<56+ B MG 25 20164F 1 HE 37555 1] Chin J Hematol, January 2016, Vol. 37, No. 1

ShRNA {JUEk LSD1 £ A X Jurkat 412
S FE A S AL 52

-k AR AREmIL

[HE] BB HiTRNAMEFTUER LSD1 H R 5 xF 2k T bkt 40 B (A 1009s 20 bk Jurkat 41 it 3%
B JAT B0 M B LR BERVE MR . 3% ¥ LSDI1 %% J2 RNA (ShRNA ) FLAZ FR HAR NG R iR
Y A Jurkat 41, 2R H RQ-PCR & Western blot 75 7% M58 LSD1 mRNA J 8 FH #i5 ; SRFH MTT i 02401
i 8 B 5 0, SR FH 3 X 2 6 ASCAG: 000 200 B 94 7175 1, Weestern blot J7 325 46 I 4 1 A1 G 2 1 Bel-2 . Bax
procaspase-3 [ #i% I 2 % | H3K4me \H3K4me2 . H3K4me3  Act-H3 7K°F-, Z58  LSDI1 shRNA §4 2t
Jurkat 05 , LSD1 mRNA & #3152 Fi# (P<0.05) ; LSD1 shRNA 41 48 h £ U378 SR T-44 YL BAPE
J5 % (Neg-shRNA ) 41 F1 %5 BR 2H (P<0.05) , LSD1 shRNA £ 40 Jifl 4 7= % [ (41.34+3.58)% ] & T Neg-
ShRNA 40 [ (3.45+1.54)% R HEZH [ (1.76+0.52)% ] (P<0.05) ; & T #il 5 11 Bel-2 8 T- %000 2K 1
procaspase-3 [ 15 N I, Bax %31k I, H3K4me . H3K4me2 . Act-H3 #2345 i, M H3K4me3 /K -4 UL
WAL, 58 UUBRLSDI LD AT 3] Jurkat 40 AEIE A , BATE 8 T-AHSC 2R (175 S AN T, AL T RE
SR 2H AR 1 H3K4 AL KA
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[Abstract] Objective To investigate the effect of silencing LSD1 gene by RNA interference on
the proliferation, apoptosis on human lymphocytic leukemia Jurkat cell line and its mechanism. Methods
The hairpin- like oligonucleotide sequences targeting LSD1 gene was transfected into Jurkat cells by
lipofectamine™ 2000. The LSD1 mRNA and protein were detected by RQ-PCR and Western blot. Cell
growth was determined by MTT. Cell apoptosis was analyzed by flow cytometry. The expression of Bcl-2,
Bax, procaspase- 3, and histone H3K4me, H3K4me2, H3K4me3, Act- H3, H3K9me were detected by
Western blot. Results LSD1 mRNA was markedly suppressed by the shRNA targeting LSD1. LSD1
shRNA suppressed the proliferation and induced cells apoptosis of Jurkat cells. The cell apoptotic rate was
(41.34+3.58)%, (3.45+1.54)%, (1.76£0.52)% in LSD1 shRNA, Neg-shRNA and Blank respectively, the
difference among them was statistically significant (P<0.05). LSD1 shRNA down- regulated the
expressions of Bcl-2 and procaspase- 3, and up- regulated the expression of Bax. The methylation of
H3K4mel, me2 and acetylation of Act- H3 improved without change of the methylation of H3K4me3.
Conclusions Deplete of LSD1 gene maybe through modifying the methylation of histone H3K4 to
promote the cell apoptosis and inhibit cell growth in Jurkat cell line.
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A FAD HRASHE NG SR , RESS AR 574 25 Bk H3K4 A
H3KO A 5 T REAR R = R AR B A fEGE = Y S qk
Tohigh A, ARSI, LSD1 JE N i Ak id
FR S5 R 4 5 2 ol M R B 2 L R v I A
KW, FRATEABESE T #4 & J& RNA (ShRNA)
A UTER LSD1 HEPR X} Jurkat 20 it AU 58 T A5
) S HL AT R FIBL

