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E  microRNAs(miRNAs)Z — & f2 4% 5 KT 75 v A AR AL B R GA 69 ) 5 F E 4 AARNA,
A5 RIEHARE T L F FodkJd K A KRS IA2, SR LI, I miRNA & T 24 A 7 12 Fe
B EAL R SR L, Ak R B ATA AR GE. microRNA-155(miR-155)4 % # P75 F &5 & ik, 18
FmiR-155 CHIEFE 5 S AP a9 K A . KRARK, TTHE A —Fr o T AR EH A T I 9% 644015 i e
SR M. % S LB IRmIR-1554F A I g A7 & M 69 BT 0 R T A 474
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Abstract

microRNAs (miRNAs) are a class of small non-coding RNAs that regulate gene expression

through modulation of post-transcriptional activity. miRNAs have been shown to participate in the regulation of

normal cellular function as well as disease development. Circulating miRNAs possess many advantages, including

easy sampling and stability. miR-155 is highly expressed in various tumors, and the circulating miR-155 is

aberrantly present during the tumor genesis and development. Studies have shown that circulating miR-155 could

be used as a tumor marker for early diagnosis and real-time monitoring of tumors. This review discribed the recent

progress of circulating miR-155 as tumor biomarker.
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FE K T BR A 1 Ago2(Argonaute 2) 5 i % JE g 2R
(high-density lipoprotein, HDL)J¥ i{ & & ¥ 1fi #2 &
FAAE T AN E M. B8 S 0T 5L, JEFA miRNATE %
PN MBS B MO SE GE R A IR i A
5 TH R 5 5 AR . Yoon 25" B 7t K I, EBYR
7 (epstein-barr virus, EBV)FH % (11 Bk E2 J& 41 i Raji
53 WA () AN s AR Hh AT 5 AT miR-155F1miR-9, i ATT#¢
ZAM AR 5 AR (3R F B2 40 Jifd (retinal pigment
epithelial cell, RPE)ARPE-193L 85 9%16 h, 6 % B,
ARPE-19411J}f1 H'miR-155 JzmiR-97K ¥ & 2 Tt 5. AH
B2, TN A A 4 71 B 08 J5 miR-155 K& miR-97K
w3 AR, Ak, 7E 3L 55 FRARPE-1941 g 1, miR-
1557K 77 =1 e 7 W 75 il K #8358 (von Hippel-Lindau,
VHL)/MK & %5 5 A F-1(hypoxia inducible factor-1,
HIF-1){5 5 2%, {22k 4 ;W R 4 K R (vascular
endothelial growth factor, VEGF)#& 1A, X#ER, 2k
2 T T P A e R S E AR, T AT —
I miRNA W [F] I 3E N 52 K 40 Jf 5 7T 4 D9 N R
PEPR 725 5 B0 DR 7 B M A 05 Sl B . T
TEFAmIRNARURE 7 (8, I BA H AU 57 A R
PEAEAE L, CRC HHTRIHE TR AT 20084F, Lawrie
E02E R AR SR8 M KB M bk B2 98 (diffuse large
B-cell lymphoma, DLBCL) & # Ifil i 91 4 ¥l £miR-
155, K MDLBCL & # i H, miR-1557K 1 & 3 &
T X IR, $EoR I miR-1554 AT B/ WDLBCL)
YR Y. BEET IR, FEJEH miR-155 5

* Prevent the inflammatory
responses and relieve tissue
damage

Inflammation

Tumor

* Promote/inhibit cell proliferation

* Promote the transformation of
epithelial cells to mesenchymal
cells

* Promote/inhibit tumor invasion
and metastasis

* Promote/inhibit apoptosis.

* Drug resistance

TERA S R RVEHE 7R R, R DL AE
iR RS SR I NMAR IR T T R E
L P B A B e ARSI S E M miR-
ISSEER R Ay R R Hh IR R T e 0 N A
HT LAZRIR .

