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BB J5 R 1 40 g (hepatocellular carcinoma, HCC) & k. H /A 3& T 4= 56y
R R R 2 —, SR HCC A7 BURYE A T T R A 2 .
1§ M2 I 2A(protein phosphatase 2A, PP2A)/& 5 2 i s i K +; PPP2R2D
B K 4 hd 1) PP2A-B558 MV S 15 4l i S 30T 22 43 24 ¥ o BATHTINOF LS E T
PPP2R2D F[A] 3°-F#H 3 [X (3 -untranslated region, 3°UTR)J+15G>C £ &AL A
Z /N RNA-133b(microRNA-133b, miR-133b) ¥ i) i #, AW 57 B 7E &1t
miR-133b 145 PP2A-B558 51 HCC 47 24475 3 (1 41 i J) 1] 2 40 i e gk
(K1 7>- AL, S HCC i fb 27 Pl 2 A2 K

T KA AEDE B2 D50 NJEE HCC 41481 PPP2R2D i [K R ik 7K,
Tl miR-133b H#EIL R 45 & W f /N H g . EFE HCC ALy 2594 (cisplatin,
cDDP) A 25 T-HiAs R . A\ HepG2 41 M g 40 HIAS 20 I g A4 9 AR B6: 0F 5 5
fy i PPP2R2D i PRl i ik A1 iy 2k JA 8 € HepG2 40 M #k , KL K
PPP2R2D-3’UTR+15G>C £ &1 Vil{# KA 50 e HepG2 41 futk; KA miR-133b
(PSS A I £ 7. miR-133b ik B FA A A SR SE I 9k i R
Wi SRR I H R mRNA K, S B3, e st Seie 24 S i Adr
AR, L2015 S TR B RIS MR A S0l 2 PP2A IgvsPE, a4
ARGy W4 A WA 0 A1, Transwell S50 BT 40 UEAS RE 1, To B LS 50 DF
Pran it [ 3R EFTRE S, Annexin V-FITC 3 TG IR Sl e 4 A 1, Wi
U S VAR D A0 e S B R 0 R SRS RELR 2 6 20 A A oA R T i B LA
HI, X% S 35 AT A5 2 DRS00 s DR A i PR 4 12k

i3 (1) HCC Mg 41231 HCC 41 futk ) PPP2R2D ik /K ~F-AH L AR Mg
20 AR IE ;T 40 M 40854 (P<0.05). (2) cDDP %55 HepG2 4i ik seidmifil, vofs
TE G AR8, 40 i 8 B GL I L Ag 3 vy . G2/M I LE 45 %41 (P<0.01) . (3) cDDP
755 HepG2 41 ffl PP2A i i% M 1¥=, PPP2R2D mRNA Fl B558 £ [ A1 w5

*AURITZ [ 5 H AR BHF L4 (81172705, 81573181, 81402648, 81472997). 973 TR IR 5T
L 151(2014CB560710) . [ 5% H AR Bl 4 T i1t H (81130052) i it 44 H AR R 2% 5L 4 il H
(2014J01372, 2014Y2004, 2015J01344) [ [ ]k 2% 1113254101 H (2013SHO07) % )
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(P<0.01). (4)#EAMALS, AHLLXTHEAHL, PPP2R2D JE[AMICK A4 i PP2A
B P PR, 40 0T IR T A4 1 (cyclin-dependent Kinase 1, CDK1)# ik 14
i, CDDP 5 31f) GL R . ST AW e B e b o I T 8 o A0 1 B 40 )
753 LA /3 52 (P<0.01); AHLL X HA4H A, PPP2R2D LR fm ik gl PP2A iy
WTER E, CDK1 RIAKEK, cDDP W53 GL IABHM . ST, v b T sk
A RT3 (P<0.01) . AR PNIRES, AHLEXTHE, B55SER
IEFE AR A=K 52 cDDP I 5 fin {2 3% (P<0.01) . (B)AH LK IEH fF41 A, HCC i
1 miR-133b ik K A% 4 5 (P<0.01); miR-133b 4[] PPP2R2D KE[K, — 3%
F 95 K F B f M % (P<0.01) ; cDDP i 3 miR-133b # ik FE AL, 425
PPP2R2D-3'UTR sk i3 PE (P<0.01); 30 miR-133b %k )5, PPP2R2D
MRNA F1 B558 £ [ 3k ¥ 1%, cDDP 5 3 1) G1 AR ##5 LEE 4Pk &2 (P<0.01);
B miR-133b & iX )5, PPP2R2D mRNA Fil B558 4% 1K 1A T+, cDDP %%
() G1 31 BEL¥ 5 in ) 3% (P<0.01); (6) cDDP i 5 AN[A]JE K %4 HCC 41 ffis PPP2R2D
MRNA %% /K FA[(P<0.01); #HEL PPP2R2D-3"UTR+15CC % K AU 41 i, cDDP
%53 PPP2R2D-3"UTR+15GG HEN AL 41 i PP2A g i YL . G WIFH N 4%
b SRR D ST R A A A 5 (B (P<0.01).