HRS A

L. MR : 20 T 9k B 40 AR 11 15 Jurkeat 200 Jf A
W [ E R B 20 AR, RPMI 1640 3577 2014
H 3% Gibico 24 A, G 4 LIS W F WL RAT A= 0%t
FBAR A BN ), LSD1 shRNA JFikr K %% e A i,
5 EE %L Bel-2 ,Bax . procaspase-3 . LSD1 , B-actin
P —¥0 CEPC R P P % B . Western
blot fb.2% &'t TAEW 411 F 5% E Santa Cruz A A,
PCR 51 %) \RNA 2GR 50 & 3411 F 55 [ Invitrogen
N GG RH(SYBR Green) RQ-PCRIRHI &1 [
2 [&] Promega /3 F] . Annexin V /PI X4 17357 &
¥ [ 3% E BD 2\ F] , H3K4me . H3K4me2 .H3K4me3 .,
Act-H3 it A—Pill F 32 [E Upsate 24 Al

2. A REFF - Jurkat 40 B RR 7 10% iR 4 135
() RPMI 1640 535 B 37 °C . 5%CO, 1 FIIE & 1Y
FRpa D, bR R AR A HE 77, SC e i OW B K
HAAH

3.0 FG Y U R IR AL (U AR ) | Neg-
shRNA 41 (5% YL B Fikz ) \LSD1 shRNA 4 (% 4t
LSDI1 f# shRNA Jithz ) o HO B4 R Y Jurkat 4
WL, BRI AE 6 LG IR L, AL 2x10°4 4, 43 il i
B A ; BHfL shRNA 10 pl+shRNA JFobAE et
90 ul; % & B: 4 L shRNA Jifi ki 5% YL 8 7] 5 ul+
ShRNA Ji A7 % Ju 3% 37 36 95 ul, IR G VT A FIIR
B, Z i E 30 min JE B AW, A6 A AR
T e Z IR P A Y 2 A W AR
2ml, BT 37 °C.5%CO, I I 5 7248 vh i 5%
48 h, WAEZR L, FH T LSD1 mRNA K 7E (615 7K
Rl

4. RQ-PCR 41l LSD1 3£ Al mRNA ik : #34J5
Gene Bank ' 1) LSD1 % [A /% 1| , F| | Primer
Premier 5.0 & 3T 5| %) : LSD1 J& A I iiF 51 ¥ 5'-
GGCAGCAGCTCGACAGTTACAA-3', FiiE514) 5'-
TACCACCATGGCTCCAAGATCA - 3, GAPDH |-
7519 5-GCACCGTCAAGGCTGAGAAC-3', it

514 5'-TGGTGAAGACGCCAGTGGA-3',

HAE TRIzol U2 BUE RNA, /GG R VL
i RNA A B Fali B, 30657 5% 25 cDNA, PCR 4%
.94 CHIASPE 5 min; 94 CAE 1 45 ;58 CiE K 30
$372 CHEAH 30 s5 474 40 DG IR 5 5L 55 [R] Bf 1 25
XTHR . L PCR N R 3~15 MBI L1E S 4E N
WHAKRAG T WL BT T, K7L S
R 22 WG IR BRI R CefE . DL 27V RoR
LSD1 mRNA fHX}FikEE . A3 MEASL, LRE
53R BRI EL

5. LSDI1 shRNA X Jurkat £ Jifd 54 5l B4 52 Wil + B
SPHUE I A EFD T 6 FLAR (BEFL 2% 10° 4~ 410E)
ZARFRR 200 plo SE5G 43 R %t HRZH Neg-shRNA 4
LSD1 shRNA 41, [a] i 1% 7. 25 AL (UMEE 3290 -
LIS 37 °C . 5%CO, MR T 4ksihs 3%, 48
h G ORI , SEER 25 SRRT 4 hBUH , BEFLITMTT (5
mg/ml)20 pl, k225555 4 h, 1 000xg &5.0> 10 min, 7
¥, LI DMSO 150 pl, #564E % 10 min, 843
Sl S, 7R AR DU A2 492 nm #1630 nm &b
WG (A, SR SE g a5 L, 4% LA N A= TR 4
WEER , B3N AL, L ER 3K,

