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[ Abstract] Plant and animal genomes contain an abundance of small genes, known as microR-
NAs (miRNAs) , which play an important role in the pathogenesis of tumors and negatively regulate the
expression of protein-encoding genes at the post-transcriptional level. The miR-15a-miR-16-1 cluster is
frequently deleted and/or downregulated in the majority of CLL cases,miR-15 and miR-16 induce apopto-
sis by targeting BCL2. High expression of precursor miR-155 was detected in activated B cell phenotype
diffuse large B cell lymphoma ( DLBCL) and Burkitt’ s lymphoma ( BL). The miR-155 level may be use-
ful diagnostically and prognostically in DLBCL. The miR-17-92 cluster (miR-15a, miR-16-1, miR-155,
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miR-17-92 cluster, miR-142) acts as an oncogene under one set of conditions and as a tumor suppressor

under another.

[ Key words] miRNA;

1 R

B A A 2 3F 45 85 RNA (non-coding
RNA), — 2% % /N T4 RNA(SiRNA) , 75 — 3 4 /b
RNA ( microRNA , miRNA ) , miRNA & — # 19 ~ 25
MNZH B BEH /N2 F RNA, B H R KM
70 ~90 AN A% 4 B B BT & miRNA ( pre-miRNA ) £ if
Dicer B 3 47 i T 1 &, 3 & # T B A 7 # 1 % 42
(ORF) ., AT miRNA &9 #F 7% #2 46 T B J7 8 42 /)
RNA(stRNAs) , 1993 4 & 7 W # /D AT % & ( Cae-
norhabditis elegan) W & 3 7 % 1 4/~ miRNA 2 F——
lin4,2000 % X f£ % % C. elegan ¥ £ I % 2 /> miR-
NA 27 let-7, YL & JL4 2 M #& K & ) miRNA
BRI, ix /N F RNA th 77 m Tk %
FREEGHEF T EEAR KA, miRNA R H
FEEWNEARLARATIER. BB L, BT
M A F 5 R F B U7 % (mitScan ) , B £ K
4098 I~ miRNA 72 A% (R 48 A4 5 5 0 & 4 4 A
FRA I, b A KB ZKRI 474 A miRNA (ht-
tp://www. sanger. ac. uk/Software/Rfam/mirna/) ,

miRNA 8 £ Zoh e 2 T AWK EK KF
T K e A AR RE X AN o
FRFAEALE /3 W ERE,F 4 A mRNA 3+
A 2 200 # 7 B 85 mRNA, 3 B % 4~ miRNA # 4% th
BT E S A Y — sk A E ™, miRNA
HAR—XFERTHEEFR, RESHD KK
EA R AR A4 20 7 7. miRNA x84
HHATHEREET G ERAEXTRET 583 M.
(1)miRNA & # 3 H 7 7 4 B AMNE &, 3 T 40 | 4
EHEWEET LY oRNA iR E D, (2) 5 8
LR T A TG &, MEF 7 XAyt § siRNA
36 KL, 5V # % mRNAT 5 (3) EA L2 #
ERAER, LERERNTRZA2LAEEH, MH L
Ho#is; Y5 Ene A2/ E 60, AR
i 7 £ mRNAT

M % 42 42 L4 A miRNA #F 70ty g 8t &, AT
TrigE & miRNA ER AR AT BT TR ENAE,

lymphoproliferative disorders;

pathogenesis

[ Int J Pathol Clin Med, 2007,27(1) :0001-05 ]

B A3t miRNA g gk ey & 52 4 R NI FF 4, R A WD #
miRNA B 34 #8 #43F 52, 12 miRNA 72 B 4 5% 5 o By 18
J BBl AR A KT, AN miRNA 7 2 F &k F o
B & ELE PR EEEA, Calin £ A
%A 50% LA _E By miRNA 3B 2 T 5 B8 48 %
R K, G AL S RBEAR X, Lu &
#5217 /> miRNA 7 334 AN R AR A (B3 %A
KE)FHREFN, ERRATE BB EHE
B Al By miRNA k4 R,

miRNA 7] 41 # 72 09 J& g 35 I s B 8 30 4
. % miRNA &tk b8, 0 4 2 00 2k B 60 B
B, R R 2 E B KA T M AR, miRNA 1y %
TR, M H R R E ARG, R
HEMEERE, —EXMHBERL, THHELAE
HEPEFABATRBEEEL R, W BT IR —
S Hr i B, Pk % 0 1 Johnson 41 B
RER—A5 Mg A K0 %4 KE W miRNA
let-7 % B J& 2 B Ras £k o — # B+, 3
4| Ras & & #y #11F, Ras & let-7 iy H AR 8 2 B,
EREHRF let-7 KARTHMEF AR, T
Ras Z& & U] ¥ . 3¢ Ao,

