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., WA, SAHA R QL WBEG 0 FHRE 62 W2 0% SAHA Sl /R FI i X CDA7 (9 B, DL -85 R Ui W] SAHA @ i 1 5
CD47 JRshF X BN &5 & 4B A 0 LBk P, REEF MR RSB, LT CD47 1Y mRNA F18E A 5K, 1 06l

BRD4 #] DA% SAHA X} CD47 #9 F#EAE

KGR AEA LSBT MEIR; XA CDAT; BET M5

RESES: R392.11 XERREE: A

HEH L LB 41 7] Chistone deacetylase
inhibitor, HDACD 1 Jhy 2 W 5 1% ] 455 2 19 Bt i 98
250, JSRACKEW AR TSP E Az —, T
S YA T 90 0 SR 98 U 9T 0 T Rk [ N Ab A T
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HF JQL, My A 3EE Selleck A s B CDA7-51 3
% % [ (allophycocyanin, APC) #i f& B H i =, [7]
YRR, W H 3E E eBioscience 24 A3 DAPI,
) B 3£ B Thermo Scientific 4y #); H3K4ac,
H3K9ac 1 H3K27ac ik, W H 3£ E Active Mo-
tif /v7); RPMI 1640 355 . IMDM ¥ 5=k . FCS.
HHER SR, WA ELE Gibeo 2
Al HEPES Zihi, W A3 E Hyclone A7 (-
BAE LB, A %EF AMRESCO 24 \); TRIzol,
) H 3£ E Ambion A #l; % 53 1 Real-time PCR
KH &, WA HAR TaKaRa A Al; £ 8 HEE
W, W H 3 E Sigma-Aldrich 24 & ; Protein A/G
WiEk, W AR Santa Cruz A,

1.1.2 3514 HTP9OtER PCR 51 ¥ 51 0L
# 1, HIT CD47 CHIP qPCR I (51 ¥ S ¥ %
Wk 2,

x1 WHkEEPCR3Y

A I H (5—>3)
mCDL7 F. AAATGGATAAGCGCGATGCC
R: GGCTGATCCTTGGTCAGTGT
hCDAT F. TCCGGTGGTATGGATGAGAAA
R: ACCAAGGCCAGTAGCATTCTT
mActin F. TCCGGCACTACCGAGTTATC
R: GATCCGGTGTAGCAGATCGC
hActin F. GTTGAGAACCGTGTACCATGT
R: TTCCCACAATTTGGCAAGAGC
18S F: GTAACCCGTTGAACCCCATT
R: CCATCCAATCGGTAGTAGCG

% 2 CD47 CHIP gPCR # il 5] #

5 ¥ i B (TSS=0) 2| ¥ 55 (5—>3)

—1678~—1345 F: CGCTCAGAGAATAGCACTCAA
R: TCTCTCTCTCTCTCTCTCTCTCT
~1149~—850 F: TAGCCAGTGTAGCAGCAATC
R: GGAGGGAGTGGTTATTTCCTTAG
—649~—350  F: TCCAGAAGTGGACCTCCTTAT
R

: CCCTTTCTCCTTCGTGGTTT

1.2 XWHE

1.2.1 @mpaid /NR BIRERAIIR A20 B 5%
T RPMI 1640 58 & 15 32 W (% 10% FCS.100 pg/
mL HF 5 % .100 pg/mL B EM FHELE) : A
U5 Bk E R 40 i &2 OCI-LY1 #1 OCI-LY7 #5331

IMDM g2 155 (& 10% FCS,100 pg/ml 7% %
F M 100 pg/mL # % #); SUDHLA4. Raji,
DOHH2 1 U2392 %40 iy & 15 3% T RPMI 1640 5¢
S IR (F 10% FCS,100 pg/mL % % % . 100
pg/mL 5% E .2 mmol/L A& A 10 mmol/L
HEPES), DI 40 #83E 3% T 5% CO..37 CHaif
MBS SR AR D

1.2.2 AX@miR B(Q~2)X10° 44 #E A
JH PBS W% J5 & T 200 pL FACS % W (7))
Hr, 21 ¢ 500 A BT/ R CDA7 i X bt M B H A
7 B ) 250 %6 BB i i (TgG-APC), 4 ‘CELIEFE 45
min, PBS ¥E#% 2 5. ®&T 200 uL DAPI #i B
W (11000 F#BET FACSIER ). FIJH Fortessa
X-20 # CDA7 ik .

