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HWE BB L 2 RBATHAS A skl RNA(microRNA , miRNA ) 4 - 88 AL 4 42, F 3T 37
15 B 2 miIRNA 4254, & 60 R Wistar K AL A ) AR o3t BB, 440 30 R, 55 %
Tl EARK AR 12 g/kg(2 mLM00 g) FeF B2 AMARER . T4253.7.14.28 X132 5 28 X okt
Yy, B ik, M T AL Ak A 36 AR ALT . AST. TBIL st B8 82 B (ALP) .8 & & (TP) f=& % & (ALB)
KT, i F B G (GLO) AT AT R 4T HE £ & MR BEBEF TN, B> ARBEXALH T,
14 .28 X 4 f 347 miRNA %5 4n, 7% i £+ &£ miRNA, jf 8847 RT-PCR 34k, Z5R L 2442
7~28 K ALT HEH 5 (P <0.05) , LR REFE R FAFALR T4 28 R BIAF M THMN K, SHE 2
miRNA 5wl b, 425 7 14 .28 X Ll 2 &5 miRNA 2518 11 .22 A~ 13 A, TRZF Rk
mMiRNA 5318 1 A~ 13 A2 A, #7425 7 14 .28 X 4 £ % &% miRNA i@ it fe ik B/ 70l #= pathway
PHTE I, A R A T A R A B AR e R R e dR AR K 9 £ Ak mIRNA THA L T AT B
#t e, MR AT X4 miR-291a-5p 4 RT-PCR %iE 2 77 ,miR-291a-5p f& 91 & e Fo T 40 47 89 K ik
AR—%, & miR-291a-5p TATHILFATIEA I, TAHE A L ERBATRYG TR EDZ—.
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ABSTRACT Objective To study early change features of microRNA (miRNA) in the peripheral blood
of Sophorae Tonkinensis Radix et Rhizoma induced liver injury rats, and to look for the miRNA biomarkers in
the peripheral blood of early liver injury. Methods  Sixty Wistar rats were randomly divided into the control
group and the Sophorae Tonkinensis Radix et Rhizoma (abbreviated as STRR) group, 30 in each group. Rats in
the STRR group was administered with STRR decoction at 12 g/kg (2 mL/00 g), while equal volume of the dis-
tilled water was given to those in the control group. Rats were anesthetized on day 3, 7, 14, and 28, and 28
days after withdrawal. The serum samples were withdrawn. The alanine aminotransferase (ALT), aspartate
transaminase (AST), total bile (TBIL), alkaline phosphatase (ALP), total protein (TP), and albumin (ALB)
were detected. The globulin (GLO) level was calculated. HE staining was performed on the liver tissue to ob-
serve the pathomorphological changes. The whole blood was collected on day 7, 14, and 28 to perform the mi-
croarray test. The differentially expressed miRNAs were screened and verified by RT-PCR. Results The ALT
activity obviously increased on day 7 —28 in the STRR group (P <0.05). The histopathological results showed
the degeneration and swelling of the liver cells on day 28. In the microarray test, there were 11, 22, and 13 up-
regulatedly expressed miRNAs on day 7, 14, and 28, respectively. There were 1, 13, 2 down-regulatedly ex-
pressed miRNAs on day 7, 14, and 28, respectively. By target gene prediction and pathway analysis of differ-
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entially expressed miRNA on day 7, 14, and 28, they involved in regulating and controlling signal transduction,
cellular interaction, cytoskeleton. Differentially expressed miRNA might possibly participate in the process of
liver injury. The RT-PCR result of the expression of miR-291a-5p with the peak time efficiency on day 7 showed
that the expressions of miR-291a-5p in the peripheral blood and the liver tissue were basically identical. Conclu-
sion  miR-291a-5p could early indicate the liver injury, which could be taken as one of an early marker in