1 miR-1550F ¥IZEHFIE S ThaE

miR-155/1 /7 %514 5'-UUA AUG CUA AUC
GUG AUA GGG G-3', 247 1215 Gt 4 i) Ju 5
KIBIC/MIRISSHGI ¥ 57" ). miR-155MU 2 5
PNE RN Fo 58 s 8755 22 M AR A 2 i R0 i 2
K550k 34 i -4 JfL A B bk T 400 i 20 A P U T A AT
KL, miR-155 AL AT Ay 5L K 2 5 et FLAR
RSN = B LN = § L N WG 3N ) R R N
N T E N 77 NI N - el S 11 R
PR )R A KR, 3B 5 0 I 5 015 YA
K(E1). miR-155/ #EmRNAEL 5 2 /5 14 44 i 4 -
F4(programmed cell death 4, PDCD4). I8 &5
p53i% F # & H 1(tumor protein p53-inducible nuclear
protein 1, TP53INPI). X :kHEH 4 O3a(forkhead box
protein O3a, FOXO3a)- >EDPP[A] Y& #)4(mothers
against decapentaplegic 4, SMAD4). SEDPPJA] 5
¥ 5(mothers against decapentaplegic 5, SMADS). 4|
L R 715 5 #% 5 3 #1] £2& 1 1(suppressors of cytokine
signaling 1, SOCSI)I) %% 5% 7= ¥) %, miR-15518 1
5iX I mRNAM S A, 5200 c-Juni B 2(c-Jun

* Involved in the activation,
proliferation and differentiation
of moncytes, macrophages, T
cells and B cells

Immune

miR-155

Angiocardiopathy

* Promote foam cell formation,
associated with atherosclerosis
* Relate to cardiac inflammation,
cardiac hypertrophy and heart

failure with pressure load

* Increase the angiotensin II
type-1 receptor expression
which is associated with the
hypertension formation

Bl miR-1558Y % ¥FHHESTIRE

Fig.1 Biological characteristics and functions of miR-155
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N-terminal kinase 2, INK2)/f5 = ¥ 3 5 ¥ 505 4
3(signal transducters and activators of transcription 3,
STAT3). i fig ¥ WL i-3-33 i (phosphatidylinositol-
3-kinase, PI3K)/22 %, IR/ 75 2, IR 1 i (serine/threonine
kinase, AKT). #4L4 KK -7-B(transforming grow
factor-B, TGF-B)/SMADZ 5 5 i i, 1] 4
PRI TS e 0 4 B G B A B ¥, ot T MR
A 12208 Al TR FR N, miR-1557E BN
SR FIRCO B G LI VAR TR R R R R 1Y
YEH, @i 5 20 i i A 8 I D1(eycelin D1) SKI. 4]
4 5 F1(claudin 1, CLDN1)% [ 5 mRNAAH H.1E H,
CUE IR DT W 2 7 AR b 241 R

2 ¥ miR-1555 &
2.1 B miR-1555 % R 5% 14 A
LawrieZ!"2 1 X 4 1 #miRNA 5 DLBCL %
ZE4T T HE ST, FHRT-qPCRAG I 7 604 DLBCL & %
F140451 4 FE N B 37 H -5 b8 v B2 AH 96 I miR-21
miR-155MmiR-210, 45 KM, X3FmiRNAZK}-)
B FE e TR A, HmiR-21% %75 FIDLBCLHE #
o & &k A A7 W (relapse-free survival, RFS) i J5 T
miR-21iKFRIADLBCLE . X 27K, JEH miRNA
WimiR-1554 ] fg /£ ADLBCLI AER A\ M2 Wik &
Y. FangZPh R AW 5T L iEmiRNA7EDLBCL -
2 W Hb 1 8 P AN R, A T 758 DLBCLE & 177
o1l 4 5 N (%) I 37 B A o 5 96k B2 98 #H G BmiR-15a.
miR-16-1. miR-21, miR-29¢. miR-34afImiR-1557K
o g5 R I, DLBCL & # I iF H'miR-15a. miR-
16-1. miR-21. miR-29cHImiR-155 1] 7KF B & & T
f@ Fe A\ B, M DLBCL & # IfLiHmiR-34a7K P 1IL T~ {i
RENFE. MiEmiR-155H T2 WDLBCLA 52 iK% T
VEHFAE # 28 T 1 F (area under the received operating
characteristic curve, AUC)N0.715, REUE N83%, %F
M N65%, X ELE RR B, M IEmIR-1557 % 77
YENDLBCLE HiZ Wl fe b . Zhi%EDIWH 5T 7 JE 3
miRNAL S A % & 4. RIBHI< R, i1
Solexallll F F1TaqMan RT-qPCREZ A 73 #7 1 14041 2
P L8 B8 R 135454 jRe N LY, R B S 1 I
B M, miR-10a-5p. miR-93-5p. miR-129-5p.
miR-155-5p. miR-181b-5pFImiR-320d7K - & 3% 1=
T A, HiXeRmiRNAGE R 7M1 X 2 &bk A
I B A RN . A AT, #E A miRNAT

