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Argonaute2 ( Ago2 ) protein, the core of RNA-induced silencing complex(RISC) , complexed with the guide strand of a small inter-

fering RNA(siRNA) or a microRNA(miRNA) and ubiquitously expressed and binded to siRNAs or miRNAs to guide post-trascriptional gene

silencing either by destabilization of the mRNA or by translational repression. It has important functions in processes as diverse as embryonic

development, cell differentiation and tumor biogenesis.
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TEEED Pl H A 30-OH RS BERRSS # , Piwi 45 F
(¥ Piwi-box [X.(£) Al LA Ei4% 5 Dicer f45 A" o Liu %5 78
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RNAs 454, JERL RISC, {5 Ago2 5/)N RNAs A5 fi4s 4
AN SRR BERN 43T, B B RO . X ARUTBRIB 1A
T2 1 NMRRE SR R 58, X PP IS L R S AT fig 2/
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sIRNA FhET L, 48 Dicer A ZFh L) HE A9 2544 55, (H XS
MZ 1) siIRNA/miRNA 2546 5YJRE AL 1% , R WAGHE
N Ago WA 4 FhEE FTHD hAgol ~4, HATH &I Ago2 B
F TR N DI BG4 , Dicer ZEAEMF—Fl Ago 413 RISC, i1
BUH A HREA R T e 550 mRNA ff 58 B RN 0 5 % B kM
AmaE AR
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{5 —/INER A3 Ago2 s i T2z, AN 1/E T DNA J5 30
FDXA, A SR R R 2 2R ) R Ak, DA S R e ik d
UL KR Ago2 A1) miRNA 7E TG I ALY AU & 48 X,
ATLASESR G A B, A AT AE AR R T
30% HHL I ) FAEZ 5 Ago AT RNAT BRA Ay E " .

TRE Ago2 1E UMM, JuH 2 b8 A0 B AR DGR AR & LRy
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i R R AR

Cheng Z57 JFH 21 215 AR AR AE g JHF 2 2L X6 LA 5
HR B Ago2 75 T 20 40 b 6 3k 00 2 M A BRI R,
Ago2 [¥3h B e 3k T LI 3 (R D JHF 96 40 L ) 448 J 184 5 e
TR GRS B DL S R 4 5 5 AR L, Ago2 IR T LA
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WFFARIR , Ago F IR FRIA B BB MR HITE G,/ G, ]
KA SRR IE B #E A S W52 i DNA &2 361, M4 il
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Ago2 4 ) siRNA/miRNA J #5238 % 24 Jif 88 114 2 A 7 2
BT — T ) BAT e AR A i B R S PR RO AT S S, IR
Y7 IR Y 2 B O TR E ROV P S AL RNA,
VB HE S ( HERE R )RR, DA T TR BEL T R DR P 9%
7, 2 R 1E, Ago2 SR AE A VFZIIREA N BT,
s BT TIREEIRR

S 30k

[1] MARTINEZ J, PATKANIOWSKA A, URLAUB H,et al. Single-stranded
antisense siRNAs guide target RNA cleavage in RNAi[J]. Cell ,2002,110
(5) :563 -574.

[2] HOCK J,MEISTER G. The Argonaute protein family[ J]. Genome Biology,
2008,9(2) :210.

[3] KIDNER C A,MARTIENSSEN R A. Spatially resticted microRNA directs
leaf polarity through Argonautel[ J]. Nature 2004 ,428(6978) :81 —84.

[4] MEISTER G,LANDTHALER M,PATKANIOWSKA A et al. Human Argo-
naute2 mediates RNA cleavage targeted by miRNA and siRNA[J]. Mol
Cell ,2004,15(2) ;185 - 197.

[5] LIU J D,CARMELL M A,RIVAS F Vet al. Argonaute 2 is the catalytic
engine of mammalian RNAi[J]. Science,2004,305 1437 —1441.

[6] O'CARROLL D,MECKLENBRAUKER I,PRATIM DAS P, et al. A slicer-
independent role for Argonaute 2 in hematopoiesis and the microRNA
pathway[ J ]. Gene & Dev,2007,21:1999 —2004.

[7] LIMA W F,WU H J,NICHOLS J G et al. Binding and cleavage specifici-
ties of human Argonaute[ J].J Biol Chem,2009,284(38) :26017 —26028.

[8] KHVOROVA A,REYNOLDS A,JAYASENA S D. Functional siRNAs and
miRNA exhibit strand bias[ J]. Cell ,2003,115:199 —208.

[9] HUTVAGNER G,SIMARD M J. Argonaute proteins:;key players in RNA
silencing[ J ]. Nat Rev Mol Cell Biol ,2008,9(1) :22 -32.

[10] MONTGOMERY T A,HOWELL M D,CUPERUS J T,et al. Specificity of
Argonaute7-miR390 interaction and dual functionality in TAS3 trans-act-
ing siRNA formation[ J]. Cell ,2008,133(1) :128 —141.

