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MiR-122 F2EFE LM R E L X BB BT4F1E

FLHO,E OFOM T E—akLK B IMERL
B TR KRR FL R R 2R AL A O, [ 200433

(FWE] 8 & A FRERKEA miR-122 A7 4K 8y £ 35 H 4K, % LR ERE miR-122 89 AJF%E 4008 & HepG2 40 0, R 53 B & 3
miR-122 By 4 & # 4 M #3537 miR-122 x AP IE 2 8 e Rt i vl R EHLH . F ok xT B H 2 K 8 % & BB pEZX-hsa-
mir-122 #8 %f B JT KL pEZX-mir-control ¥ 4T B 71 % 5 , 2t B8 V1 IE # 8y 5% B 95 4T DNA I % 0 5 I 4 oy o2 18 50 R g AR GR A 42
RECXNNFARA RN E LR E LA ELERFABR L LM R, Lot 22 PCRZE RNA A F X % miR-122 #h k&,
ARk N F KT R miR-122 AT L R B e WA MM N s R . & & pEZX-hsa-mir-122 JR R & 3 % 4
HepG2 418, JF B 4 i miR-122 MK JF 7 B 4 2 i L H 4 b, %15 12 B % 3% miR-122 th HepG2 %48 B 4%, 48} 9 & 31K
miR-122 T4 L E B F, B AR A B n, £#: A miR-122 WK F 7 T 4K HepG2 A EH M b, B XK
miR-122 # HepG2 #4151 A F R4 7 % .
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Establishment of hsa-mir-122 stably transfected-HepG2 cell line and its lipid metabolism characteristics
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[ABSTRACT] Objective: To establish a HepG2 cell line stably overexpressing hsa-mir-122 by transfecting the HepG2 cells
with pEZX-hsa-mir-122 vectors.so as to observe the influence of miR-122 on the lipid metabolism in the liver cells. Methods: The
constructed pEZX-hsa-mir-122 and pEZX-mir-control plasmids were identified by restriction enzyme digestion and the right
clones by sequencing were subjected to sequencing. And the right clones by sequencing were transfected by Lipofectamine™ . The
transfection efficiency was assessed by green fluorescent protein expression. The stably transfected cell lines were screened by
Puromycin. The expression of miR-122 was examined by real-time PCR. The inhibitory function of miR-122 was testified by
Western blotting assay. Nile red was used to observe the content of lipid in HepG2 cells stably overexpressing hsa-mir-122.
Results: HepG2 cells were successfully transfected with pEZX-hsa-mir-122 and pEZX-mir-control plasmids. The precursor miRNA
sequences were integrated into the genome of HepG2 cells stably overexpressing miR-122. Compared with the control HepG2 cells, the
HepG2 cells overexpressing miR-122 contained more lipid in the cytoplasm. Conclusion: The miR-122 precursor sequence can intergrate
into the genome of HepG2 cells. The increase of miR-122 level in HepG2 cells can result in abnormal metabolism of lipid.
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72 R miR-122 76 BLAT 39 9 BF A v 25 3 = 1
B K2 B4 M P A microRNA B 70% . HAETE
ZUESZ T NEL L AR AR B RE TP A miR-122 1)
Feik, A SRR T 20 i RS 4 AT A0 AR A miR-
122 ByZe3k, Wi/ Hepal-6 48 2 #1 AN Huh7 40 i,
EWIIRERT 5T K . miR-122 2 5 T 18 B AC 8 Al A
U5 995 75 19 240 B P 2 4 o [0 JH 200 L 7 % 45
13 R0 IR e A A