. PP2A-B558/E 15 HCC ALy7 BURME RV /L 7> TH#E A, miR-133b il
IL [ PPP2R2D 2 55 41 g A 11145, PPP2R2D-3’UTR+15G>C £ 45 HCC
AT BB 2 AT I, A S g N BE HCC IiRg A 2% T 9 RN fe k1 F5URIF 5 S 41t
SRR -

REEw: EEERNE 2A-BS50WIE AN AT HURPE miR-133b
RATR 2 A1
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Abstract

Objective: Hepatocellular carcinoma (HCC) remains a major public health
problem in China. The identification of effective targets for enhancing HCC
chemosensitivity is of great significance. Protein phosphatase 2A (PP2A) is an
important tumor suppressor. PP2A-B558 subunit, encoded by the PPP2R2D gene,
play a critical role in the regulation of cell cycle and mitosis. Our previous studies
revealed that the polymorphism of +15G>C in the 3’-untranslated region (3’UTR) of
PPP2R2D gene involved in the regulatory mechanism of microRNA-133b
(miR-133b). In this study, we investigated the role of PP2A-B555 and related
mechanisms affecting chemotherapy sensitivity of HCC under the regulation of
miR-133, so as to provide a scientific basis for the prevention of HCC.

Methods: Bioinformatics analyses were used to analyze PPP2R2D expression
levels in HCC cohorts and calculated the predicted free energies of the binding
between mMIRNAs and their targets. Cisplatin (cDDP) was selected as a
representative chemotherapeutic drug of HCC and HepG2 cells were chosen as a
sensitive model for in vitro and in vivo studies. The stable PPP2R2D-knockdown
and -overexpression HepG2 cell lines, and stable PPP2R2D-3’UTR+15G>C
polymorphism-regulatory HepG2 cell lines were established. miR-133b mimic or
inhibitor was used to establish miR-133b-overexpression or -suppression model.
Quantitative real-time polymerase chain reaction was used to measure mRNA levels.
Western blotting, immunofluorescence and immunohistochemistry assays were used
to determine protein levels. A serine/threonine phosphatase assay system was used
for measuring PP2A activities. Flow cytometry was used to analyze cell cycle
distribution. Transwell assay was used to evaluate cell migratory ability. Cell colony
formation assay was used to evaluate cell self-renewal capacity. The Annexin
V-FITC apoptosis detection kit was used for apoptosis assay.The tetrazolium-based
colorimetric test was used to determine cell proliferation. Xenograft studies in nude
mice were performed to analyze tumor formation or suppression in vivo. Dual
luciferase reporter assay system was used to analyze luciferase activities.

