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BT, 40 M7 WA 1 miRNAs 1 —Fh
BIE S FRE A SA M W AR AR, 1M
T #E ¥ (microvesicles, MVs) # iE 52 A& fifi 3F & 8¢
miRNAs 1z fii i) —Fff 2A. Ms 2 —J g i
S, RAA R OSUZ 251 . AR 30 nm~
1 wm [RROREIR 5 R P 0519, 1967 4F, Wolf
SEE R ILFEIRIE T R UE T /NP MVs, 4 I
wm A “platelet dust” . S ZHEMT K, FEE
AR ELRGL T, LTI 2B 40 ML R B 73 ilh
MVs. TEAF PRI R RS, 415y
WA MVs AP RORZE 5. 3640 SCHk
CAMEAEM A R K. W R
W FLIT LS M 5 25 P A T 3 R BT MVs (1)
AEAENTL BRI, MVs R4 i . ik
PSS JONE BRI I AR DL R SR i B A
AR BRI AR T R T AR, IR AR R
TERIUA S 5 (WA 702 SRS U0, A 23R 4t i 53 id
) miRNA HZ7E MVs H1, FFRe682E N 40 i &
FEVEHT.

AW IR 2214 1) miR-122 71 2 2%
PRIGEIPIIEEL ob/ob /N H TREEAE Ao 3L
P AR BT RR (PN, ISR 2 TR PR A AL B
(PRI AR ELAT L L

1 #MR57E

1.1 RFI SR

C57BL/6 /) i~ BALB/c /) il M ob/ob /] il 4
8 WS IRHE 20~ 25 g [HEYE/NERL, TR0~
B B 0. U6snRNA. miR-122 ) 45 5 7
TagMan 8 &1 5] # (ABI 7~ &) & % ); U6snRNA.
AldoA A% 5¢ 1E 7] A1 J 1) 51 9 (Invitrogen 23 A &
%) NS has-miR-122 43 ¥ (CKi% Takara 2
"4 k), 4R 5 UGGAGUGUGACAAUGGUG-
UUUG 3'. 10— bidE ROoKIE GAPDH # g
iR (Santa Cruz, 6C5) M K i Aldolase A % i %
Hifk(Santa Cruz, C-16), —Hi MBI T HRP ()%
P/ IgG(Santa Cruz) & F P IgG(Santa Cruz).
FAO TG A 51 B AR HE(PO068) Y 5E 3 7%
IRAIE(PO020) T H 58 25 RAEMH AR I
1.2 A%
1.2.1 A miR-122 437 %F 293T 4 rss 4.
A 5 A4 3 9 ik 5771 Lipofectamine 2000 (Invitrogen 24
F )R S miR-122 43 Y N 293T 40 g (L ikf
ey, BAREAER: HERPA EP E5 A