[11] FILIPOWICZ W. RNAi the nuts and bolts of the RISC machine[ J]. Cell,
2005,122(1) ;17 -20.

[12] SONG J J,SMITH S K,HANNON G J,et al. Crystal structure of Argo-
naute and its implications for RISC slicer activity[ J . Science ,2004,305 ;
1434 - 1437.

[13] LEWIS B P,BURGE C B,BARTEL D P. Conserved seed pairing, often
flanked by adenosines, indicates that thousands of human genes are mi-
croRNA targets[ J]. Cell ,2005,120(1) ;15 -20.

[14] KOESTERS R,ADAMS V,BETTS D, et al. Human eukaryotic initiation
factor EIF2C1 gene :cDNA sequence , genomic organization , localization to
chromosomal bands 1p34-p35, and expression [ J ]. Genomics, 1999, 61
(2):210 -218.

[15] DOME J S,COPPES M J. Recent advances in Wilms tumor genetics[J].
Curr Opin Pediatr,2002,14(1) .5 -11.

[16] ZHANG L,HUANG J,YANG N, et al. MiRNAs exhibit high frequency ge-
nomic alterations in human cancer[ J ]. Proc Nead Sci USA,2006,103:
9136 -9141.

[17] ADAMS B D,CLAFFEY K P, WHITE B A. Argonaute-2 expression is
regulated by epidermal growth factor receptor and mitogen-activate protein
kinase signaling and correlates with a transformed phenotype in breast
cancer cells[ J]. Endocrinology ,2009,150:14 —23.

[18] LI L,YU C H,GAO H J,et al. Argonaute proteins ; potential biomarkers
for human colon cancer[ J ]. BMC Cancer,2010,10.38.

[19] CHENG N,LI Y,HAN Z G,et al. Argonaute2 promotes tumor metastasis
by way of up-regulating focal adhesion kinase expression in hepatocellular

carcinoma[ J ]. Hepatology ,2013,57(5) :1906 - 1918.
(T#% 3239 ®)



42 £ 11 4

WER RILERN B E LR

3239

6) o Vh il i At 5 SOk i Rz 3 AR — 2, O e X
LTV 1% S

Ny’ 4,,\@%3{0 H-NMR (500 MHz, [ D, ] DMSO)§:
12.62(1H,br-s,5-0H) ,7.66(1H,dd,J =2.0,8.0 Hz,H-2'),
7.53(1H,d,J=2.0 Hz,H-6") ,6.80(1H,d,J =8.5 Hz,H-5") ,
6.39(1H,d,J=1.5 Hz,H-8),6.18(1H,d,J =2.0 Hz,H-6),
5.36(1H,d,J =7.5 Hz,H-1"),3.21 - 3. 80 (m, ¥ Jii 1=
=) ,"C-NMR (125 MHz, [ D, ]DMS0) 3:177. 8(C4),164.9
(C-7),161.6(C-5),156.6(C-9),156.5(C-2),148.9(C4"),
145.3(C-3"),133.9(C-3),122.4(C-1") ,121.5(C-6') ,116.3
(C-5"),115.6(C-2"),104.3(C-10),102. 3(C-1"),99. 2 ( C-
6),93.9(C-8),76.3(C-5"),73.6(C-3"),71.6(C-2"),68.3
(C4"),60.3(C-6") o LA Ui H5 s 5 SOk 18 o i e 2% 3-
O-B-D-PZLBH AT He A — 34, il S e %A & it 2 R 3-0-8-
DR FURHE
2.2 PhyEEdh A s L o i
2.2.1 REASZZEBYIGHENNRES R, Rk 1 vl A, K3
P25 ZE BTN LAT95 ZHMIpRA — & AR, b DL
W 800 pg/ml 1E T J2 26 O v 10 iV FH RS, T £ 400
pg/ml B Xt LA795 4 Jf Ak 00 ) B 2 9k 555, 40 i 28K
18.7% s ATk FN 2, TR £, T8 25 JUy (%) 400 il £ FH AR AH X 42 55
1AL U E IR BT 800 e/ ml I A 2k 21.7% , 2. 1R
ZEEBUYIAER FE 800 e/ ml B AR Hy 28. 4%

*1 RPEKEEEMIXE LA795 MK aisiER

S YRA: KA 2 // %

800 pg/ml 400 pg/ml 200 pg/ml 100 pg/ml
AL U 21.7 20.4 13.7 2.8
LR TR 28.4 16.8 16.7 15.2
IE T AR 66.3 18.7 10.7 9.6

2.2.2 RETERAACA WML, h2 2 o, %
WIS AU A PR LATOS ALK B 498 , 1L A

(L% 3171 ®)

[20] SHAUGHNESSY J D,ZHAN F H,BURINGTON B E,et al. A validated
gene expression model of high-risk multiple myeloma is defined bu dereg-
ulated expression of genes mapping to chromosome| J ]. Blood ,2007,109 .
2276 —2284.