Results: (1) PPP2R2D expression was down-regulated in both HCC tumors
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and HCC cell lines (P<0.05). (2) cDDP inhibited cell proliferation, decreased colony
formation areas, induced G1 phase arrest in HepG2 (P<0.01). (3) Treatment with
cDDP increased PP2A activities, PPP2R2D mRNA and B556 protein levels
(P<0.01). (4) Knockdown of B558 decreased PP2A activity, increased the expression
of cyclin-dependent kinase 1 (CDK1), partially reversed cell cycle arrest, migration
inhibition, colony formation reduction, apoptosis increasement and proliferation
inhibiton (P<0.01). Artificially increasing the expression of B556 increased PP2A
activity, counteracted CDK1 activation, modulated transitions of the cell cycle, and
increased the suppressive effect of cDDP on cell migration, colony formation,
apoptosis, and proliferation in vitro and tumor growth in vivo (P<0.01). (5) The
expression level of miR-133b was significantly up-regulated in HCC cell lines
(P<0.01). miR-133b was found to target PPP2R2D. The expression of miR-133b
was negatively correlated with PPP2R2D and B556 in vitro and in vivo (P<0.01).
cDDP decreased the expression of miR-133b and increased the luciferase activity of
the reporter construct bearing the PPP2R2D-3’UTR (P<0.01). miR-133 mimic
suppressed the levels of PPP2R2D mRNA and B556 protein, and rescued G1 phase
arrest induced by cDDP; miR-133 inhibitor enhanced the expression of PPP2R2D
and B556, and accelerated G1 phase arrest induced by cDDP (P<0.01). (6) cDDP
increased PPP2R2D mRNA levels in varying degrees in HCC cells with various
genotypes (P<0.01). The PP2A activity increasement, G1 phase arrest, migration
inhibition, colony formation reduction, apoptosis increasement and proliferation
inhibiton induced by cDDP in cells containing PPP2R2D-3’UTR+15GG genotype
were much more significant than those in cells containing PPP2R2D-3’UTR+15CC
genotype (P<0.01).

Conclusions: PP2A-B5586 might be a potential target for increasing the
sensitivity of HCC to chemotherapy. miR-133b participates in cell cycle regulation
by targeting PPP2R2D. The polymorphism of PPP2R2D-3’UTR+15G>C is
associated with different sensitivity of HCC chemotherapy. Our study provides
experimental evidence for the chemoprevention and targeted intervention of HCC.

Keywords: protein phosphatase 2A-B555 subunit; hepatocellular carcinoma;

chemotherapy sensitivity; miR-133b; single nucleotide polymorphisms.
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Abbreviations and Acronyms

WLHE  FCRRR TS TR
133in miR-133b inhibitor miR-133b %)
133mi miR-133b mimic miR-133b 44
2R2Dc PPP2R2D coding sequence PPP2R2D 4ht 34
3’UTR 3’-untranslated region 3 -JERHPEIX
B558 B556 subunit B558 W3k
Bax Bcl-2-associated X protein Bel-2 ¢ X 2
Bcl-2 B-cell lymphoma 2-related protein B 41 bk B8 2 AR R
BDP carboplatin ~4H
cDDP cisplatin JIE4A
CDK1 cyclin-dependent kinase 1 2 o JE) S A e 1
DAPI 4, 6-diamidino-2-phenylindole 4'6- " JPRIE-2- IR TN Wk
GAPDH  glyceraldehyde-3-phosphate dehydrogenase H i g - 3Tl 1 it Ul
GEO Gene Expression Omnibus HEDR AR H 4
HCC hepatocellular carcinoma JH- 40 Jf e
ICso half-inhibition concentration A A
IHC immunohistochemistry G RE Ak
inNC miRNA inhibitor negative control MIRNA FI5IH B 14 %) 1
L-OHP oxaliplatin L SUFIES|
mfe minimum free energy 5/ HHfig
miNC miRNA mimic negative control MIRNA L) B 11 )
miRNAs  microRNAs /N RNA
miR-133b  microRNA-133b 147N RNA-133b




YA AR

PWILHE SRR A&
MTT 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide MR e i
oncomiR  oncogenic mMiRNAs FHUE miRNAs
oD optical density g
pBabe plasmid pBabe-puro YU 2 % pBabe ik
p-CDK1  phosphorylated cyclin dependent kinase 1 &1t CDK1
PCNA proliferating cell nuclear antigen S5 A M R
pGL3c pGL3-control luciferase reporter vector PGL3-%J HE S 2l T Sk Rl A
Pl propidium iodide LAk A
PPP2R2D  gene encoding PP2A-B558 PP2A-B5584i ity [l
PP2A protein phosphatase 2A B A BRI 2A
gRT-PCR  quantitative real-time polymerase chain reaction SN S SR B e Y,
shGFP shRNA targeting green fluorescent protein B ) 2R (056 1 ShRNA
SshRNA short hairpin RNA %65 J& RNA
sh2R2D shRNA targeting PPP2R2D mRNA sequence #i 1) PPP2R2D f1) sShRNA
SNPs single nucleotide polymorphisms HRTIR 2 51
WB western blotting B P25 E[1375

