS H3h2A%
EAREFEHARHLBLENS 5RE, AR FAERYE
WA T DNA b, B3R e sl e e M sk 2L P i B 3%
E, AR e B A B AW LB E T, AR
ERR O IE R A B RIEE, p300 R—EKHTFHERZ
Bribag, 2R E N RIEERE . RO RY p300 7£.0
BER KK 47 IR O BE R & F B s ARk, 53X
FAEXHR A B MRS EERRERERY, A5
T LA p300 PLATLRE 52 3CHk DNA 5 &8 PCR &R BR,
p300 FL E MR 5 CGATA4 MEF2C Nkx2.5 #1 Thx5 35
AN TFHEAEM, 3 B, p300 FLRTIRE M GATA4 MEF2C 1
Thx5 ZFH BT X #) DNA B1E/MRAER-OHE E105 F1E165
A FEE Ac-H3 Hiik ChIP JLiERYX 65 H S 21 F DNA
EL#EPHEF, 3R p300 AT 8BS Z B LR R B F X
HWAHEATREXEERNRE . BRI ECERT
AR p300 FIROLAEE FRREREFISRENIHZ
—EEit ZEE X R R RS TFROAER kAR OER
B AR EZER T BT REA, AT IECENIER R
H o SATH p300 22U X —1ERIMR? BARA R FHR
SR T7E 4 A S5 R 2 p300 MM RIEERA? XE—14
R ZRALS AT, B R AR R BRI 8 ),

DT R BRI R LA, B RGN RREY,
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=4 U0 25 0 T S i T 2y 2 0 T A AT A0 LIS i o fiE K 52 1Y
2530

kK OBR,X K, EXTH,A OH
(EREM RS THRSEHATEARE M EERAMEE, HK 400016)

(# )8 ey BF50R L 213 24 (Adhesion molecule, APS)2 FURIRI A 25 7 2o R M/ B M BB E/EM . 7 3k 4
JE1fl WBC .RBC .PLT & BMNC 50 R M AR KT APS 3§ HU5 #5115/ Sca-1'BMNC #5432 CD44 Fil CD49d ik .BMNC
S LR 0 R ) MTT 253058 APS SRS BUG /D R B B0 M B R RS, 4R . 5IE W4 e, & NS HAME 1M WBC,
RBC .PLT J BMNC 31308 8870, Sca-1"BMNC CD44 .CD49d ik BS540 8 58 1% Y OH B F F% , BMNC G/G, BAZI M b ) B 3
Wi, £ APS FAbHRLH GE7E T BRI SMA & F A0 BMNC U H KR (R {E Sca-1"BMNC FH CD44 F1 CD49d YA T
R OB /) B I D B3R (R Bsf B) 65 L IR 56 R B APS YRYTARIR R R . & APS TALEIAE B BEA0MUSTE 1% P . BMNC Gy/G, B4
g B TR ] 1 RIS APS IBTT AL E R RG22 5 L (P>0.05), %3 APS WSS/ NS Mo se B E B E/ER, 3
EIREE APS AL FH AT APS I6T74.,

(R8I ] T8 KM 4> T 5 Sca—1;CD44;,CD49d
[hEEBSEESHEE ]RI46

[ Sz ak#RI0EG JA [ k= i) 12009-11-23

Compared study of hematopoietic recovery of angelica polysaccharides

dosaged pre—irradiation and post irradiation on radiation injured mice
ZHANG Yan,et al
(Laboratory of Stem Cell and Tissue Engineering, Department of Histology and Embryology , College of Basic
Medicine , Chongqing Medical University)

[ Abstract JObjective: To investigate the effects of Angelica polysaccharides on hematopoietic type of acute radiation sickness in mice.

EENR R B(1982- ), %, F+,

HRAF6 ¢ hTaptihFspihhEsd
HEREE: % £, %, #48, E-mail: wuhong6368@126.com.
BE&WA: AT g AHF A2 %A 8 (45 :2007BB5284 ),

Methods: Techniques of peripheral blood cells and BMNC count
were made;flow cytometry detected the expression of CD49d,
CD44 on Sca-1"BMNC and the cell cycle on BMNC, the
proliferation of BMNC were evaluated by MTT assay. Results: As

ERE-DRAN SESHER BITUEARTE R F
KB B a9 F AR A i Rk i IR PR LR, 4 BE AR
A LR AR OO O S . AE A BB IR T RE
A B HME A Z SN — 28 M B, Sl R ORER B
FRIEAFEIPE . p300 760 HER T B H B B2 AE A6
B RTREARCA Se R A0 I I R T BT B DG B, X 20
HREA S O R B0 A2 A LB B DL T B4 T U PR 9T 42
BLIEA ) B RN BRI AR I

2 £ X W
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