HECH S A RS WAR B . 25 TR, 78
FmiR-155 7] 1 Jy L 2% 1 i g 1 4 Bh iz s 97 2%
I A i s FI T AR M 2 —
2.2 B miR-1555

SanfiorenzoZ& 4R W 7T 7 FmiRNAZE JE /N 41
Ji i % (non-small cell lung cancer, NSCLC) - i &
W K2 T J 4 e 4R B, I RT-qPCRXS 524511 1~111 A
AR /)N 2 o it s 28 5 IR R 17 S R o B A R
PIMiIRNAFEAT T o0 #1. 255 KL, fENSCLCE# Ifil
4, miR-155-5p. miR-20a-5p. miR-25-3p. miR-
296-5p. miR-223-3p. miR-320-3pFImiR-191-5p/K~F-
B E MET E imiR-152-3p. let-7f-5p. miR-24-3p.
miR-145-5p. miR-126-3p & miR-199a-5p7K “F % 1IK;
RAENSCLC & 3 5 {d g A\ M S I 2 miR-96-5p.
miR-129-5p. miR-373-5p & miR-516-5p; miR-155-
5p.~ miR-20a-5p. miR-25-3p. miR-296-5p. let-7f-
5p~ miR-126-3p. miR-223-3p. miR-152-3p. miR-
145-5p. miR-199a-5p &z miR-24-3pfE 9% & & X 7
NSCLCHE & 5 RN . HEKE R T2 HNSCLC
[IAUCA0.879, R N85%, 51t N82.9%, 2
T 7HE: i A S v T A D I A T M RS W
Y0 L f B H 19 BY(CYFRA 21-1). 442 fikHE 7
4 41 Ji7 (tissue polypeptide specific antigen, TPS)FH [fil
Je IE 470 Ji7 (cancer embryo antigen, CEA)ZE i 87 b i&
Yo BN, AT — BB SR B, X 1M LA miRNA
FH 342 W il 58 9ot £4) 5% 1052 (91.3%) S 25 vy T il i e
(85.7%). XL R K T ER 11 MmiRNAR L 15
12 F 97 AANSCLCI I R & . e Ja, AT A
WA T I K miRNAZK - 5NSCLC 3 To i AE A7 1
(disease-free survival, DFS)H5¢ &, &I MK FmiR-
155-5p7K 1 /= FINSCLC & 55 [1)DFS % % 47 T miR-
155-5p/K R FINSCLC % .« R AtATT A A, miR-
155-5p 5 NSCLCHE # 1l J5 % VI A K. Gao% it —
BERE T IMLIEmMIR-1551F 4 R b 2540 FH T fili it e
FIRZ W wTRetE, 434 1 3651 i it 2 (LA3 241
fe FE N R X B I i miR-155. CEAFICA-1257K °F
2w . 458 EoR, MiEmiR-155. CEAFRICA-
1251 T-12 W il Bt e R 0 BE s e e 20 R 72.2%
H168.7%. 58.3%A181.2% 66.7%H190.6%. I,
I {EmiR-15512 Wr i e R % i m, MICA-12512
b s e e S 1 e vy 24 = A T M g 12
I, RO FIRE S 20 1) H91.6%4165.6% . IX e 2
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PR, TEFmiR-15516A Fo A b8 Bt S vl 5 g il i
FE R W2 Wibr &Y. XuZECUNHE 7% 5 4 E
& A 9% BmiR-155. miR-221HImiR-21 5NSCLC
SR TR A 8 2 [ R A O P, FHRT-qPCRAS W
102f7INSCLC & # IfiL i H 3FmiRNAK] 7K ~F, & I
TR 2 S8 N R AR B 1 B AR IINSCLC R 35 1ML i
H3 R miRNAZK - 25 5 T R A U B R
NSCLCH: # . X#/R, LiR3FmiRNAN R IE 5K
S BB R R A B D FE v T R R R
RS MFERR . FIRHEFE 45 R R B, FEFFmiR-1557] LA
YENIR I Wi br, T A2 BT
SN W AN PP
2.3 B miR-1555 3L iR