2 miRNA 5k B 185E 4 &R

2.1 miRNA 512 MH & 2m e & f 5% (CLL) %
— MK I G BEJE A8 X B miRNA & miR-15a 0
miR-16-1, 7 CLL ¥, &k %4 40% # CLL w74 % 6 1k
13q14 5 %17 7 miR-15a #2 miR-16-1 # 4~ 4 B
FEAL T g e Rty 13q14 (L& b, 7824 68% th CLL &
EHEAAXFAALE N L LB EAKXTRAY BT
miR-15a f1 miR-16-1 Fk 3k K F 8 K % 7§ 5§ CLL
Hx,

Calin 213z Jf 3£ B 2 Fr A 1t A % CLL 47 &
#40E A miRNA 77 & A1 miRNA #4740, § E %
ME MM (CDS" B 40f) TR, ERAXAHA
AR TR B AR R AR, o — Ff miRNA 2t 7 £ &
WX G 13ql4 Wtk H x (13q14 w6k %k & CLL
B RIFWIER), - RAER G R EGEH




%1

BT, % MicroRNA S5k E B P05

F2T %

(IgH) £2H R E A x (IgH X & 4% CLL Hl J5 R 4
#4847 ) ,miRNA B & CLL # 8y kAKX A B T
CLL #9315 Wr Ao 7 J5 # Wi % A4 X # miR-16 Z [H
By R 3K AKCF ) R, #OA 8 T MU 3 miR-16 5K Y
WAMKFN CLL &k AT jg. WEz#at x4
XK I A 13 A miRNA By %3k 5 ZAP-70 F2 IgVH %
A (WA B-CLL g %) S48 %,

W ZNAF RN R EE bel2 787
miR-15a #1 miR-16-1 # % 3 H"", miR-15a 7 miR-
16-1 thkk EEEERE bel2 thkk 2 A%, £

HE I T, bel-2 8y AP AR, {2 % 3% 2 & miRNA
%%%Hﬁ,bcla FRHEAFLEF, FRATZIWFE, AT
SEMBEHRE, FFRELN,2 N CLL /A H
miR-16-1 BI& 8 T iig 7 M A — A C RE A
T, %3 miR-16-1 KK KF T, 3 —FiE AL AH
Jib B 40 ) A4 A o miR-16-1 R 3k KF W T K %
KIAAELM G &, T4 5 b 4 58k JE o fY B o
HFA% N, L0k miRNA 7 %% R % f B 4 i o
fk, ¥ fE B miR-15a A1 miR-16-1 # 4k & % bel-2
T 5 3k g BB AT B AR
2.2 miRNA 5k e g MBI, B RE
M A B 28 Mg sk &8 (DLBCL) , b 5 40 f miR-155 &y
BB ER B 4 10 ~30 ', )L # Burkitt
M E 8 £ B miR-155/BIC RNA )ik & ¥, 2
A )L @R i 100 47 4 R miR-155 % B 41
AT EN L EFTREEZEA, #—FHARK
& B 48 f A DLBCL #y miR-155 X% B &5
T4 L P 0A DLBCL, o £ W E & £, %A K
miR-155 % 3k /K F ¥ PA1E 4 DLBCL % Wi #n il J5 o &
ZAR o Kluiver £ 8 58 & A E o 4 Wk B
(HL) J& & £\ F% B 2 i1 %k & 78 (PMBL) # BIC #y
F ik 5 miR-155 #y K -F — %, 2 7~ BIC ¥ # & miR-
155 WiaT k. Eis & @t R iiE 7 A &, KR
WA EEFAN EME T — & miR-155 7 g 19 ¥
FHE B R A — AR SR S S B SR
#F B F PU.1 mRNA Z B 40 5 By b3 2 & Pir i
T, vE AL 4 40 e P K L PU. 1 mRNA 1 3" 35 3 4%
A (3'-UTR) K % 7 % )l miR-155 6932 /7 7|, F i 4
M PU.1 mRNA 7 4 2 miR-155 ty % £ FH'>' | miR-
155 5 — A ¥ # #9 #2 3£ ) 2 1COSL™ | ICOSL £ T
W EN AT REEEER, L2 TR PN