STRR induced liver injury.
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7 RNA (microRNA , miRNA ) & — 25 Py J5 1
FRIRW) A 18 ~ 24 DA IR MY AR H 4 5 1 /)
RNA 43F, X8/ RNA 43T 32 B3 1 5 55 J5 7K S X
HEmRNA EH PR A . miRNA 16 B 2 45
Sl e 14 7 H 25 32 SR 5 2 0 EE AL, ASOR 2 [ B 5
38 s miRNA 764k 25 P FIPORS PR35 052 T 46
PR P R A T AR 2 AT
VERLW A bR G . S 250 55 7R 6 B miRNA
FEXT 2T S8 T3 T 380N R85 AR rp T AR Sy B
JRERE 4G b T Sk R T A R A A A A
W, I FOMR 5 ORL M 4 B R ML ( Sophorae
Tonkinensis Radix et Rhizoma) T #pAE AR 25, 14
WRTTIE A B AR SR DL IR A Ll G AR B 1 i
HGr2 RS R, AN Ry EZAEE
T A S T RN 1 SEERTIIIEE R PR R
B 26 KUEH 1T 12 g/kg, AT & BT 30 RE 45 x
ALT JKF- 2 325 T, 20 e it f e A v L A4 e A
ARTE A b B R 3, R I e, B AN AR Bk, i v PN R
S S N E D SITIER S SR R i RN W)
WFFE x4 454 B HUIF B2 L AN 8 Fn——I R 2 1L A
JRELHL 20 B 25 24 4 A, T R AN A I miRNA 3
IRV AR AL, DL O 0 I3 1 A L miRNA B bR &
W), R 25 AR 5 0 SR ST PE A 4R AL S B0 B

5%

1 Zh¥  Wistar K 60 H,SPF 4%, #ilfisF,
K 100 ~120 g, 1 BH#EEPEHE/R — PRSP A R
INEIBRAE, B A A IES : SCXK (97)2008 - 0016, 3
Y i h R 2R 2SR S ol SPF R 57 % 4R
75, BN EEREHIAE 20 ~25 C 12)F H40% ~70% , T
YEREEE 12 h BIM2 h G SEERANE, 3 B ROk

2 Wil g I EAR, P TP, S
0903125, 4 F P18 fai fE H 254K A BR A |, 28 1 ifg
H S 2 RS 24 2 e 2 U AR B B S E RN S RHE )
g PE (Sophora tonkinensis Gapnep.) f) T4 M
MRZE . U #5 BRI AR 2544, kiR 1 h )5,

JeRIZ 0.5 h, ik, FIK AL 0.5 h, &3F 2 ak
W, 45 E 0.6 g 4EZ5/mL,4 CHRH, %M. B3]
2010 A HH R 2 ) 115 G MR B R A ) L AR
24 SO B s S R S =TI E
VE R 1l AR 244 K K B ) ST 4 i o 1L AR
S G R 0.414% , E A5 S & 54 0. 580% ; 1L
SRR AL A S8 583, 65 mg/mL, A AL S
B &+~ 0. 03 mg/mL,

3 FEEGH ALT &, R1,41t'5: 1922 ,R2 it
5 L917 ;AST il &, R1, 4L %5 :B023,R2, it 5: L9117 ;
e B R i (ALP) A7) &5, R1, it 5. BO18, R2, #it %5
J916 , ¥y H A A IR RS Wil ah bk X st A 77 R
H(TP) &I &, R1, 41t 5 : 1091241 ; (445 14 (ALB ) i 7
&,R1,41t5:0100211 , ¥ LifE R B RAEE =R AR
AT A, TBIL i H £, R1, 415 ER731,R2, #t 5.
ER733, H1 H A FIe4i 25 Tl bk &4k 72, TRI rea-
gent BD,#it5: TB-12 Il § 3¢ [E MRCgene A ], miR-
CURY LNA™ microRNA Array (%74 1 891 £&454%1),
it 5. 208402, miRCURY™ it F #5 id i 7 &, #it 5
208032-A , 245 &, ik 55: 208021 , 241 F F1 72 Ex-
igon /AF], FQ-PCR A&, W H LIk R YRk
HM/AF], DEPC AHUK, I A i3 AR AR