PEHM miR-155H T FL M 5312 Wy J il 5 oAk
WO BNET . SunEL7R I 103451 7L e A 1ML i
HFmiR-1557KF, & B 7L Bk B8 3 I jE miR-1557K
BEE TN Haz W 3L R 14°980.1%,
TP RS 20 BN 65%F181.8%; I H3L A B
R JG MiEmiR-155 ) 7K 5 25 AR TR Al . X 28
S5 R, miR-155 MY o] T FL IR F 2 i, e
AR AT ARIE B R 4 bR £, LinEPSERG T
PEH mIRNAAE 75 1A N 7L 2 Wi bs 47, IF
53 W e 55 LRI B S O R KPR R LA W)
IRE. WIS R EoR, FUIRE B MEmiR-1557K
PEFER T RN AL, miR-1557KF B 2R
WON = AP B (ER. PRATHER-213 BH 14:)>HER-21:d
FIAR(ERFIPRIANE . HER-2FHPE)>luminal BE(ER
BH P4 F11/8PREH P . HER-2PH 74 )>luminal AZY(ERFH
P F/aEPRFA 4. HER-2FA ¥£). SorlieZ5 T 7% %
B, 7L M 3 4 B 5 L e A TS S DA O,
W = [ SR HER-23d 0k B 11 5 i %, 1fiiluminal A
TG . PCAATIAA, miR-1555 FLARE 43 19
By B K PG VRS S IAE G . B IRE SR B, T ER
miR-155 A AE A e br S F T S ) 52
TR 285 R TR 4 B
2.4 EHmiR-1555 R

IR, 76 FAmiR-1555 i iR 5% & I B 7%
B — RPN . LiuZE % 78 1 & A miRNATE
JigsE FH 2 W B =, FRT-qPCREZIN 1 14041 Jik
JiRdeE R L1108 P i IR 98 55 A 68451 4 e N IfiL
T8 55 e 0 1 FE AE DG B 7R miRNA(miR- 16
miR-21. miR-155. miR-181a. miR-181b. miR-

196aMImiR-210)7KF-. 55K K I, IX7FimiRNATE ik
i FR T T0LY R /KT 25 v T 18 M R I 4% R0 R
FENEE. Hrh, miR-196af T [ 3 g 12 W7 v i 15 4
21 N81.6%, miR-15512 W fige ftdes: 1) 1 A 5 N 70.4%
R A AT TN A, IR 7 I S miRNA LS 7] A Sy il 98 b
HEYIH T e 5 Bhiz .
2.5 {E¥miR-1555%EH R

g B W e 2 3R B R WLV s, S AR
4 2 By e iE B 9T O (International Agency for
Researchon Cancer, IARC)Z{ & 3 B, 20124F 4= tH: 51
S5 W B ROR I 20136 )5, SR R 55340, 4K
TR 216977, Ja B VEMR 5640, (R, G A 3
JHIRE AR G 4 v 4 LY e S I R TS VAl
Iy, LuZECRG I T 14615 45 E i B Fe0 1)
f JE N\ I3 FFmiR-1551 /K7, 45 1R B, 45 B
AE MEmMIR-1557KF 2 2 & T FE N, I {EmiR-
15512 Wi 45 B e AUC ~0.776, R85 FE 57
I3 N58.2%FM95%.  BEAR, A ATTIE > BT T I iEmiR-
1557KF 5RO B AR AE IR 06 R, 25 R, S
B M 38 3 P miR-155 7K i 3 MR FI~TV A 45
B s 1 H., M5 miR-1557K F & i 45 B
R AR AR A e RE e . B, AT —
A% 6 HL Ve R AT AR AT T, KDL IS miR-155
KV () 45 L e KR 3 AR AE A7 % (overall survival,
0S) J Jc i3t J& 4 17 % (progression-free survival, PFS)
AR T miR-1557K IR 1) 45 B i3 o DALk, Atk
AT, MLEmiR-155AMY 7] F 45 B g 51012
W, 38 T E 4 B e o3 A B T VEAS B0 A FE b o
2.6 fEFFmiR-15558%%E