WL By %.9% KR
4 DLBCL . j& 4 A B 55 (FL) Fn & 40 ffg i B 58
(MCL) % Jif 5 oF % 13¢31-32 f w8y ¥ 3, T £
z\%riﬂ:ﬁm”ﬁ#m%%] RE-NERDEGH
RNA:C130rf25, 3% /N # 5 A 4% 7 miR-17-92 # B
%%, 2 B 4 miR91, miR-17, miR-18, miR-19a,
miR-20, miR-19b 2 miR-92 -+ 4 miRNA'?!_ He
&P B L E W F#A, & F A K miR-17-92 4% Ao
R # miR-17-92 #£ 78 B 20 J ik 98 B 2% 4 A Fu 2 B
Zp I E kR, #N miR-17-92 3 K % 3t & &
EMREBHREREAR, MATEFF — X
FEAARER A Myc #ERAW AR E 0T 2010
(HSC) % % 3 miR-17-19-b1 ( miR-17-92 # [ 4% th —
) EEH, HFEAAPNREZT - NLEAANEN
G4 BB A, Sk B B LD B 3 4 R & B iy HSC,
B4 7 % A miR-17-19-b1 Fz Myc 3t B B HSC /) £,
FHM(ASLA)AREAKEH ABHETREA
Myc # HSC /NREE 3 ~6 4 A, 0’ Donnell %
IE T miR-17-92 £ [ 5% & — 41 7 #6 #9 f 8 AE ok By
FHE, LA Myc %57 miR-17-92 ¥ %k 3k , 6K %
JE VLI L3k B, Mye 45 4 F Cl3orf25 8 — /K
&FXE, WA Mye B8P+ 7 87 & miR-17-92 &
%, #F EF E2F1 2 miR-17-5p 2 miR-20a #
W E . Mye 7 DL 5 E2F1 #2 miR-17-92 # % |
7 miR-17-5p #1 miR-20a 7 DL 37 4| E2F1 @ & %.
H b, Mye 3T 40 fg 4 K #3982 2 8 1 miR-17-92 3
Bl = # # 0, E Mye & W F W T, miR-17-92
FF % F#y miRNA [R %] 7 E2F1 8y 58 4, 38 33 [ iy
Myc #1 E2F1 8 IE K45 16 26 ) 55 7 Myc st T 40 i 3%
FEUY %8, miR-17-92 F& F 4% fr 2 09 18 A 2 #g 4
ey, x 5 He £™ £ Il A K., %, 4
E2F1 By R 38 AP # ad — B, © 7 DL 5] A2 20 e 8
T, W E ST, miRNA Xt F E2F1 8y 61 98 4% 7 6 &
It (B E2F1 893 508 T 0E %, (2 3 Mye /> § 1
G, X T He £ B g A,
EHXTRETHBEF DTN RAEEXT &,
A4 B AL F AR IT AT B /D 2 F RNA 35 4+ o £ A I A &
BAEZER A THEREREZSTEEEHN 4 # B
émﬂmawm% F miR-28 #y &k, b7 ok A

P2 ER D E 10 ng & RNA R F 6/ 2 F
RNA, TJ/J\%E[—] /\#uu‘:}jmﬁ#\/ﬂlé'/\/\/\%



%1

] B R 27 5 e R RS

F27 %

RNA #u 4 # RNA # 47, 5 F PCR f2 DNA 5 7| |
F H A2t Recl ,G519 #2 Z138 =/~ MCL 4 i % & %
1K 13q31-32 F miR-17-92 # B £ # 475 %, £
MCL 47 i, % & miR-17-92 3£ [H # £ 3£ [H 41 DNA X
FLEEHRE AL, FE miR-1792 £ HF Wt &
£ B FE, miR28 & 8 4~ DLBCL 40 ffs Z v ¥4 &
ik, kKR W B B KK K O : K231, CTB-1,MD903,
HRC57 ,MD901,RCK8,0C1-LY8 F2 BEVA

3 miRNA FRikif 52

Lu %" BF 58 & L, A0 x4 85 /> B miRNA (45 200
AN) Rk RE T AR A R E H AT K, AT
T — ATk a2 R R A R B E R A e
A8 miRNA )k ik, % Fb 41 4R IR B BF % 38 32 miR-
NA Rk HAT L RARXANRLEREG HHAR
WG R IR — Ko Bldm, W RIRE wE W R
BRUEBH AR —X, B RERFEH G H —
2% miRNA B AE ¥ DLAK 20 3t T A R % L3 DL iy
BB IERE S VEAT K A A, FIH K4 16 000
Y & B B mRNA & 3 38 4 B — s & 34T 2 K,
DRAREQM AT BE —HWER, Bk, g
By miRNA &3k FAE R B T H A F AR, X4 5 miR-
NA S A BHERER T A — B,