AR (%) = AZEAAZEL 000,

6. LSD1 shRNA X Jurkat £ Jitd I8 T A8 52 Wil ; 4%
I 3E[E BD 23 ) Annexin V /PT XU a7 & U B 43 4k
PHAC ZH A0 S, 3 SRS D0 240 L 9 T 15
SEEE 3 W,

7. Western blot J5 7251 LSD1 shRNA X Jurkat
S L R T AR DG B 1 S 4 B 1 Y A RS B0l
AN, v PBS PEVR 2 UK, W T PR . 2 1x10°
AN 100 pl ZA B+ 1wl B 5700 A9 He vk
Z4 5 40 9 30 min, 4 °C 10 000xg &5 .[>» 10 min, % B
thElg )2 . BCALHATE A E R, LA120 g/L Y
SDS-PAGE HLUK 73 25 , LR TE TG I, &0 T FE R &
11 h, A TBS Fi B —4t, 4 “Cil 7K, TBS PE
WIS 43 S AT TBS #4125 000 i B 4 8RR 3
ALY R PRIC R LB TP, FIR T RRIRIEA 1 h,
TBS PRI VERSE IS fb 2 & Gk i, XS ERIIE F g
6 S, W H ALphaDigiDoc K& #4434 7
AT, 45 4L B B R AR X 20k iR D)L H: 5 B-actin
(NI KEER HEFRR . SERER 3 1K,

8. Gt hb 38 . SR SPSS17.0 1A/ S 6 45
Wi o BT 7 25 A  IE SRR, TR T
RIS B DL x5 RoR |, £ LR IBKF- DL IR R T
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1. LSD1 shRNA % Jurkat 4f i LSD1 mRNA I
LSDI1 % H AR50 : LSD1 shRNA 403 Jurkat 4
4Bl 48 h 5, RQ-PCR & K il XJ B& 4H | Neg-
ShRNA £ . LSD1 shRNA 21 LSD1 mRNA X} ik
A9 1.01£0.02 .0.97+0.03 .0.17+0.02 (P<0.05) ;
Western blot J5 5 44 Il LSD1 2 [ % i&k & 70 % 4
0.642 + 0.114. 0.624 + 0.104. 0.138 + 0.023, LSDI
shRNA 2 5 X B4 I 22 5 A g it 8 L (P<
0.05).

2. LSD1 shRNA % Jurkat £ Jit 38 2 (49 5% Wil « 3%
7% 48 h Ji % B 2H  Neg-shRNA 2H .LSD1 shRNA £
() 20 HE 384 B 3R 3 53l R (98.24+1.37)% , (94.61 +
2.28)%.(52.13+3.56) %, X} 1R 2H 15 Neg-shRNA 41 L
BES LG ¥ L (P>0.05), 1 LSD1 shRNA £
L%} IR \Neg-shRNA 4 b 5522 S A G it X
(P{1#4<0.05) , #2785 LSD1 shRNA AJ 411 Jurkat 44
W58

3. LSD1 shRNA X} Jurkat 48 Jifg i T F9 5 0 « 40
B 1T, Y48 h )5, X HE4H  Neg-shRNA 4 |
LSD1 shRNA 4 F I 12373 511 4 (1.76+0.52)%
(3.45+1.54)% (41.34+3.58)%(P<0.01) .

4. LSD1 shRNA %} Jurkat 2 Jfd 8 7= 75 11 Bax 1)
il 98 T~ 85 F Bel-2 , J#] T- 2L £ [+ procaspase-3 ik
[ 5% M : Western blot £ Il & B LSD1 shRNA 4b 3

Jurkat 4fi ] 48 h 5 Bax ik [ Bel-2 335 T |
procaspase-3 i HUFE ff (& 2) . AlphaDigiDoc 14
G3 AT A 43 BT 45 SR 7R L LSD1 shRNA 4 Bel-2,
procaspase-3 [ FR IR B FEZH 4 T 8 (P< 0.05) , Bax
BN} HR A 1+ (P<0.05) Neg-shRNA 5 %f HA 41 [1 4%
ZFIGE X (P>0.05) (£ 1),
1 2 3 Mr(x10")