4 FELE HsL 7080 4 H s EARSHHX(H
ARHSLA G AR E]) ; Olympus BH-2 677 B i
(BAREIT G 2E R ) s Agilent1100 75 80 (4
%4 ; Nandrop ND-1000 instrument ( 3% [E Nano-
drop 2\ w34 ) ; TY8824 Axon GenePix 4000B 14
AL (£ E Axon AF]) ; 4258 (3£ E NimbleGen 2
]) ; Real-time PCR £ llj {¥ (7500Sequence De-
tection System,3:[E ABI);6/10S T4 #4150
HLC i 9 s AR AU i A PR A FD) o

5 5425 60 HRRIEREHLIX 45k x i
ARG, B2 30 Ko I AR 25711 AR /KB
%12 g/kg(2 mLA0O g, A4 Tl AR Y 120 %) #
B IR SR AR IRK S 4G2 3.7 14 28 K,

6 IR LTS BRI K 4 4000 PRI 45 24 A A
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PR T45 2453 .7 14 .28 KFE25 )5 28 K& AbH
6 HRM. LL25% SHiHEw 1 g/kg RIS, B
2 mLAx0fRHA] EDTA Hi&E, T miRNA &R ;
Pl 4421 5 000 rimin,4 CEL 15 min, BUMLT, &
R4 @ s E R4 52 ALT  AST, TBIL ALP TP #0I
ALB 7K i ERE 1 (GLO) /K. HE He X R4
LTI EE S E R

7 BRI SR Trizol ¥EihE B RNA, &R
A A S 5 R FH mIRCURY ™ B b i is 71 gt il
FERY S RNA FEA ST AR, AR ic 5 I FEA S miR-
CURY LNA™ microRNA Array % ;5 i 17 2% &2,
miRNA & F 41 = 5% F Axon GenePix 4000B i
A A AT 4, GenePix pro V6.0 # {4 i Bi i
{551 (Foreground) , A FH 44 .

8 2533k miRNA il GenePix pro
V6. 0 B EEBUR IG5 510, 2T S AH A RE A%
PREARAL B SR 122 5245 % (fold change ,FC) 1143
Ji1k, LA FC=1.30 a8 FC <0. 77 yprifE kAT 22 7%
5 miRNA 5k

9 miRNA EIE - 2557357k miRNA HEJk
Ak H targetscan V5.1 %4 J& ( http . //Iwww. tar-
getscan.org/) #EA7 M

10 FEIAL[H pathway 73 28 T AY 4 6 D R
1 DAVID %4z % ( http : //david.abcce .nciferf.gov/) it
11 pathway 7347, Jfid i 2 P A R ]
EHEEE 3 U7 LR VT pathway Y HE R R
pathway it b i P <0.05, DAVID B ) it
pathway )73 #7 51 F 50 5 H 5 ik 4l i B4
(Kyoto Encyclopedia of Genes and Genomes,
KEGG) $iudh 2 ) #E AL R BEA T AH A 2= i A2 0 i o

11 4257 14, 28 KRILA 22 7335 miRNA BF%
KR AR 2R mIRNA BEZ 251 [E] 4E K 35 ]
a2 S FC A, Tt 7 14 | 28 KALA 258
% miRNA BRI THURI(7 K) 9 miRNA

12 25335 miRNA i) RT-PCR K:E s
F e A R M 25 7 K ) miRNA #£17 RT-PCR
BGUE, [RIB R4 T AL 4 22 55 3638 miRNA 1953 E

13 4Gtk W SPSS 16.0 4t it #tk,
THEGERIL X £s o, AH AT [a] 55 90 40 8] FL 55 R T t
K46, P <0.05 AZEFALFIEE L,