BT miRNA 3 DA AE R D Ak B 2 B 7 i 4 38
YA 5 B R, X 5 miRNA R 3K 5 4R AE 2
SR AT . ¥ WA E M miRNA Rk £ R AW
TR FHABTNRANTE. NET WA
& & ,miRNA %3k 3% 9 6 0 I K E# g —NEwr 7
ERE-NBEAHEIHITE,

4 miRNA 53877

miRNA B4 & Z 0y )& i 2t B 3 Bk g 47 %) &
By shie, G455 0% mRNA £ 4 FH % N5
BOM LY R A A R, TR i 6 R B T
FAERAKEGEH. KK, 5INEEARELEF®E
9 miRNA B % 8y & pk R X3 R % BB—31 miR-
NA HERZH B (AMO) A A MR i
By miRNA, R £, T LB ZHE N FFEH
27-0-F FAu s AR (LNA) £ 540 0y R UHE R
WA % 70 fF miRNA K 75, X {546 5 E
BRERT, WHAMETFHREUEEMKR, £ F an-
tagomirs ( 5 fIE & B2 18 B B9 AMO) 7 41 /N5 7T DA
T BT A M H miRNA 5& WP BT AR A

— A ENIBT G, MR, L REA LA
i 8 7 4 A 4 R By miRNA, 4 let-7 507k 47T LU
Fia a7 e oy M B o AR R B S R LR B &
5 A G5V DLBE I 5] ON KB miRNA, X S5 R ¥ BLAR
EAXLUZHEREN B TEFNZT, KL pre-
miRNA JCE #0771, 7% ELR| %A IR 1 B9 miRNA fe
T, 74 78 miRNA, 3 5 2 2 F &Rk

B AR DL miRNA 6938 5 15 oy 2 A 1 Bt ey 4

Wi 1E K B BB e Y T AR AR K, B R E L,

AHEELERANN R, B8R 67 B FoBR,

MG EFERE R TER THEAR TR

4 % miRNA 3% 2| 36 /7 K% B9 B 0 % . miRNA 3557

A2 ) Tl i 2 S

& % X #

[1] Chen CZ, LiL, Lodish H F, et al. MicroRNAs modulate hemato-
poietic lineage differentiation [ J]. Science, 2004, 303 (5654 ) .
83-86.

[2] Xie X, LuJ, Kulbokas E J, et al. Systematic discovery of regula-
tory motifs in human promoters and 3’ UTRs by comparison of sev-
eral mammals[ J]. Nature, 2005, 434(7031) . 338-345.

[3] Lim L P, Lau N C, Garrett-Engele P, et al. Microarray analysis
shows that some microRNAs downregulate large numbers of target
mRNAs[ J]. Nature, 2005, 433(7027) : 769-773.

[4] Krek A, Grun D, Poy M N, et al. Combinatorial microRNA target
predictions[ J]. Nat Genet, 2005, 37(5) : 495-500.

[5] Altuvia Y, Landgraf P, Lithwick G, et al. Clustering and conser-
vation patterns of human microRNAs [ J]. Nucleic Acids Res,
2005, 33(8) : 2697-2706.

[6] SunY, Koo S, White N, et al. Development of a micro-array to
detect human and mouse microRNAs and characterization of expres-
sion in human organs[ J]. Nucleic Acids Res, 2004, 32 (22)
el88.

[7] Lagos-Quintana M, Rauhut R, Lendeckel W, et al. Identification
of novel genes coding for small expressed RNAs[J]. Science,
2001, 294 (5543) . 853-858.

[8] Seggerson K, Tang L, Moss EG. Two genetic circuits repress the
Caenorhabditis elegans heterochronic gene 1in-28 after translation
initiation[ J]. Dev Biol, 2002, 243(2) . 215-225.

[9] Carrington J C, Ambros V. Role of microRNAs in plant and animal
development[ J]. Science, 2003, 301(5631) : 336-338.

[10] Hutvagner G, Zamore P D. A microRNA in a multiple turnover
RNAi enzyme complex[ J]. Science, 2002, 297 (5589 ) : 2056-
2060.

[11] McManus M T. MicroRNAs and cancer[ J]. Semin Cancer Biol,
2003, 13(4) ; 253-258.

[12] Gregory R I, Shiekhattar R. MicroRNA biogenesis and cancer[ J].