\|



H =X
= n v - 1S I
a1 11
N vl A Y - \Y;
%—E Bl %_ ..................................................................................................................... 1
Lo BB oot e 1
(O - 0 2T T 1
1.3 BBEBBEREE 2A ..o e 2
LA TN RINA oottt r et e e et ee e ne e 3
ST - 5.3 2 1 OO 4
CGRE 7d = F: T 1 OO 5
-k 5,5 Ny o 7
2. L BB et 7
PR oy B =t il T OO 13
PICTIE " 3 3 6= s~ OSSO 37
A= - S 38
3.1 HCC MEZHZRF0 HCC {Ra#k PPP2R2D RiZZRAKFE ..o 38
3.2 cDDP %S HepG2 A EE R SHAMEAREMT ..o 40
3.3 cDDP %S HepG2 4B PP2A-B558FRIKHE R ....cccooo oo 47
3.4 PPP2R2D FixiFHE#NE cDDP %S HepG2 4 A& #B /4 Fr8u B 1 2 25 49
3.5 miR-133b if#E PPP2R2D £ 5 cDDP %S HepG2 R ........... 69
3.6 PPP2R2D-3’UTR+15G>C &7 1E# M cDDP % 4Rk 7 SUS s Z& 77
= S 87
4.1 PP2A-B556 215 HCC LT BRI B ES FEBA .o, 87
4.2 PP2A-B556 BT MBI Bz 7S & &M HCC {LIrsBtE...oooo 88

VIl



H o %

4.3 miR-133b #l[5 PPP2R2D £ 54 BaE AR A= 800 HCC 1L agmift ... 93
4.4 PPP2R2D-3°’UTR+15G>C #7515 HCC {LITHIE SRR ..o 96
e T = - 08
DL BT oottt 98
T - - BSOSO 99
X v S 101
DR 3 ettt 112
B T et et 116
B BB et e et 118

VIl



Table of Contents
ADSTFACT IN CHINESE.......coc s I
ADSEract IN ENGIISN........coooooooe s i
Abbreviations and ACFONYIMS ...............coeevvieeeeeeriesseeesseessseessesssss s enseessssioen \/
Chapter 1 INTrodUCTION...........ccoooooovoeeeeceeceeeeeeeeeeeeeeee et 1
1.1 Hepatocellular CarcinOmMa..........c.cceiiiiiiiiiiiie e 1
1.2 Platinum-based chemotherapeutiC drugs..........ccoceviiiieiininiiinseeee 1
1.3 Protein phosphatase 2A ... 2
1.4 MICTORNA Lottt et e e reeteeneenteenneans 3
1.5 Gene polymOorphiSm ..o 4
1.6 Purpose and SIgNifiCANCE............ccoiiiiriiiire e 5
Chapter 2 Materials and Methods ... 7
0 A Y =1 (=] = 1TSS 7
2.2 Indicators and methods for deteCtion ...........cccovvviriieienene s 13
2.3 STALISTICS .. teiii ettt ettt e e e s te et e reenne et esneenreeneennes 37
Chapter 3 RESUILS ... 38
3.1 PPP2R2D expression is down-regulated in HCC tumors and HCC cell
FINIES et e te e ne e ne e 38
3.2 cDDP induces anti-cancer susceptibility and cell cycle alteration in
HEPG2 CEIIS ... 40
3.3 The expression of B556 in HepG2 cells is increased by cDDP .................. 47
3.4 PPP2R2D expression influences cell cycle/chemosensitivity alteration
induced by cDDP in HEPG2 CellS......ccoiiiiiiiiiiceee e, 49
3.5 miR-133b regulates PPP2R2D and participates in cell cycle alteration
induced by cDDP in HEPG2 CellS......ccoiiiiiiiiiiieeee e, 69
3.6 The polymorphism of PPP2R2D-3’UTR+15G>C influences chemosensi-

H o %

IX



tivity alteration induced DY CDDP.........cccocooiiiieiiie s 77

Chapter 4  DISCUSSION........oo..oooeirceeeeeseeeseeeeeeese e 87

4.1 PP2A-B556 is a potential target for increasing the sensitivity of HCC to
CREMOTNEIAPY .. .o s 87

4.2 PP2A-B556 influences chemotherapy sensitivity of HCC by regulating
dynamic transitions in cell CyCle.........ccoviiiiiiii e, 88