1.2.3 RT-PCR f§ TRIzol i 7 4% B 44 ff 54
RNA. 500 ng RNA F] H # S5l 7 & I 5% % &
i cDNA, FMJE Real-time PCR 5] & 6 W 42
X CDA7 mRNA #4798 68 f ki, H AR X 3%
IR 2 M FROR,

1.2.4 F&EmeBEENREZF PCR MFEA
L INZRPREEER. M 0.125 mol/L HEML
AE SN o 4 T A ) 240 R B 75 % R & 300 ~ 500
bp K/NA B, A 30 uL Protein A/G B 2k 5 4N i 2
AL 2 h RERIEFESIESS GG, A
2~5 pg H3K4ac,H3K9ac,H3K27ac FflIX} 8 IgG i
WML S PEILisE H i E H-DNA Z 659 . HH
30 uL Protein A/G fE¥k & 4 E H-DNA E459).
27053 VR U JE DR 0 Rk I A i 3R T vE Y 2R -
DNA &Y T 65 CRIBM PR gk, i
B DNA 241k J5 ] Real-time PCR E &2 #:1 ,
M4 Input TH8H LRI,

1.2.5 %itza®m B ots o, dE i
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HDACI 254, T 2006 4t T 5 2036797 Kk
T 4k g . ARBF5EH SAHA Xt A20 4i fifg i
AT ASTR) e 2 AN [ f (] A Ab 3, 2 3 CDAT 28 &
KACE R B S SAHA B {57 & A ik #es ) A
. Hrf 1 pmol/L SAHA 4bFf 48 h i} CDA7 1 I
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1 HDACI Xt B 4R # B g th CD47 B AR IE/K TR
A AR I A20 AR T CDA7 BRI £E . B 1X 105 4~ A20 404l T 6 FLA . AL 433 A 0.1 pmol/L. 0.5 pmol/
L A1 pmol/L SAHA L) K — H LI (dimethyl sulfoxide, DMSO) 5 F= 418 48 h; B. A 1 pmol/L SAHA I IR 0012,
24 F1 48 h; C. 43 BIMA 10 nmol/L TSA F1 5 nmol/L LBH589 3555 48 h, X CD47 Z& [ (WA % MFI #4548+, * P << 0. 05,7 P <

0.01
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fift 2 000 bp JpH it 3 Bl ¥, Xaifbiy DNA &
Mr ik 47 % Ot 7€ & PCR 43 #r. H3K4, H3K9 #i
H3K27 ¥£ CD47 TSS LiF—1 678~ —850 bp ) Z
WA K P8 E . £ SAHAEFH T . 2Bk
HARFEEE I8 (8 3A~3C), X ¥l SAHA i#
IF B R H3K4  H3K9 F1 H3K27 7 CD47 J53h
T IXE WAL K. R T CD47 1RIA,
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H3K9ac CHIP
= “ o DMSO = . OMSD
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g W SAHA g =+ [ SAHA
£24 2 £
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= 1 z i

0
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e ¢ & o &
Q¥ \«"9 2 & k&"‘g 2
C H3K27ac CHIP
10 20 DMSO
?: 8 I SAHA
5" 3
YT
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0
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B 3 CD47 7% SAHA EF T F1E R
T Y 0 B G 2T T SL IR AP AE Bt PCR KN CD47 5 8 F X
BAHE A LB K. 5X108 A~ A20 44 T 25 mL 3R,
A3 BIMA DMSO 1 1 pmol/L SAHA #5389 h. [# 2 & 1L J5 A
A. H3Kd4ac,B. H3K9ac FIl C. H3K27ac Hi A & i 45 H 1 F 19
DNA Bl CD47 FiEH ., * P << 0.05,”P < 0.01

