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MLLT3 (myeloid/lymphoid or mixed-lineage leukemia (trithorax homolog,
Drosophila); translocated to, 3), XF% AF9, #& YEATS & HFEN— . A
PE A P F MLLT3 % WL MLL )Rl 2, 8 5832 B MLLT3 S H#) C iy
SIS SE R, T LR (R R AR BT . AN, MLLT3 7 2 Flv i 40 i
iR . ISR T 45 BN T MILS FTREME A — AN L, B e s s
W, HAE, MINS 7EMR R AR R R R T REE A KIEHE .

MicroRNA (miRNA) & —R NI L)y 18-25 ML H BRI RS
/N7 RNA, ‘Bl 5 4a 5 8 (15 1) mRNA (1) 3° JEHH 86 X 10 AN T 51 3475
RO G, AR N A I S JE P TR T o e A 38 S YRR A DG
DRl e a5 A R R R o

AT, FATTEF T miRNAXTMII3 (1255 AR B H AR Ik R &
HIR A2 TG GBI RS B TR 30 AR BN IX S 2R B A S DN S5, 3R
IR B, miR-297bn] L@ 5MIIt3 1) 3°JEBH B IX )45 A0 2 A AH LA F Sk R 4%
MLLT3 f#ik. FEFRATI% tH A € A miR-297biEL4 4Hffi %, MLLT3 &
IR IE 2 B B EH] . MR EIRE AR FmiR-297b A S HIMII3 KA AT LS5
2 . ST, 9Bl 28 2 e 98 ) 40 o) DA B FCAE AR SRR P9 BRI BE T I R B, X
21 A AR A8 43 A R F-MLLT3. 40 512 AT PCNAZK T R i DA K p2 7P K
.

PA_EAI20 st 4t SAE B H0 ] MLLT3 8 (A3RIE, 1T L@ 5] & 40 i & HRH i
TP bk CL R 40 B O 3G B A 77 . A1, miR-297b A1 MLLT3 J2& i $2 itk R 4 i A
KAEZIFTE T, BATA TRk R I2 W RE YT 1A 205 T H0AR .

oA WEE; miR-297b; MLLT3/AF9
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Abstract

MLLT3 (myeloid/lymphoid or mixed-lineage leukemia (trithorax homolog,
Drosophila); translocated to, 3), also known as AF9, is a member of the YEATS
family. MLLT3 is a common MLL fusion partner in acute myeloid leukemia, studies
of MLLT3 show that the carboxy-terminal of MLLT3 contains the transactivation
domain and is required for leukemogenesis. Additionally, recent evidence indicates
that MLLT3 is highly expressed in several cancer cells. These observations suggest
that MIIt3 might be a proto-oncogene capable of transcriptional activation. However,
the role of MIIt3 in cancer development remains unclear.

MicroRNA (miRNA) is a family of 18-25 nucleotides small non-coding RNA in
eukaryotic organisms, which can regulate genes at the post-transcriptional level by
binding to the 3’untranslated regions of target mRNAs. Recent studies indicate that
miRNA plays a critical role in the development of cancer by repressing the expression
of important cancer-related genes.

In our current investigations, we studied the regulation of MIIt3 by miRNA in
EL4 lymphoma cells. Bioinformatic analysis and dual-luciferase assay revealed that
miR-297b regulates MIIt3 expession by binding to its 3’untraslated region. Using a
line of EL4 cells stably expressing miR-297b, we found that MLLT3 expession is
significantly reduced. Knocking down MIIt3 in the EL4-pmiR-297b cell line caused
cell cycle arrest, reduced EL4 lymphoma cell proliferation and inhibited tumorigenic
potential in nude mice. These phenotypic changes caused by MLLT3 down-regulation
correlated with increased expression of the cell cycle inhibitor p27Kip "and decreased
expression of proliferating cell nuclear antigen (PCNA).