& R

1 PR R A e S SR BIE 252t
BOER,E) SRR, 1L GARH A2
714 28 KX ALT BT (P <0.05) , 152 28 KAk &
IEHALP F4525 14 REJETHE (P <0.05) 1524 28
KPR IE % ; AST  TBIL . TP \ALB . GLO “Z fb A B & o
e FER, I GARA T 4525 28 K1 LR R4
PRRT4H AR i A, 1522 28 Rk 45245 3.7 .14
K Bf525 28 KK FRA LR EE S F 38 T B A8 1k

VA JXIRLL B A Ll AR 55 Sk R S T4 A
Bl 1 KR Z 28 RATHLURHEE S L
(HE %5, x200)

2 S RNA [ BTEAEH  SEAMEIT , £ W [E] 5
Xof BEZH 1L MR AR A A260/A280 175 1.8 ~2. 1
2], B HL K, 2 RNA28 s Fil 18 s 9 457 15 M ,
28 sM8 s ¥R T 1.5, 4 RNA A&k, 528 1T,
TCRE A KI5 Y4 .

3 ZEF#IE miRNA ik R (£ 2 ~4, A
2) IIEARLAZE 7 14 .28 K 3 ]S %R F#E
i5 miRNA L 2 ~4 25257 14 28 K2ZE 531k L
1 miRNA 435108 11 4~ 22 4~ 13 4, R £ LT
miRNA 7358 1 4~ .13 4~.2 4~

R 1 WAURRUMmM B AR PR AL (x£s)

ALT
(/L)

AST

8 (UL

TBIL
(pmolll)

ALP ™ ALB
(IU/L) (glL) (glL)

GLO
(g/lL)

Y TRIDN
BT K
%2514 K
752528 K
152528 R

27.00 £1.79
27.17 £3.49
38.33+9.85

109.33 +4.59
127.83 +13.23
115.17 £7.31
44.83 +5.19 163.67 +36.63
37.00 +6.07 103.33 £15.16

0.64 £0.
0.65 +0.
0.66 +0.
0.46 0.
0.55 +0.

11 341.50+130.06 48.90+1.25 26.95+0.42
09 323.50£105.73 50.93 £1.32 28.07 +0.28
07 310.33+119.47 55.18+1.85 30.13=+0.78
08 349.33+80.97 52.83+3.26 29.42x1.44
13 232.33£70.53 61.48+2.34 30.33 +0.66

21.95+1.09
22.87 +1.12
25.05+1.32
23.42 +1.88
31.15+2.14

AETRIDN
BT K
414 K

44.17 +14.96 98.17 £5.98
59.50 +13.58 *126.33 +16.19
57.40 £5.90 * 135.17 +49.36
#42528 K 68.00+9.23* 154.33 +32.38
{52528 K 42.17 +9.52  94.83 +18.39

0.53 +0.
0.63 0.
0.72 0.
0.41 £0.
0.46 +0.

14 524.50 £165.71 50.90 +2.44 28.00 +0.92
05 542.17 £115.24 50.53 +1.87 28.15+0.66
10 482.00 £55.59* 55.98 +3.35 30.63 +0.98
06 535.00+91.70 51.48+2.47 29.07 +1.19
05 313.17 +126.19 61.02 +1.83  30.22 +0.65