2.4 BRD4 415 SAHA 3t CD47 W EiRER 4&E
HB O£ S B = sh T . 8w &3
A~ OB O Bt . Writer, Reader #1 Eraser, H #
Reader s& Uil £ Bk A A7 55253 2 3l B I 1Y 5C 5 PR
fi# ., E#d BET ZWM . BRD4 fE4 BET %
JoE B B Y 3 RS TE R SR Y e
DS, 38 O AR S i SR AT K P F &2 5 ) (transcription
TEFb) 2 1 5 1 80 7 3h 7 X
3o LA 2 5 PR PR A SR LA SOk E

BRD4 fEFL IR A R h 25 7 CDAT By Rk
£, A BRD4 50 JQ1 J5 . M 40 e b CD47
% S T, CDAT 2R I 35 K BB AR
117 BRDA 31 4] 5] 1o /2 24 57 FF A IR 328 56 B B 7Y i
AR FIIREIRIT A Z —. A JQL A
SAHA It [A] 4b 3 A20 40 ffL, DL 5 iFE SAHA Xf
CD47 B 3¢ I8 45 4F T 75 [7] i 52 3] BRD4 f 52

elongation factor,

Wi, JQI BAph kb B A20 40 it i, X4 il th CD47
M FB AR, (B JQL 1 SAHA 4 {# Fi#f,
i SAHA /Y CD47 By 32885 JQL i 2 4

(E 1,
41 ns
‘ SAHA+JQ1#1 pmollL *
3 -

ASAHA 1 prhollL

2 = 2
ﬁ Jattpmell =
= 2 116
ﬁ DMSO
o.._
-4 [e)] =
CD47 3 % g
E -2
o w

SAHA+JQ1

4 BRD4 5 SAHA #E1E At A20 R h CD47 B EHRIEKFH
A

TE AN AR A I A20 400 CDA7 ik . BU 1< 10% 4~ A20 41

Msd T 6 FLARH . 451 A DMSO.SAHA.JQ1 Pl &% SAHA+]Q1

KigR 24 h Hoh A 34l b JQ1 5 SAHA 4257 2 him A . xF CD47

WA MFL#EA7 431 P << 0. 01.ns: 22 R R I L

3 it

B H A 3 T R WL 35 AR 1A YT SR — . HDAG
237 | A e 967 24 L 5 DR 2 S ek A L R IH T 7E Z2 4K
KPR T HER A — E RCR . HDACGH 7] i i
S Vi o ol N L o G A | L e O
BE, WA GO T, B MR G
7 BYWF TR . HOOE i R A0 T RS IR 2R VR Y
A FH AP o A AR VR B e s, A
B F IR R f# A i HDACE A Romidepsin,
PXD101.LLBH589 fI SAHA %, FZEH TI8IT K
Jk T 20 bk E R AN T 4 bk R N £ R M
T A TR AR AR /N 40 s 98 L 2 PR B & 1 il A0
O 590 55 Z2 Fh I RIR T TR A BIESE © 2 e I R 1T B Bk
& WK% B BEV . R HDACH 76 B 41 i i 2
A BIRIT PAFE—E R BRG], C A7 HIE s A [ i
X HDACH BT 25 AL A S AH [R5 4498 4] 4
FLAR G, HDACH {2 3 1 B BRD4 4 3 (1 H 1l
IEE N T2 AR Rk, BE T JAKL-STAT3 {5
S, MmFRE T HDACI 7 Mg 40 g v i 4E
FA . BR T bR A B i 5 . HDACE X fif 98 4
925 1 ] 45 A 2 T B B O 1