4.3 miR-133b participates in cell cycle regulation and influences chemothe-

rapy sensitivity by targeting PPP2R2D .........cccccooiiiiiicniiiiii e, 93

4.4  The polymorphism of PPP2R2D-3’UTR+15G>C is associated with che-
motherapy sensitivity Of HCC ..o 96
Chapter 5 Conclusion and ProSPeCt...........coorcevccimeneeercesseeessiisenee 98
5.1 CONCIUSION ..ttt bbb 98
5.2 PIOSPECT ...ttt e 99
RETEIEINCE ... 101
REVIBW ... 112
APPENAIX ..o 116
ACKNOWIEAGEIMENT ..o 118



|
gl
il

I
ok
i}

1.1 BFARRsE

JUR M B i A N LA Ak R G 0 g o [ B SE F 2X LA (JARC)
2012 AR AT AR IR GAT W3 2= G v B o, AR & Shgd 9o 49 HE A7 o
JHsEAE et BB UL . A2 T b A ER TLAT R o JHFR A i BOAE I g, ot 4 Bk i
FAEIR B 7@ AE S VRRE SR HEAL by, BFIE R RO B K A B S A7 . (R
FOEE SRR e, 2012 4, 4ERETAR PB4 782,500 #il, SET i Bk
745,500 5, Forb 2 i) AR A L

Ji M e T BT AT 41 g g (hepatocellular carcinoma, HCC). ATFIfL 7 DA IR
FFF DA IR S RO T RE A0 A, S, 70%~90% 1 J5i & PERTJ 5 HCC. HCC 1K
R 2GR R R, R RN R . mhATE R BL BEE. MW, JE
WS PERR R« REYPERFREAL L R BE TRl et o, S, BT 4800 3 K L 2 Ak
HCC )2 fa e F 2O, 78N BT 5890 35 (HCV) B HRAT I = 5K v, 4l
HAS B, HCV BEGeIe HCC [ E LAaB PR 28 107 MV AR 350 1 DX s 7
LARg AR, HCC i AT i iy M vk BT 58 93 B (HBV) I e 09 7R 48K,
AT — % HCC il HBV J& 51, B M 2947 9300 Jj N4 HBV, &
HCC M kHhIX 2 —tm, fiF HCC AJikalE, FHISWiimxME, Ko s
Wiz I O NI B, A0 Y. HCC R mr . ButR s, ™EE
o FEL N R AR A R A iy, Ak 2ty oK T DR (R S AL R I 2 B 2K
DRl i A 28T 4 SRR T HCC (18R A R i e ik el 24 3 T AR SCGHAE i 44 s il

Wz~

1.2 $ARLFTHY

B RS Y 2 R F T 2 M e VR T I PR 250, 3 SR
PUHLZHEN 1A% 5 DNA 43 I 5 41-DNA (L54, 530 DNA g5 f 4y, Bi
1 DNA S il e, 5 1E 4 it J53 353 BEL s -5 250l JfL 97 12040 4 (cisplatin, cDDP).
“£4f1(carboplatin, BDP). ¥ y> A4 (oxaliplatin, L-OHP) /3 Al 56—, . =A%

1
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FALIT 250, cDDP SR H FHPURE 2y, ARGRK S PUREM, |z
PP, AL PR AETH AR GUREE (AR EALIR YT, SR TR (1A AT 2y
va, e HCC &R o2y, cDDP BEA R4S, & S5/
ARFEE, JFE DNA KA, Miidiifil DNA Ziil. BDP 3t
cDDP #Hifr, (HFEFER /N, L-OHP % 2 Fhibe 4il s 0 4E ], £ cDDP
[ESTNETE Wiahi=Prdl SRS R e R 58 SR IU PRy Gl