BCl-2 e—  c—— _— 23

Bax — — — |

Procaspase-3 WEG_—GE_S, S—— i 35

B-aCtin o cm— o——— 13

1: X} HR4;2: Neg-shRNA 41 ;3:LSD1 shRNA 41

2 LSDI shRNA Zb3H Jurkat 21} 48 h J5 I8 T-HISGHE 1A ZE 1L

5. LSD1 shRNA X £ 1 1 H3K4 F ZE AL /K-y
SN T4 LSD1 ZE N IA 5 , LSD1 8 H R IK TR,
LSDI figfi#{k H3K 4mel \H3K4me?2 (51 52 2 2= P 3
fL.HE 71 % , Western blot £ il 2 2 1 H3K4mel .
H3K4me2 7KF L (P< 0.05) ; 1fif LSD1 J& 25k = H
HEAL Y BE ), 041 4R 1 H3K4me3 /K 7 R 48 (P>
0.05) ; i — 2B W98 A A 8 FH Act-H3 /K F-3R35 I
JH(P<0.05) (&3, %2),

it

it

AR 7 i A B A R4 A A R i SR s
H3K4 \H3K36 Il H3K79 A4 FF Ak 5 15 3 PR 5% 5
A AE 56, T H3K9 . H3K27 1 HAK20 14 F 34k i

pagiceich Neg-shRNAZ LSD1 shRNAZH
A % 1 2| § 1 2| § 1 2|

PI

1000 o

FITC

Bl 1 LSDI shRNA % Jurkat 40 T 15

%=1 LSDI1 shRNA #b3H Jurkat 201 48 h )5 8T 25 A X 25 2 19728 1k (s )

ZH 5 Bcl-2 Bax procaspase-3
Xf HEZH 0.415+0.107 0.348+0.072 1.143+0.125
Neg-shRNA 0.404+0.101 0.3590.081 1.158+0.117
LSDI1 shRNA 0.0920.017° 1.193+0.132° 0.157+0.046*

T IR . IS FiiA ; Neg ShRNA 2H 6B E Bk ;s LSD1 shRNA 2H . 554 LSD1 fi shRNA Tk ; 5% R4 L4, °P < 0.05, SZBEE 31K
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1 B 3 Mr (x103)
H3K4mel — g— ]
H3K4me2 . 17
H3K4me3 17
Ac-H3 s . 17

Practin cmm— ——

1:XF AR 52 : Neg-shRNA 4153 :LSD1 shRNA 4]
3 LSDI shRNA Z-3 Jurkat i if1 48 h 5 2H 8 1 W 5640 & 2 ik
Tk

RIS R SRR A R AR DG . miTA gl
St AR F Y, B EILSDI 19 & B, AN F4H &
11 B SR B M — A sl A TR T B B, 4 B
FH L HG B Tl RN 2 FY AR A A AR R sh 0, ]
PR 2R 0 R SRIR A DT I 2l 2R 1 R A
TIRe S 1 AH BAE R S8 1T 084 55 DR e SR i s
AR 2E e A

LSDI & A — > N ¥ SWIRM 45 4 & | — 4>
Tower Z5 P31l — A~ C Ui il A AL Bl 25 #9 5 (AOL ) .
SWIRM Z5 sk = 267 3% LSD1 5 YL o sl &, & 3k
SEAR X X W Tower 530530 6 2R IR IEERS — B H IR
(FAD) 258 454038 5 W 45 5 45 3, /& LSD1 1
PEIX IR, Tower £5F43% 5 CoREST % 2 1~ SANT %5
Fa 3 b B — B K A R R e A BAE L f LSD1
FICoREST IR L B W2 &1 , kM A% /MA L H
FAb, Tower S5 B Rk 525 25 R B LSD1 #22K 1%
P, LSDI Ref#AL S H I (me) 3 — F 3 (me2) 1)
R 25 R TR SR A 2H 2 1 HB3K S 7 05,
R, FE S MR Z RS A )5 , LSD1 fgfii F 3t
LY H3K9 2= FE3E4L™ | LSD1 7£ FAD /5 2 H &
At i v R A B A S 2R N i 1) FIOGT
T, Kt LSD1 AR 2Bk = F LAl i FH L i
AR B AR 7R , RNA S 0] T #K LSD1 3K, LSD1
() mRNA K & 11 Rk KT, RaT 4 EA
H3K4 FUHEE | H B KOF B, — IRk PR O
A S AR, DA I 56 40E T LSD1 X = H1 B4k /K SF T
AU