VER—A 3 % 0 G R i A i Y, CDAT 7
P R G AR AR BB Z B O, BT
Sy Jiev 98 200 42 A2 g 0k 3R 1) N R A S DA Rk
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B I A i B A5 WA . CDAT7 W BHL W 5 DC 75 I
i 8 20 i - S AR SE P IR, T CD8 T T kB 41
it 2 42 ok AR VR BT ASBIRSE LA B 41 bk B
FBEFEXT G, FEARSI G H 54T HDACH 4638, &3
Y et CDA7 FH Rk K F 8 FiE, H CD47
) mRNA Joig 276 /N Rk 2 Bk g 40 i & h &
SAHA #5842 T . % i F] HDACH £ % o
R A xR OB R AR, DR R T X
A20 4 Mo i# 47 SAHA kb P f5, H3K4, H3K9 HI
H3K27 7 CD17 J& h F X 0 L WAL K, &8
Yo BT i m . X 30w SAHA i of #0 f H3K4,
H3K9 Fl H3K27 £ CD47 J& 8 F K 38 1 2 2, W ik
K¥G g CD47 5 8 X S mEAE A, DA A2
T CD47 By%%sk . 1M BRDA VRN 5 s i 15 () 2 5
5%, MHEA OB E CBHME sh B R A
WL, £ LW RGEME S, W2 L
R o A N NS W 1RSSR e L O S (175
&, MYC MiFZ A B H 58 RiAHE
BRD4 {4+ S, X BAF5EH 1 pmol/L Q1 4
HOA20 4L wf, CD47 By K3k IF & A 52 20 W 5%
M, {HZF SAHA BCS /R, i SAHA FiHm
CDA7 RIkIKFHE I 5% 1,

iii HDACi 1 BETi ) BX A fff F 7 22 F i 8 1
WFFE T WoR TR R IR T AR . B AR /N
Mt b SRR A HDAC #1 BET & H#g
PE A AH G S e A L i P R T g 3SR CTL 3
RE. WA IMHIYE Treg WG PEETY . 78 B 40 ik 12
i SAHA fEFI R CD47 (%) I J84R 7] fE & SAHA 7
B 20 Mtk I G 7 i AR 2 BR Y S R 22— B X i
S B ) CDA7 M X B4 S0 Jr ik 2
CDA7 HLiRFHIAYY . (A2 PRBIT IR, SR
CDAT () 2140 i A 5 23 1 0 2 P 0 300 . AR
A R BRON TR IR FRarFES . B2 CDAT Hiiikia
JY S BT IE W AL A%, EHRR oy EE
i —A-al i, SAHA F1JQL W5 H vT L sk SA-
HA 78 B 20 Ik I 697 th Xk CD47 /Y1 5 3R 38 .
g B ARk xS SAHA 8 YT i i 25 1R S AR T H
R figf DR ik o T 3T o 24 0 A R A I R T e b i B
W PiMIE Y. A SAHA F1JQ1 4 B 41
U TR IR YT SR AL T
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Studies on the molecular mechanisms of HDACi mediated CD47 upregula-
tion in B cell lymphoma

DENG Si-yu, PENG Cheng, HUANG Chuan-xin (Shanghai Institute of Immunology, Shanghai Jiao
Tong University School of Medicine, Shanghai 200025, China)

Abstract; This study focused on the mechanism of CD47 expression mediated by histone deacetylase inhibitor (HDACi) in B-
cell lymphoma. After treatment with HDACi (SAHA) of different doses for different time courses, cell surface expression of
CD47 in mouse B lymphoma cell line A20 was detected by FACS. Then TRIzol was used to extract RNA from SAHA-treated
mouse and human B lymphoma cell lines for determination of CD47 mRNA levels. In order to explore the underlying molecular
mechanisms, we used chromatin immunoprecipitation assay to detect the binding of H3K4ac, H3K9ac and H3K27ac at the pro-
moter region of CD47. Finally, CD47 levels were measured by FACS after combined treatment with SAHA and BRD4 inhibitor
JQ1. The results showed that the levels of CD47 protein and mRNA were positively correlated with the dose of SAHA and time
of treatment. Moreover, the acetylation levels of H3K4, H3K9 and H3K27 at the promoter region of CD47 were significantly
increased by SAHA treatment. The combined use of SAHA and JQI significantly reversed the up-regulated CD47 by SAHA.
Taken together, SAHA up-regulates CD47 expression through enhancement of its transcription, while inhibition of BRD4 can
reverse SAHA-mediated CD47 up-regulation.

Key words: histone deacetylase inhibitor; transcriptional regulation; CD47; BET inhibitor