22.90 +1.61
22.38 +1.28
25.35+2.46
22.42 +1.47
30.80 +1.69

I S IR LA, “P <0.05
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R2 BT KERFEE miRNA R4 42528 KREFFEE miRNA
ID R FC P b, ID B FC P 254k,
46251 miR-11933p 6.259399341 0.012238458 1 46251 miR-11933p  4.031829 0.039994 1
11245 miR-433 " 3.148378377 0.055519039 1 145633 let-7d* 2.758959 0.001613 1
42752 miR-872* 2.401405972 0.004434274 1 11245 miR-433 " 2.196935 0.112797 1
42826 miR-300-5p  2.154478685 0.025469413 1 28547 miR-675 1.939798 0.033022 1
145798 miR-142-5p  1.667541737 0.085075363 1 42826 miR-300-5p 1.873428 0.134218 1
28944 miR-667 1.638269476 0.127913455 1 17953 miR-183* 1.857055 0.104560 1
42724 miR-34b* 1.629735685 0.195545711 1 42540 miR-494 1.787063 0.017020 1
31388 miR-291a-5p 1.522955939 0.124229534 1 10967 miR-16 1.471329 0.205757 1
11208 miR-207 1.481902625 0.197408443 i 42752 miR-872* 1.392970 0.373518 1
28547 miR-675 1.480881983 0.037446898 1 42917 miR-551b 1.356934 0.184676 1
42540 miR-494 1.386361084 0.440965181 1 31388 miR291a5p  1.320750 0.056134 1
145633 let-7d" 0.748265276 0.467249918 ! 146011 let-7a 1.306938 0.338574 1
Ve TR LA L AR T SR R % 3 4 17749 let-7b 1.306055 0.368314 f
29872 miR-340-5p 0.673895 0.147143 !
3 42514 RERFEE miRNA 42866 miR-451 0.737638 0.171423 !
ID 2 FC P
11245 miR-433 " 2.661008 0.299023 1 T7vsN7 Tl4vsN14 T7vs N7 Tl4 vsN14
13143 miR-301a 2.417205 0.042659 1
146008 miR-26b 2.322404 0.314532 1 A
145968 let-7d 2.218809 0.067645 1
42826 miR-300-5p 1.989854 0.261368 1 AVA
11053 miR-32 1.975082 0.298974 1
146086 miR-30a 1.775711 0.033831 1
46251 miR-11933p  1.754318 0.464224 1 . .
L T28 vsN28 R T28wsN28
11235 miR-351 1.642994 0.332264 1
42540 miR-494 1.605381 0.135003 1 VE.T I ARG N XL T 7 vs N7 35 7 KBl
28191 miR-30e 1.558862 0.008157 1 KL 550 L AT 22 522 1 miRNAST14 vs N14.T 28 vs
10967 miR-16 1.556235 0.028724 ¥ N28
42462 miR-883 " 1.524102 0.486356 _ o
10997 miR-19a 1.482665 0.131641 1 2 INEHAEZT 14 .28 REFKRE mRNA
42866 miR-451 1.415286 0.069309 1 4 miRNA ILHHINLESE (2 5) Akt
v $;§_233_5p e ; PIF 3 #64r miRNA JE17 THUER B : (1)7 K2
31388 miR-291a5p  1.370414  0.183051 1 51k miRNA; (2)7 KZE551% miRNA 1E 14 K}
17280 miR-15b 1.338692 0.306713 1 I 2= B KB mIRNA; (3) 7E 28 KA
10998 miR-19b 1.337158 0.126912 1 ﬁ%%%iﬁé@miRNAo %Hﬁl‘ﬁj,ﬁ%ﬁ%iﬁmiRNA/l\
B 1 B 4% B ] 55 A 2 10 9% 5 2275 miRNA B
42467 miR-129 0.269873 0.191560 l %5, 7.14.28 Ry 5 4-IA 2 53 RIEmiRNA Jy
42917 miR-551b 0.534604 0.404879 J miR-142-5p . miR-207 . miR-291a-5p .miR-300-5p .
42630 miR-140"* 0.609648 0.033084 ! miR-494 .
11105 miR-378 0.609750 0.107491 !
28547 miR-675 0.630088 0.219400 ! F£5  A0fHHEZEHF K miIRNA Fl targetscan
29575 miR-32* 0.650576 0.183253 ! K235 miRNA - ()
28944 miR-667 0.661244 0.450172 ! L -
19582 miR-106b 0.674682 0.081770 ! éﬁzﬁ T ERFE targetsoan Bk 7 RESHE targetscan B
17749 let-7b 0.684155 0.035690 ! I MIRNA S miRNA miRNA 511 miRNA
145841 miR-23b 0.701716 0.153516 !
11030 miR-26a 0.738298 0.396720 ! TA " > ! 0
42752 miR-872* 0.742635 0.621080 ! 1”? 7 4 0 0
11039 miR-29a 0.754499 0.337360 ! 28X 5 3 0 0
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5 HUELD pathway 23 Hrgh H