[21] PARISI C,GIORGI C,BATASSA E M, et al. Agol and Ago2 differentially
affect cell proliferation,motility and apoptosis when overexpressed in SH-
SY5Y neuroblastoma cells[ J]. FEBS Lett,2011,585(19) :2965 —2971.

[22] WANG Y X,ZHANG X Y,ZHANG B F et al. Study on the clinical sig-
nificance of Argonaute2 expression in colonic carcinoma by tissue mi-
croarray[ J]. Int J Clin Exp Pathol ,2013,6(3) :476 —484.

[22] ZHANG J,FAN X S,WANG C X, et al. Up-regulation of Ago2 expression
in gastric carcinomal J]. Med Oncol ,2013,30(3) :628.

[23] YANG F Q,HUANG J H,LIU M, et al. Argonaute 2 is up-regulated in tis-
sues of urothelial carcinoma of bladder[J].Int J Clin Exp Pathol ,2013,7
(1):340 -347.

[25] ZHOU Y,CHEN L,BARLOGIE B, et al. High-risk myeloma is associated
with global elevation of miRNAs and overexpression of EIF2C2/AGO2
[J].PNAS,2010,107 ;7904 —7909.

[26] KARANTI S,BOLLA A,DILLON C,et al. An atlas of the microRNA ge-

2 BRI 100 pg/ml BRI R 2 23.3% 4654 2.3 4 #8
ST AL A W, AR 100 pg/ml B (3 41 ) 28 347 88 i
30% ,

®2 RPEHLEWIT LATIS HEEKEMHIER

e APVERINEIE ) %

100 pg/ml 10 pg/ml 1 pe/ml 0.1 pg/ml
1 23.3 - - -
2 45.0 26.6 - -
3 4.2 29.0 - -
4 33.4 31.1 16.0 11.2
3 it

R4 FEBER AL X LAT95 4 kA — 2 p 4 il 4
AL, HA LUE T B2 A B 7R = R 800 we/ml A (30 i /E
FHER A T LR < TR ZE TR A il 4 AR X 4555
FRLIL AT LATOS Al ffAR i3 AR FH 555 o
S 3k

(1] EZPEE2E R (h AT s
BORHIRRE, 1998

2o hUEAE M), Hig: HIERIE

2] rhERlAs hEEY " FEZE RS thEREYE M. Jbnt Bl
Jirt:,2004.

[3] ok, il RSO Rt e[ 1], IR E L5248 A&, 2007, 17
(1):15 - 7.

[4] SHINODA Y,MURATA M,HOMMA S, et al. Browning and decomposed
products of model orange juice[J]. Bioscience Biotechnology and Bio-
chemistry, 2004 ,68(3) :529 —536.

[5] MOHAMED BOUKTAIB, STEPHANE LEBRUN, AZIZ ATMANI, et al.
Hemisynthesis of all the O — monomethylated analogues of quercetin inclu-
ding the major metabolites, through selective protection of phenolic func-
tions[ J]. Tetrahedron,2002,58:10001 —10009.

(6] bz, XU, skibehar, 4. SRR [T ]. e,
2007,32(8) :695 —698.

[7] DESAI H K,GAWAD,D H,GOVINDACHARI T R, et al. Quercetin 3-(6"-
caffeoylgalactoside ) from Hydrocotyle sibthorpioides [ J]. Phytochemistry,
1982,21(8) :2156 —2158.

[8] W, 5kZ%, im0z, & M ERITUMREE LR 5 [T]. REHh
Z44E,2007,32(14) 1425 — 1428.

nome in human DLBCL/[ J]. Blood ,2007,110:563.

[27] CHIYOMARU T,FUKUHARA S,SAINI S, et al. Long non-coding RNA
HOTAIR is targeted and regulated by miR-141 in human cancer cells
[J].J Biol Chemm 2014 ,doi;10. 1074/ jbc. M113. 488593.

[28] ZHANG X,GRAVES P,ZENG Y. Overexpression of human Argonaute2
inhibits cell and tumor growth|[ J ]. Biochim Biophys Acta,2013,1830(3) :
2553 -2561.

[29] NAOGHARE P K,TAK Y K,KIM M J et al. Knock-down of argonaute 2
(AGO2) induces apoptosis in myeloid leukaemia cells and inhibits siR-
NA-mediated silencing of transfected oncogenes in HEK-293 cells[ J].
Basic Clin Pharmacol Toxicol ,2011,109(4) :274 —282.

[30] KIRIAKIDOU M,TAN G S,LAMPRINAKI S, et al. An mRNA m(7)G
cap binding-like motif within human Ago2 represses translation[ J ]. Cell,
2007,129(6) : 1141 — 1151.

[31] MARONEY PA,YU Y,FISHER ] et al. Evidence that microRNAs are as-
sociated with translating messenger RNAs in human cells[ J]. Nat Stuct
Mol Biol ,2006,13(12) ;1102 - 1107.

[32] VASUDEVAN S,TONG Y,STEITZ J A. Switching from repression to acti-
vation ; microRNAs can up-regulate translation [ J ]. Science, 2007, 318
1931 —1934.