Opti-MEM % 3L 85 75 3 (Gibco 24 ), 4R & 43 50
N # miR-122 A1 Lipofectamine 2000 # %X 7,
B¥IRA. WE Smin 5, HPERERSG IS
A), ZEURERE 15~20 min. IR IE AR INE]
203T 4B ETH, HE 2 min, SRJGHMI—E AR
Opti-MEM }57&%, IR[A| 37°C HiRRG 75 9% Sh
Je e 5¢ 4 b DMEM BSR4k 485 9%, 24 h )i
S WA Al I RS TR, 4 L Trizol WS & T
~70C fRfE M, FEFRIE T 4°CIRIE% .
1.2.2 40 B5 FR W microvesicles(MVs) 1] 43 1 .
P B O SCBRIARGE, KB 1Y) 293T 4i a5 97 ik
HHAT — R A B0 LRI MVs. 156 500 g 550
10 min B 240 o F-— L8R 1R R, AR5 72 12 500 g
250 20 min B 2 — /N 40 i R, fs
FERBH S OHL(H LA FD)H LA 11 000 g #5070 min
133 MVs JUUE, JT A RO AETE 4C FRET.
MRPESLK TR, K MVs JU5E H DEPC /K 8¢ A= # £
TR
1.2.3 Microvesicles 7750 RNA [HEEL. A s286
W Invitrogen /A ] f¥] Trizol LS X7 41 o 55 752
(1) MVs HH2HC RNA. HARER/E R H 200 wl
MVs ] DEPC /KW IMAF] EP &1, 5 800 pl
Trizol LS XA 7 /04 5, =g & 10 min;
EHhnA 200 wl &5, REJEHJIER 15s, 4T
12 000 g &0 20 min, # B3 600 wl % 2
73— EP & 18 EP B A 700 pl RS b
EWAE RS, T MVs th RNA 8540, BTl
TRAWCE T-20C F1## & 1 h LU RNA 785 Uik
7 4°C 12 000 g 250> 30 min JE B2 i, A 1 ml
75% DEPC & BE¥ e g, 4C 12 000 g &L
10 min; 582 B3, BARBUSEBGGIRET, &E
T 20 wl DEPC /K RDIHE.
1.2.4  /DNRUIFAES S RNA FIHEEL. 4 ob/ob /N i
A1 C57BL/6 /N KT sl A 28, ECHE JHE I 4 2303 T
WRET, RIGHET -80°C 2 H. R Trizol R4
B RNA. B 10~30 mg MZHZ N 255 I 1 ml
Trizol k7149, # & 5min J5, HIA 200 wl #1475,
SR $E 3min J5, BL 12000 g B0 15 min. HY
TEWL, ISR AR, RIYEEE 10 min; &
L 10 min 515 A ADTE. A 1 ml 75% OB, &
O 5min; {82 B3, BIT, A 20~50 wl DEPC
TKHEfE
1.2.5 Microvesicles [¥172¢ 6 hnic FR i kA5 .
Dil-C18(Sigma A ) & —Fh e IR MR 21 (1198
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Yekl, Al G S DMSO ¥, 17 293T 41
BRI D VERRF R O . K4l iR PBS
Ve 3 KA e BT B DMEM 58 4 55 97 M 4k S 15
7% 24 h, WERFEW, &k — R HE O IR
3 MVs. HiERAEHEKEM, SRR
BALB/c /M HT. #29¢thR1E MVs LA 100 pg/ R .
200 pg/ H 500 g/ FLRIFR R A SN/ R
W, 3. 12 8 24 h j5 UHA R BT UKD .

WCEE miR-122 %5 G4 293T i M 15 77 J0RN 117
B IR0 293T 4 Mo 5 2 W & — R &0 J5 3R 15
MVs, £ qRT-PCR Rl il g, &= A
HERKE M, ¥ MVs LL 100 g/ H . 200 wg/ H.
500 wg/ M5 R Ef ki S N BALB/c /N RAK N,
3. 12 1 24 h Ja BUFF ATV & T3 P sl s PR AT
%H.
1.2.6 /DEUAEAZIOKERY) I E R ER . K
B 1% 3 EL bl 2 b s v 12 s S R IR O, B I
Jis, BRERONE; MWORIGANHEEE B 205, BIF
A7 U BT RHE W HE R I s A ZC 0 S R
37°C (AR SR KZ) 50 ml, /N RIRER G (00BN
1bs ZREEFEN 4°C 11 4%% 5 FE R (CRIB EW) 2

50 ml, Z/DNRART PURGAEE, FEAEARGE; Rpak
30~40 min J5, HECKHFIEAZIH OCT )5 &
F=20°C Y] A HLHF (Leica 28 7] )3d vk 5 k4T 48 et
WRIKSEDIF VIR EFES 20 pm. FH 2 R IR
B O BEZED) GG R s, BT 96 WM
5% F (Olympus 2 @] )W 2.

1.2.7  SERF9¢ 96 qQRT-PCR Al miR-122 & AldoA
] mRNA F£ikKF. £ miR-122 /KFiF, H
ABI 24 #] & i ) U6snRNA. miR-122 #F 5 1
TagMan 41 5140; #501 AldoA 1) mRNA 7K,
H Invitrogen 23 H] & [ U6snRNA FiI AldoA 1%
G 514, U6snRNA 1 42 1l 2,
ST 100 nt KNP KL (K 1), BAR#EAED
ARG RNA W58 cDNA, gqRT-PCR K iR
stk cDNA (1) I8 R ) AL B, Wi e sk RO
10 pl, HAFMAT 1 pg & RNA, & T PCR X
(ABI 2 ") AT 5% . qRT-PCR A& &4 20 pl,
R INAA ZR %2434 96 L PCR B(ABI 2 7)) 4],
FEASHREM N 3 MR AL, NEFJEE T ABI 7300 /7
FIF I 22 58 H SN