5.1 7 K533k miRNA J#%) pathway
I FAR 12 glkg L4257 K, FEZ A5
B 558 1% (Wnt . TGF-B . ErbB .MAPK .mTOR FI In-
sulin 55 5% 38 % ) . 4t} (5] 48 5.4E i ( Focal adhe-
sion ,Adherens junction) 4l %% ( Regulation of
actin cytoskeleton) | fJ% 415 (Endocytosis ., Leu-
kocyte transendothelial migration) 1% [ % 1 7K
fi (Ubiquitin mediated proteolysis ) , 7 7k, it A &
5355 P 2 FIERRE A DG 138 2 o

5.2 7 K53k miRNA 1 14 Kl 1)
pathway 7 K273k miRNA 7E 14 RABEH N
ZEFRFREA 4 A, LB WA 055 5 508 B
(Wnt ErbB 1 TGF-B {5 5 ¥% T3 %) . 40 g 1 28
( Regulation of actin cytoskeleton) . 4 Jifd [a] 4 H.{F
Jfl(Focal adhesion .Adherens junction) . %3 # ¢
(Endocytosis ) & 15 19 7K fi# ( Ubiquitin mediated
proteolysis ) , 7 ZNAAG HB 535 # ZAH 5 A9 5

5.3 7 K%Kk miRNA 7 28 KB ¥ 1)
pathway 7 K575 miRNA 7£ 28 KABEIM N
ZEFFRIENA 3 A, H TR A0 15 5 e 5
(Wnt . TGF-B {5 5% 5l #% ) | 25 11 5T A /K i ( Ubig-
uitin mediated proteolysis) . 4il i & %2 ( Regulation
of actin cytoskeleton) . 4fiffi[i] #H 5./ H ( Focal ad-
hesion) %% A=< ( Endocytosis) .

5.4 7.14 .28 RILA 257K 15 miRNA I &%
# LA7.14.28 K 3 DA AR 5 KK R
miRNA 1E FC XJif[a] iy 42 b th £k (FC-T Mi£k) , i itk
FIRORIETE 7 KA 3 A B2 57 R IEmIRNA,
ZFFIK FC W3 6, 4 targetscan %l 6 & 3|
miR-291a-5p Al miR-300-5p, pathway 43 #7 45 I .
miR-291a-5p P ALK /E94 A pathway , 352
555 % (ErbB .Wnt . T cell receptor signaling
pathway ) . 4il i [ #H 5./ ] ( Focal adhesion) Fl4f
e 28 ( Regulation of actin cytoskeleton) £ 5¢;
miR-300-5p JH¥ WL ILF 7L 7% A1) pathway 4 2
%, FEEMERGA L,

R6 WIRURIETE 7 KM IR 2E 7R miRNA

FC s
TZINT  T14/N14  T2giNzg T

ID @ 7]

31388 miR291a-5p 1.522956 1.370414 1.320750 7 K
42826  miR-300-5p 2.154 479 1.989854 1.873428 7K
11245 miR-433* 3.148378 2.661008 2.196935 7 X