LSD1 HEI £ 2 B I RIALSU i kI A B

K R AR 2R A EEER, W H RNA THEAR
FAIC LSD1 B (1 IR B/ 3 LSD1 41 il 551 34
5 LSD 1 J [R] Ay 176 P4 R 410 il Jieb g 240 B 1o A RN
. BT LSD1 KK 5 i 2z (8] i v 7R3 R AN
5 Z 0 Mg rh H3K4 1 H A0 K7 R B R H3K9 7K
SE TR BRI LSDI ERT A R 41 4 by
Fik VBN AR MR 3 R T £k 19 A S Bl B IR 7
LSD1 B2 i e 30 2R 1 6 PR e 3k | AT o B 24
5 I ged 20 L 1) K 2 P L LSDI 1Y 185 2235 5 B 9 i o
BTG AN B B S i85 52 & A0 56, nT LAAE S 00 i
H1) e TS BB R bR, LSD A5 i i 41 4 b ik
I TR P2, B0 i AR /N fifi
PR E W BRI 2O, /NPT RNA Sl
43 LSD1 IR LSD1 &3k f s il LSD1 #Y
T R A0 1) 40 A G, 410 ) 40 L ) A B R
LSD1 7£ [ IfiL o5 20 i r [R] ik 3Rk, 4 MY 1 1 s
FLD TALL 2 B, OGP 5 T 20 it 2 PRk L 2
JL F 9 A A % U0 R Ot RE T A0 e
LSD1 5 TAL1 AHZ5 G406 T TALL A 5 10 i s 3%
PE, IR ECA M B &4 . LSD1 /N4 il 55
AT DI S ] 0t s 20 B oAk, IF BT R B
LIS 25997 3 VE D . ABIFGE 7, shRNA I 1]
DUERLSD1FE [, LSD1 2 ) mRNA K 8 H (141K
IR B, Jurkat 4 A 38 56 % R B iR T
T, R IS S A T2 5 T i Bel-2  procaspase-3
By 23k, b Bax RI8 ALAEEH] . [FIN & B4
LSD1 3 [H 5 41 % 1 H3 Z ek K Th e, AN
LSD1 &%/ MR E ¥ S 4 8 1 2 O 2 A iR i
HEA RS, %2 G R E ATP [ . L C BEAL G
FE H ARG IS, 408 L SRR kX
WA 2 ) 2H 2R B 2 AR B ARAE AR B DM RAE ]
B, LSD1 MY TG 52 2: L WAL B A IR 7T, L 22,
LSD1 {if Pt T DL 40 2 (H S AR,

AW RFE, TP LSD1 A J i il P4 1%
ZHEE M H3K4 — W 3Efk & H3 2Bk fe, T
Bcl-2 .procaspase-3 #ik, [ i Bax F& ik, 117574
LR T A 0 L B, £ LSD1 ISR T RE R 2
P T 99 EL A0 A P M6 3 7 R BT

%2 LSDI shRNA &b Jurkat )0 48 hJi5 2085 11 W 34k K 2 B AR AR 7K (ks )

21 5] H3K4mel H3K4me2 H3K4me3 Act-H3
Xf RREH 0.162+0.042 0.177+0.054 0.402+0.061 0.572+0.840
Neg-shRNA 0.173+0.044 0.172+0.047 0.407+0.063 0.581+0.870
LSDI1 shRNA 1.162+0.146° 1.132+0.112° 0.413+0.072 1.178+0.129°

W X IR AL, P < 0.05, SE A 31K
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