Table 1 PCR primers used in this study

mRNA Primers
U6snRNA Sense primer: 5" CGGGATCCGATCCGACGCCGCCATCTCTAG 3’
Antisense primer: 5" CGGTCGACTAGTATATGTGCTGCCGAAGCG 3’
AldoA Sense primer: 5" AAGGTAGATAAGGGTGTAGTGC 3’

Antisense primer: 5" AAGTGCTGTGACGGTTGC 3’

1.2.8 /NETFRE S A e, B R4
21, TN 200 wl 20 Mo R AA s, B R DA K G R E
Tk E30min, 7£4CF, BL 12000 g 2.0 7 min,
¥ B3 rdE(E EP E P ORA7 T-80C % FH: Hl BCA
e E A ORE. AN 5 x LRI,
95°C ZWHZE 5 min.

1.2.9 K 1% E1iZE (Western blot) 73 #7 AldoA Z& 11
FILAKE. FEIE R R L 40 pg DAY, HRIKSN B
Jes /NOFEE, 160 mA TR B & LB 2
PVDF i€ b, 5%MBiflg 29344 1h, 11000 —4t
BEE R, R 2000 E B, A
PCIEY), BEWHENHRRA Y. €%, Rt
Jii i Microtek 444 J5, i Bandscan 3K
X EAT I BE AT . ARSI T ZHZR U H ob/ob /)
BRI CSTBL/6 /N A% 10 L HEAT Al B 4T 3R G

1.3 HELE

FHl SPASS13.0 8Kk EALFE S0 K04l . Brfy 45 R
WPl x + s Fo~, Fdl ] Student i-test 4T PL# 7
#r, P<0.05 ¥ HAG 7% 5.

2 4 R
2.1 Ob/ob )NR K C57BL/6 /MR BT RE H miR-122
RYFRIE KT

AL HTWINTGE K IR, ob/ob /N BRUIMLIE H miR-122
(P21 F A CSTBL/6 /NRUIR 4.5 5 /54702, ARSE
¥, B4 qRT-PCR K ll T ob/ob /) Al
C57BL/6 /NEUTEH miR-122 H& . Sz 4h R i
(B 1), FIIE AL, ob/ob AR/ B AIE
miR-122 ()75 3% T F.
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Fig. 1 Quantitative RT-PCR analysis of the relative
expression level of miR-122 in liver between
ob/ob mice and C57BL/6
Comparison of miR-122 relative expression level in liver using a
hydrolysis probe-based qRT-PCR assay. The data is presented as the
x + 5,n=10,**P <0.01.

2.2 Ob/ob /MR K C57BL/6 NRATAEF AldoA
A% AldoA mRNA RYFRIEKTF

H T RZENFEH miR-122 & 848kl g A 1
EHER, R T LA AT 1 AldoA 3R IA K-
Western blot 73 #7 25 R an & 2 Bros: e IE 4128
1, ob/ob /N LI AldoA % ik KV & & T
C57BL/6 /N
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Fig. 2 Western blotting analysis of AldoA in liver
of ob/ob mice and C57BL/6 mice
Quantification of protein bands was performed using the Image
software. Equal protein loading was monitored by blotting the same
samples with an antibody against GAPDH. The data is presented as the
x +s,n=10,**P<0.01.

WATHEFTT FERE T miR-122 #85L ] AldoA
mRNA ()% /K. qRT-PCR 7> #r & Rl 3 pr
7N, oblob /N5 C57BL/6 /N BUIFE H AldoA 11
mRNA G EZRAK, WS IR R A 5%
ZE5T.
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Fig. 3 Quantitative RT-PCR analysis of the relative
expression level of AldoA mRNA in liver
between ob/ob mice and C57BL/6
Comparison of AldoA mRNA expression level in liver using a qRT-PCR

assay. The data is presented as the x + s, n=10.