Collectively, our results demonstrated that miR-297b is able to down-regulate
MLLT3 to inhibit lymphoma cell proliferation. Therefore, miR-297b and MLLT3 are
critical regulators of lymphoma development and might be useful molecular targets

for lymphoma diagnosis and treatment.

Key words: Lymphoma; miR-297b; MLLT3/AF9
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1.1 #EJE (lymphoma)

PRI ELR R e R GE R R, SRR IR R 41 P i 4 2N R
5 bk B 4 3 G I S R B B A 7R A 1 5 R G B A A 0%, AT R AR AE SR 1
AR FERRI S S5 PRI I 25 7 5 1] 5 (¥ R 0 26 i 11/10 J5~18/10
73, (EEEGERDRIFHRBG 3 JTLL b Tk, FE B R L 1%
EETE, R EE 25000 4], FETSARILF] 1.5/10 5, L PTA SRR AR T AL
B 11~13 fiL,

1.1.1 HBER S

M G b DU G5 B8 2 R TR Rbof S bk R 2 S BE#F 4  (Hodgkin
disease) FIHEE A4 (non-Hodgkin lymphoma) P!, 2008 4EWHO (World
Health Organization )bk EJ8 5587 73 2K Ik T80 40y LRSS, B JER ks bk B 48 A C il
PRI EAAD iR EABAN R . BN T/NK A fi e . 2B 3 Stk LSBT (HL),
DL FEAE i itk B A 28 B P95 48 (post-transplant lymphoproliferative disorders,
PTLD) M. 7EIX IR )53 Zhr ik i WHOHE A — A [ 305 1k 3k LR 22y 52 SR — gt
SEIRER, B HRF R RS . G R AL AR R ARG R I .

1.1.2 BB LB TFHLEH

FERE A R A — D2 B BOZ D AR IS « 40 i@ — R AT PR o T
i R T R LR SR TR B R G ) — LA R R B DA R R AT
R, SRR & BRFEVE R 0 T B A A o A TR 2 R T e A
MR A R E R . HAT, L. T A A1
B 583 J LR AR 7R T 20 Ptk E 980 K3 £ 437 DLt 10,

(1) JetufkFw

Sy LGSR T DR A0 » 2 A4 — A IR A RIE SRR3R IE I EE A 5
BGPTSR LT 3, A HRIR 32 G RERR B BT 32 48 (TCR) 1144
s BRI, LSO A SR KA . Burkittibh R B H AR A Gtk ai
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FH, RO S B AL C-myc B T g5k R H N, T S EC-mycRiA
P, C-myc 5 IEVRATIAE K R T R 40 M g, TS B SRR AR K
MR N Fas. FaslfIBax4h & al inig i ik 11" 80% Burkittith ELJRI Mt (8;
14) (q24; q32) Sfi, Al 8q24 (i B LHIC-myck K 5 14932 L F k& A H
HEIgH) R MCX S, HEE 10%Burkitt#h B At (2; 8) (pl12;  q24)
t (8; 22) (q24; ql1) RGN, 2R KIgKHICKX AgLiIVIX!M,

T —FLER 5 A — i B R 5 O — PR R R G, T R — o it 2% & 5L
(ERAVEREED . TEXIENLH, Gtk [ B4 R AETEZ REER A & 14,
SOV SO IR G 3, I R BB A R R R R o I R
1 BE TR =00 e A A L i 2R A A o R0 B DGR 2 2 bk LR o DL T e Ak 25
S (115 18) (215 q21) RAEF N 30%~50%, it R &MLT (MALT-Lymphoma
associated translocation) 3 P 25 [ APT2-MLT R & 25 11 B {240 f FE2 e 1k A6 T2 41 1
IR, AT 6k R A il A= A7 A 45,