T T7INT 102 7 Rt 1L SARZ 550 BRAL LU 0 2 R A58 T14/N14
T28/N28 [i]; * FR B L (5 B

6 AME I mIRNA 7885 F F T 4120 v 2635 1)
RT-PCR B4 R (R 7) 1L G AR B4 45 40 A 1
miR-291a-5p [tk F B E 45 5 R - 5% B2 [A] 30 L
BONEARAL%ZS 7 K miR291a5p £ikBETHE
(P <0.01),%%) 28 RFEEBEMIL(P <0.01), Jif
HAUS RS, R B s 5 X AL R Ee g, L S AR A 45 2
7 14 X miR-291a-5p #ik i E = (P <0.01),28
RFHRINATHEBEH(P>0.05),

x®7 PAHRBOIMNE MAFLIZ miR-291a-5p

FakE (%, xzs)
i miR-291a-5p ik
M n i /e
A1 E L a2
XH 6 AT K 0.14 £0.06 0.20 +0.03
P14 K 0.20 +0.08 0.23 +0.07
#5228 K 0.21 +0.05 0.36 +0.18
T 6 BT R 0.30+0.10* 1.24 £0.59 "
14 R 0.28 +0.12 1.23+0.51"
7524 28 K 0.13+0.03* 0.50 +0.37
XTI R g, * P <0.01
1 i

miRNA 25 8 51 mRNA 1) 3" JE B X
(3’-untrans-atedregion,3'-UTR) & #4545, 1255
SRR KT & 45 RNA A5 1) 3L B T Bk ( RNA-mediat-
edgene sileneing) "', miRNA “F F 55" (&4 7
MEATRR, 55 2 ~8 MR ) 5 mRNA 1 3'-
UTR B AMEZ SRR RAs e Mt g T mRNA 32410
Hil R . miRNAs 255 21 i 4 58 F1 0 1) 0 fb VR B
PR BN A O IV & B RN A S G AR 5
A LR A B B SEINE I RS A 4 O SR Ak
TRIR ) R 2 B AR T

TEIERARZS T AME L miRNA fRp2E & H e ik £
JE AT BB AL T — A HE A (RS T 24 AL PN 2 2141
SR & A LA A AR R e A 2
PR 74540 M 21 2 P9 5 miRNA B3 0, 3
SRR B RS T R AN JE 1 miRNA 1 RE K&
A AR . PR AR S X 1L AR BT SO A% K B
SN miRNA 22 64T T 0F5E, IR 4558 Bl IR
AR 21 205 B 24 K 2, o0 AT A8 405 R 4 A0 R I
miRNA 974246, DL 4% 46 05 5 01 9 miRNA R

ER IR INGARZEZ) 7 ~28 KL ALT B F
= (P <0.05), 452 28 KA B B0 240 i e K, $20R
INEAR 12 g/kg i#EL: 452 28 KAl 51 I DI RETE TS br
FIFALIE S ARSI R 5 0 25 S 30k
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) miRNA 7£ 14 K128 KIAALIEFT T 5040

Xof 4% Bt ] 22 S 63k miRNA (1% #8 5E X 7 ) i
pathway 372 7 , 76 40 1 i i F2 o, Wint . TGF-B8
T i Sl i 20 AR TR AR AR T AR AR SR A G
(A0 N A 52 3] 22 5368 19 miRNA 4%, T RS
5T R, #R X 2 pathway 5 iF#i45 ¢ &

22 53K miRNA Fifi 25 25 i (8] 1) 22 4k, 28— &
IRRE 5 o IRGRIIEAE 7 K miRNA 25 T fitd)
) KA K I BAE R RE AR I . X B 2% I 7E 7
K2 53R K miRNA #1750 0E, 25 528 HARfbL B 15 42
IR R AR

714 .28 RILH M 5 22 R KK miRNA, KB
A 3L miRNA (22 5 3RBmIGEAE 7 K, BIFER
WmtRe R B 22 7 5K, 38 i targetscan FfE 4 Xt
mMiRNA [ R4 00, IR F DAVID £ 4% 172 Xf
miRNA 4% i #8 3 [N 35 17 pathway 19 73 #r & 3R,
miR-300-5p F 250 A1) 4346 A7 5¢ , miR-291a-
5p 5 Wnt {555 Fid i T 4032 & (T Cell recep-
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