2.3 MVs BT RE Ik ESHHENRTAEBIA R

R OB 3% miR-122 % 293T 40 Mo ik 47 %% 4
(800 pmol/dish), Wt 5 % 44 J5 1 15 I8 W 70 &
MVs, H] qRT-PCR il 53 & (1) MVs o' miR-122 1]
FIRIKT, LAE miR-122 (R ReR, Z5R(K 4)
BoR, FEYJE 293T 41 i MVs 1 miR-122 [ & &
T AL G BB miR-122 41 il MVs 1) 40 £, i ]
miR-122 O 4G,
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Fig. 4 Quantitative RT-PCR analysis of the absolute
expression level of miR-122 in MVs
The absolute expression levels of miR-122 in MVs from 293T cells
transfected with mature miR-122 or normal 293 T cells were determined
by quantitative RT-PCR. The data is presented as the x + s, n=10, **P <
0.01. O: 1lipo2000; M: lipo2000+miR-122.
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9 6Lkl DIl-C g XF 293T 40 M 1) MVs #E4T
FHRRL. 9 MVs BL 100 wg/ H. 200 pg/ .
500 wg/ HF R R ER ki S N BALB/c /N RAK A,
X BEZE Uk R R E N AE R R K. 3. 12 f124h )5
WA LGHATIKGR D, fE9O6 WA F g, K
I 500 g/ HIR )RR SRS TR R 2 ' e

Control &
A

Bright field

Red fluorescence

W, 5 SoRTE 3 h IATALSUT ORI T WL 5%
o, YIZOEARIL ) MVs S8R KRS #EN T
JFHEZRZR. P b e (I (OB Th e 2Ot AL ()
MEF LD, Y] MVs L0507
TEARF WL R U] MVs 20530 RGeit N T AT
JIEAZR.

Green fluorescence Blue fluorescence

Fig. 5 The fluorescence image of Dil-C-labeled M Vs in liver of BALB/c mice

MVs isolated from Dil-Cg-labeled 293T cells or saline solution control were injected intravenously into BALB/c mice. After 3h, the mouse liver was

isolated, crysectioned and viewed under fluorescence microscopy. The red dots in the image indicates the existence of Dil-Cglabeled MVs in liver.

The green fluorescence and blue fluorescence were used as controls. Every ten randomly selected visual field in one slice was analyzed, n=10.

2.4 EFRIKES MVs 5 BFREF miR-122 FikKFE
BT

H gqRT-PCR AR T R HF KA A MVs 5
A # ER /K, 24 h J5 9 41 BALB/c /) BT JIE A
miR-122 [RIAKF. g g R anEl 6 Prox, WA
MVs Ji BALB/c /) B AE o miR-122 (1) 85 5 /2 %
WAL 4.1 £5.

k%

~
T

NS} w
T

Relative expression level
of miR-122 in liver

—
T
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Control

MVs injection

Fig. 6 Quantitative RT-PCR analysis of the relative
expression level of miR-122 in liver of BALB/c
mice injected with MVs
Comparison of miR-122 relative expression level in liver of BALB/c
mice injected with miR-122 transfected 293T MVs and saline solution
by gRT-PCR assay. The data is presented as the x + s, n=10, **P <
0.01.

2.5 REERBKEST MVs FRFBER AldoA EBRIRIE
T

AR T VS MVs Jia S miR-122 ¥E4&
[ AldoA [f] 5 /K “F. Western blot 43 17 45 5 0
K 7 Fi7s: 78 BALB/c /) RUATFIRZLZ R, Rk

Aldolase A

Control MVs injection
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Relative expression level
of Aldolase A in liver

Control MVs injection

Fig. 7 Western blotting analysis of Aldolase A in liver
of BALB/c mice injected with MVs
Quantification of protein bands was performed using the Image software.
Equal protein loading was monitored by blotting the same samples with
an antibody against GAPDH. The data is presented as the x + s, n=10,

**p<0.01.
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SHUZEA miR-122 [f] MVs J& AldoA R iAH B %
T A3 Eh/K o B4 .