(2) AL Fp53 i

Ap53 FEREIEA RIS NI iR s —Fh R, R F N 17 S Y tafk
W, B 1 AR AR B ps3 A AR, SRR s
N, AT RSN T IIThEE, 2540 MBI  J R IR 1, 4EFR4H i i 8
efame MY Mgz BRI, ps3 AL SAIMTET, B4 MRS &
J&. WnRps3 HFRAL, HATIREEK, ZWMAIHA TTREAEAE Tk, M
INAH LI AN AR e M, IR ) R AR AR N A K ] (High-growth
fraction, HGF) BZHuk 98 H1p53 ZE PRI AR fe i W, W T 17%~25%I1) KB4 Al
Ik BB R Burkitebk LRI, HAh, p53 Jk R SR A 5 B IR Gk B 4 Sk B R A
SR R EL IR 1) R A M 5 0 e 2 A 7 EEL 988 1) REA AR S R s DM 5%, IX S FF T
PS3 AR VA EL IR U P ST e v PR S R 1 DR TR

(3) Bel-6 i &RIE

Bel-6 5[5 1 Je A 3q27 6 (57 Fro i v P bk B9 AN X BAH bk B8 mp &5 7 H
K, BAT R SU A I 40 A oAb A0 o B8 2 22 i R, Bel-6 RELLERIA,
4542 K L 41 B CDA0/CDAOLE BB R 57 1, Fasl T2 RGEDhAE T, A4
U 4T 2R T KR T R A S e A1), Bel-6 SR SR IA B A i B 4T R
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HREK,
(5) p275Pl s As
EG/SHARE AL FE ﬂ#WH%MﬂﬁwmyamszmzﬁG1m
cyclin/ CDKBEEE M, MANMABBITGT 1, M 14 it J3 336 e 70 ple o8
4, 77 B bk B A URIR LR rhp2 7P 3R 0k 5 A0 M B 2 2 RO, ARk 34T
Hup275PlaR ik, A AN AR R, BRI S REAN, p27 e 24
FEIER . BFFCAESE, /N ERMRIB A p2 7P AR FIACO, fE L RS . kLR
p27 PRIRIA, AN K TS (BT T He AR,

1.1.3 HBENZESRTIA

WRESIRE 7 R AR 22, A N0 Y (R AR A« REDRARAE AN R o LB A RE A
D] LH ST A EEL SR P2 I 2 AR SR IR R R B, TR RIS I, B 15 5H0 2 DL S = A
W SR, SIS LRI R SeE M EE TS S8 . A IRIT I,
[ IR A 5 A A7 ZR 40Tk 80% .

(1) IGPRERI: RS MRS R R 557 2 —. MR E
SEZAE SRR ARAL, WHZE T S0, MR . IERa 5L, JUIE R I
[ Sy L AL 200 S A AN B DR R o AT Y, R I LR 1 2 SR
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IVHI AR CARIE 2 ALtk TR 4 K itk B2 45 ASMRI BB AL, 8 R My I B B i

(2) JREISWT: Ik R ) S RO B A B R =2, BRI IE IRt
L6 R S b A P B ZE 2R P IR IR » 48 ) L AL R [ R A Bk oK 4
IR OB B RN SERRIR .

(3) sEIG =M A ARRIMEM. Myl SEEFf. SASUSE . MGk
WERRNE . FLIR N ST DRSS o O vE B3 MU, I3 SR i R v
T, oBRER (S SBR AR 1 S LA AR i 2

(4 A UREXEAE., BERE., CTHEAMRIEEY. CcTH
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g, ARSI EEZ 2 E, SR R,

B FIRE T B2 Ah, o T AR 2 R Ik ELR (0 S W T R TR R
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Bel-6 RIp27 WPl 17 FY 43 A 4 2 AR ot b B IR AR B IR A A T %
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AR E A HE AT B

H AT, WhERIRIT 2 R LAY, BRI AN R8T « AN [F) s B2 2 R Y
REAEYZAT N SRR ROR B ARV AR & E IS ThRg,
BRI A RN A IR TT T8, DB ORBR BEHL ARG LA . 2R K Mg 4
i, IEEHR SRR E . W HINAT T REEIBITFARYIG. BHERE. i
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