Liu5F I miRNAs:E: Jr FIRT-qPCRA I £ i
A ZURII A miR-155 7K, KRB 21 41 miR-
155 7K~V 52 3 T 1, AR T I 28 miR-155 1 7K~ 41 5
EMHTN I AR, FEEEmiRNATE M 4 2
I35 H K PAAEA— SIS, WmiR-1227E 41
JH g 4H 2R A ) K PG v, T L FE 4 PR e A L R
7K TR 3 5 I BT Lodes 6 FTIT 7 25 S — 304,
LodesZ5 FlmiRNAFE K6 F H A 1 81 51 e «
Shfade . UPEUE . FUARE AT R A AN B I
5, a5, IR H AR TE FmiRNA R £ 1A i
T BB N AR, AT DU T B8 2 S FAmiRNA
(RISRVE A F] T 2HZAmiRNA . EAh, Al T3 2 0, 4n 5
9 N LA R R ARG 5 > A58, (7] B A7 7E 1M 2K A miR-
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F1 EFmiR-1557 IS BT P AV IR R B X
Table 1 Clinical significance of circulating miR-155 in tumor diagnosis
] Jrik EFFmiR-1557K-F R S=8 Sk
Disease Assay Circulating miR-155 level Clinical significance References
Diffuse large B-cell lymphoma RT-qPCR t Early diagnosis [13,53]
Acute leukemia Solexa t Early diagnosis [54]
RT-gPCR
Lung cancer RT-gPCR ) Early diagnosis, DFS, early monitoring of ~ [55-57]
radiation esophagitis
Breast cancer RT-qPCR ) Early diagnosis, pathological typing [58-60]
Pancreatic cancer RT-qPCR t Early diagnosis [61]
Colorectal cancer RT-qPCR ) Early diagnosis, clinical staging, prognosis  [62]
Esophagus cancer RT-qPCR ' Early diagnosis [63]
miRNAs Chip
Thyroid carcinoma RT-qPCR t Early diagnosis [66]
Endometrial carcinoma RT-qPCR t Early diagnosis, clinical staging, involved in [67]
migration
Malignant melanoma RT-gPCR ) Involved in migration [68]
155fFKE, M ARBEEAMNREEEE. X 3 44518

BB 5t 45 SR B, JEFAmiR-155 H I PR 75 S i 7 ik —
HHFIT . 3T ML miRNATE B ML FE o 2 15 4778 B
fiff, I35 5 M1 2 RNAWR— N 6 s e iR A4, H Al
WTE BB
2.7 fEHmiR-1555 H {tb hyeg

K bk g 48, JEF miR-15538 5 HUMR B0,
T B P BECORE M R R A RIBEY)
FI(F1). Lee 50500} 1945 FOIR i K 1 45 45 B3 A
7081 FOIR MR FL S IR R S AT T, R LR
7L SR g 2 I P miR-155 19 7K P 2 35 s T
PR B 45 5 B 2 miR-1557E HOR R L S R s B
AR AR R M5 R v S S R R
69.5%- R FIRE 7 PE 53 3 SN 74.3%F163.2%; 1t
AR R, I3 i miR-1557K 1 5 iR B A% 2 I A
Ko PUAATIE S, M3 miR-155F] V5 Ky — T 5 1112
W7 FFOIR Mg (0BT 48 AR . TanZ598F 97 T miR-1557E 1
A R R T P KT IR R R . AT
RT-qPCRAS M 44451 1 57 Py JELJegs 55 3 1ML 75, 45 SRR N,
I~V 75 e 8 3% S miR-155/KF & 3% &
FI-IY 75 B B . AN, kgt
(7 B8 P9 e £ I T miR-155/KF B35 i T 1o
ol . IXLegE R, 3% miR-1555 T 5 M
e 23 W1 e B B DA G, oA AR N T 5 A
TatE R R B E bR B .

T 7 A miRNA A AT 2 A 2H Z{miRNA
FF BB 93 175 12 W FVP A R s, 38 B 80495 /08
WU 77 (A ] B AR S50 i BRI, JE LA R T
TG A miRNA B 72 58 CaRL . B ARTE 2 Fh iR v
S 2RI, FEHmiR-1551) 75 KIE, JFREAE N —H
VEAE IR AR £, SR T B — i H miR- 15512 B
i 98 A e 1k AN BB M AN i, H T T I R AT A7 AE —
E M. E oG, Rz T SRR R AT LA A TR 4
— S hRiE; IR, JoRE R 5 AR TG B A I 2R
R TR MR R A KB . B X miR-
ISSIIR NI I, B2 FAT 1K v o S R, e 2%
S8 PR miR-155 A B AR B I 1 b e 5102
W AMEIEST 7 Ei e XIS Pl I FE bR 2 —
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