FERR AL T I RE T, RSS2l S PR A A L5 Sl i, Sk
A 2y, AT U R, iR R 25 IBLHRIBCA = 2% HTHE s L
R 2Y M e LA 3 2 5 A EHIR(GSH) J¢ y- B AR BB (GG T) T i
2 I 25 5 RIS . B AR 1 RA I iy DA LA AR 5 i 1) SR A el
WHFURM], GSH RESHHIRZM4T 15, et LR, A JLRUE, R S pe A
1 H A8 0 g PR A QU P e AL B ME U M P 55 ;. GSH RERLIEHASR S
DNA S HAT SN EY, InasEZmin DNA, FEC25 PP s a3
R A, AT R IR 2529, GGT nf MG 4ifey GSH /KF-, FEKZ W)
P, AE IR A0 24 Hh A4 AR T BHSR 2508 T LA S 24 4H Ok B T
i AT 25 R GV A LBEARZ A, das S i 2 fu b, Ak,
IR e R AR AR 1 T v g DR A A T2 e INK/p38 MAPK {55 Tl i . Akt
A UL 1 AU AR LU TR R BASR 25 TR 25 10 73 L 0 ARSI 2 ) D T
LGP T IR, I R S 2 ia T BB R R, DRIk, SRR If 4
FAAS T BUBIEIE AT B Tl i 25 SR 7RG TRSRAGT U AN 5C 70 1 LR
RS2 ) P I HH 48 (4t AR Al o

WeAIaT 2 R _ER Y HCC iy M BT Ber —. AR, ANH S ALy
BRI S R ATy U ST R R 7 i i A, sk §+ HCC ALyr Uk
PERR IS THLHIRE S, X354k HCC 2 Wiy 7 i BCE s, (L BERI = HCC
BHE WIS WORT R R RS RN, R R R A By S
WK

1.3 FJERAHERE 2A

T H G 2A(protein phosphatase 2A, PP2A)EELAZ 41N ) 72 Kik 4

2
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Parand A3

B OW S

TR 3 SR PRI 2 e B U, 6t 40 B P AN RIS 5 A DG R 4R B 1 1)
R, S 5 AR RS AR, A0 . A R T B0
Pk SV 2 AR R RO R R0 BFSER ], PP2A BERS 4% c-Myc. Rb. p53.
MDM2 %58 [ sl G, i 22 B IR A0 15 5 s T A 41, S 4 e 3
HORE SR B RR AL A, TS 55 4l BB AN 9, R FEPUR VR e, BFFK
ILAE RGBSR N A M v, LR AR A0 /T 40, 5 S0 5245 0 440 ) S 4 £
K5~ Cde20 Je i 22702 MR sh pre i i) . Cde20 i 2k 41 g v] LLig L CDK1 Al
KRG (GWI) I i A 220 34, T 2250 240018 HARH T~ PP2ASS, [T,
PP2A 1k 41 AT 22,53 2L R 7, WA A 2 B 1) A7 22 5 SRR O e R P

PP2A J2& HIAN Rl EHE2H B ) 5 4 522 A, o, — SRR A Ay i i il
AL C WH(PP2A-C)FISZ 4L A W IE(PP2A-A); — AR 2 3 ik 1) 4 4L
&%, B Cy A WIAAEIIEAY B WH(PP2A-Bs)4 i1, Hod, PP2A-Bs i
JLRE PP2A I EBRE D T, B HEH] PP2A (TGRS A A s ek, I
At L ) R S (R A BRI B Y B T PP2A T A (IR ] (¥ Th R R #E
PP2A-Bs WA:A B. B’. B”. B UUAMNNESE, 735l B AN [R] AR J A 20 ) - 375K
WA AN k. B(BSS/PRSS) KA av B ys & PUFPFAMA, JLh B558
H1 PPP2R2D J (A%, 5 4l A7 2273 28 e J913E AR HY )i 247 5. Mochida
SRR AR TS IR NI 1 BSSS AEvE, (RUEdENA 2020 ILR A
S M, AN INNSEAG ) BSSS S5, Wit Weel {06 1) 40 i & 391 51 dgi ik
iy 1(cyclin-dependent kinase 1, COKL)#E/R AL, wI L2 MIFHIET CDKL yift, 7
WAL EHIR N AT 22 73 2L ENE, BFFTR W], PP2A-B558 it 5 CDKL AHF.AE
JH VA0 30 R R . TR A0 B A A S A A R 4, PP2A-B55S
CDKL [ (¥ AH A FH X 40 it ) S 2 25~ F A 6 s i 15 5 S5 50T 2915 5
20 i S S REL A L HU R U A AR WA, X PPP2R2D HJE A R4 2 15 g
il 389 1 HCC A7 UM 1 T AR T

1.4 /b RNA

/N RNA(microRNAs, miRNAS)Z H 19-25nt #4731 AE 4wt RNA,
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