3 it it

ARSI S HT IR SE , 3 miRNA 7E 1L 2%
/ M3E RRGEAEAE,  FLREWAE A4 2 500 1 A ks
B, AHENEFR miRNAs A4 D REH1 T bt
/b, Skog ZFPIRF TR I, ARSI TR 1 48 M 53 WA 1)
exsomes T 54 miRNA, Hunter ZEB A7 E L
T ANZEIMHE MVs 51 miRNA FIFEAE, XL % B R
ZN A 3 WA ) M Vs 1R FT RE A2 75 P miRNA 12 i
() — AT R A0S R BT 5 R B
T I AN B 3R ) THP-1 40 M 4y W 1K) MVs
miRNA J H A=) 22 T Re, GE B MVs J& miRNA
BT AR, 1T HIE AT BEIZ G IR miRNA 2
I 3 A T 40 T 1 A

2 TR0 B et S Bl A DL I — S AR
WHRIHLEAAERY,  HATACK 2 00 PRI 1 0 Ji A
e PR FILFER 4R, BFREERIBE R 3
S B 4N I Dh e RN AL ZR (B B S AU, d
LA, —SEFSTIRE T miRNAs W AEh 25 2
TROHE PRSI LB g — b o 11 DAL 3%

AWFFTEE R Bor: ob/ob JEPRE /N B I3 A2
A o KPP RE R 5 PE miR-122, 1 E R
miR-122 & &AM N F[%; AldoA £ [17E ob/ob Bk
/N BROFE I FP IR 3 AKOF 3 R T IE R CSTBL/6
B, PRI BRATTHEDUAE 2 200 RO 10 A e FE e, I
4 Jf fi& 0% 430 T 22 (1) miR-122 3E A I3 11 -5 350U
H miR-122 (R, AT e 6% 18 b 1 7 AR AH DG
SEPRIR IR R AR I 4 M (AR DG E 2 Thie. Ak
miR-122 ¥ [ /F ] AldoA FRHIEST CL AT FHAf4RE ™,
AldoA 554 P B P EURIIR AL S5 AT ok it A ' 3 TG
I, AR, AldoA 7155 1 2% 003 76 25 B
B AR (GLUTA) M 71 532 vh i 45 45 B AR I 9,
Hittel ZFPWET0R I, JEMEE I H VL AldoA 1f13&
IEACPARN T 1E o6 AL 3 BT

FEARSCIFFE T, AldoA 5 1 7E ob/ob EJFE/N
BRI JUE o PRI I 7K Wl 2 8 TR IE & CSTBL/6T /)N
S AR (9 2Rk, 1 FH 24 miR-122 %) 293T 41 fiig
AT, WO R LI (5 R0 25t MVs, &
qRT-PCR AU A DA e ple 2y, 0 3 8 e ki N 281
AN, BB BT miR-122 (420 5 1
TF, 1M AldoA B (MR IAR W #E F . AT
FEEFAFH, T miR-122 &5 T BRAg g S8

AldoA IXAHHACUAR SR IL IO 180, T 40 B 233
ff) miR-122 B MVs (175 NG A R SE, Al figfe
4 e B FRARBUAITE B b 2 B B 0 5 it v b4
HEAEA.
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Role of miR-122 Targeting AldoA in The Metabolism of ob/ob Mice®
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Abstract
serum of ob/ob mice, an animal model of type 2 diabetes. Here, we further investigated the role of miR-122

In previous study, our group have found that there is a significant increased level of miR-122 in the

targeting AldoA in the liver of ob/ob mice. First, a significant decrease of miR-122 level and a notable increase of
AldoA expression was found in the liver of the ob/ob mice. Second, mature miR-122 was transfected into 293T
cells and then MVs isolated from 293T cells were collected; qRT-PCR was applied to confirm that miR-122 was
rich in MVs. Third, specific fluorescent dye Dil-Cs-labeled MVs were injected intravenously into BALB/c mice;
the frozen section of liver was observed through fluorescent microscopy. Finally, miR-122 targeting AldoA in the
metabolism of ob/ob mice was confirmed by qRT-PCR and Western blotting. AldoA mainly catalysed the
transformation between dihydroxyacetone phosphate, glyceraldehyde-3- phosphate and fructose 1, 6 - bisphosphate
in glycolytic pathway. MiR-122 may play an important role in the pathologenesis of ob/ob mice through AldoA
pathway.
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