0% : MicroRNA 535 L PR A

F2T %

[14]

[15]

[16

[

[17]

[18]

[19]

[20]

[21]

[22]

Cancer Res, 2005, 65(9) : 3509-3512.

Calin G A, Sevignani C, Dumitru C D, et al. Human microRNA
genes are frequently located at fragile sites and genomic regions in-
volved in cancers[ J]. Proc Natl Acad Sci USA, 2004, 101(9):
2999-3004.

Lu J, Getz G, Miska E A, et al. MicroRNA expression profiles
classify human cancers [ J]. Nature, 2005, 435 (7043). 834-
838.

Chen C Z. MicroRNAs as oncogenes and tumor suppressors[ J|. N
Engl J Med, 2005, 353(17) :1768-1771.

Johnson S M, Grosshans H, Shingara J, et al. RAS is regulated by
the let-7 microRNA family[ J]. Cell, 2005, 120(5) : 635-647.
TR, A ) W =2, A5 PR AN 1 0 1 0 T3 A 2
Frs ()], PAERMR 2% ,2006,28(5) :349-352.

XU Wet, LI Jian-yong, PAN Jin-lan, et al. Molecular cytogenetic
characteristics of chronic lymphocytic leukemia[ J]. Chin J Oncol,
2006, 28(5) :349-352.

Calin G A, Dumitru C D, Shimizu M, et al. Frequent deletions
and down-regulation of micro-RNA genes miR15 and miR16 at
13q14 in chronic lymphocytic leukemia[ J]. Proc Natl Acad Sci
USA, 2002, 99(24) :15524-15529.

Calin G A, Liu C G, Sevignani C, et al. MicroRNA profiling re-
veals distinct signatures in B cell chronic lymphocytic leukemias
[J]. Proc Natl Acad Sci USA, 2004, 101(32) . 11755-11760.
Calin G A, Ferracin M, Cimmino A, et al. A microRNA signature
associated with prognosis and progression in chronic lymphocytic
leukemial J]. N Engl J Med, 2005, 353(5) : 1793-1801.
Cimmino A, Calin G A, Fabbri M, et al. miR-15 and miR-16 in-
duce apoptosis by targeting BCL2[J]. Proc Natl Acad Sci USA,
2005, 102(39) : 13944-13949.

Eis PS, Tam W, Sun L, et al. Accumulation of miR-155 and BIC

[24]

[25]

[26]

[27]

(28]

[29]

[30]

RNA in human B cell lymphomas[J]. Proc Natl Acad Sci USA,
2005, 102(10) : 3627-3632.

Metzler M, Wilda M, Busch K, et al. High expression of precursor
microRNA-155/BIC RNA in children with Burkitt lymphoma[ J].
Genes Chromosome Cancer, 2004, 39(2) . 167-169.

Kluiver J, Poppema S, de Jong D, et al. BIC and miR-155 are
highly expressed in Hodgkin, primary mediastinal and diffuse large
B cell lymphomas[ J]. J Pathol, 2005,207(2) : 243-249.

John B, Enright A J, Aravin A, et al. Human microRNA targets
[J]. PLoS Biol, 2004, 2(11) . 1862-1879.

Pfeffer S, Zavolan M, Grasser FA | et al. Identification of virus-en-
coded microRNAs[ J]. Science, 2004, 304(5671) ; 734-736.
Ota A, Tagawa H, Karnan S, et al. Identification and character-
ization of a novel gene, C130rf25, as a target for 13¢31-¢32 ampli-
fication in malignant lymphoma[J]. Cancer Res, 2004,64(9) :
3087-3095.

He L, Thomson J M, Hemann M T, et al. A microRNA polycistron
as a potential human oncogene[ J]. Nature, 2005, 435(7043) ;
828-833.

0’ Donnell K A, Wentzel E A, Zeller K I, et al. c-Myc-regulated
microRNAs modulate E2F1 expression [ J]. Nature, 2005, 435
(7043) . 839-843.

TR, 5, XU, WA SR B AR bk LR 40 i R
miR-28 (RIK[I]. AV TLER MR 2% 35, 2006, 14 (2) :289-
292.

XU Wei, LI Jian-yong, LU Feng-xiang. Expression of miR-28 in B
cell lymphoma cell lines detected by solution hybridization[J]. J
Exp Hematol, 2006, 14(2) :289-292.

Kru tzfeldt J, Rajewsky N, Braich R, et al. Silencing of micro-
RNAs in vivo with antagomirs[J]. Nature, 2005,438 (7068 ) :
685-689.