Kriitzfeldt 25 76 /8 B 9 B9 BF 5% 30E 52 il
“antagomirs "4 ] /N BRAK N miR-122, 7T 3 T~ 17
/N BRI 2% B 1 5 B6 )5 L Elmen 255 R 9E N R K23
PR P 3% 22 0 miR-122 A9 30 ) %) LNA-antimiR
O NWINCIR G S R a2 5= NN BT
e, BARMNEREBEIR K8, W/ANsh 21 K.
miR-122 9 1A Py 3 1] 349 7 81 1) AR 47 1) 8 KK a2 1L [
BERAE L AH miR-122 25 0 [ BE AR 15 1) 6 U AL 1
IARTERE  BARTE Esau 5 W 0F 58, A 3 RIS
FH AR & PR /N BUFIE miR-122 #l 6l )5 , #7 2L g
PRI R A 25 57 ik L H T R B 2 mRNA 3
ANJE miR-122 BY¥L 4> T, miR-122 ¥ 35 BE A% 151 #4
VINLHI I ATE R A DB o 1 /K7 ik — 25
7t miR-122 WIRIREIIE ok, ZSFMHERBEIIGE
FE AW 5 a0 0 O 3 L A TR A A i 8 F 5
s T AR X miR-122 1/ + 3 RNA Fl miR-122
R ASTALL AR A7 2 G IF 5 L2 e o 7 o 44 i 194 £ 3
A R n LG YA RNA T LR e 4 +F
R AFITF IR DI RE M W 5% (&5 RIF R ) T
ARSI miR-122 B8 38 # AR g 7 o & % 5K
miR-122 MRS E 5 Y 40 M Z L I 6 B 5% 40 i 1 g I
FRBHRFAEEAT T 01250 5% .

1 MBFFE

L1 ZEMHARMN  MiR-122 5% ik W
HAZREEL A W], Bk 52 U ) & W H Omega 24
A s 5 ge ik 7 I i AR Lipofectamine™ 2000 & In-
vitrogen 23 & 7 i ; Puromycin W H InvivoGen 2
H); PrimeScript RT reagent Kit W] H TaKaRa 2%
A BBt N BH B 2 R R #% 12 25 19 (cationic amino
acid transporter, CAT-1) $T /KA H Abcam 72 #;
HRP tric i FHif 1gG W H Bl A ek
68 F] Supersignal ECL I H Hyclone Pierce 23 #] ;
Nile red(J& 2 £1) YRty [ _E g 78 56 2 [H 1 25 B4
AR H,

1.2 mREALEEr WAPHN HepG2 41,
37T LA & 10 B4 17K 0. 5%

BERE R M MEM WA 2 W, 8 T 37°C 5% CO.
RWRPIE AERKE 0% B ERME 55 YL hi 1 d
B TPl R R FR WL .

1.3 miadhFfedh A R0 a FYLET 1 d B
A KW HepG2 A LL 2107 /FLIY % B 3 70 T
24 fLM, PR MEM B (10% FBS) K 5%
R, RN BE A KGR 80 U6 A s, B 2 A A 8
FEWE L TG M58 B 72 MR R A0 1 WK SR 4 AR T IR
s gL 3 571) LipofectamineTM 2000 U6 BH 45 % 12 BT
afifk By pEZX-hsa-mir-122 & kL & X BB 5 ki 5% e
HepG2 i, 55 45 4 h B IE SR, & 6 pg/ml
(1) L5 85 2 (puromycin) B FR M KE 97 . 48 h ML IBF i
FORMEOL .3 ~4 d J5 240 8 2 40 B K3 4 SE T
R4 04 25 3R die /N EOE VR 3 56, O 4 pg/ml Y
WS T R AR, 5 2 ~3 d B LA, 2 FJE bt
M T BRI B T WL 7E 28 % IR TR 0 A% £ 5K
fROBE B, 7E 40 MO Rl ik S0 Yo I K A B AL = 6 LR
B 3% O B v B R R P Y L O 4 AR Y 6T K
AR ISR A0 L AT A TS

1.4 S8 E% PCR #M miR-122 #9 & & fifi pk 5
1 HepG2-miR-122 5. 58 f& 40 i 47 35 15 7% J5 32 Fh 3]
60 mm H5 % ML, 7F 40 M A K 2 80 % fill & B, PBS
Uk 3 i, TRIzol 24 20 M 42 S RNA., RNA & &
Jii s i PrimeScript RT reagent Kit # 47 RT-PCR,
20 pl AW 1 pg RNA RREAR 396054 5 42 il cDNA
(FH ddH.O i B 5 54 A . LA cDNA S BAR , 43
BT miR-122 1 U6 N ZiE 47 50 & 8 PCR 3§71,
P4 3 B B AT 5 A B £ A7 A BT 38 e Cor-
bett A #] Rotor-Gene ZEH} 5 # PCR X 58 i, {8 H
SDS 1. 1 # X 45 Rt A7 i B Mo, A FE Sk
3SAMEALLL U fERN S, Ll ERE 3 R, 1A Ct
BE A E B (AACH FEAT5E BT,

1.5 ZE @R EWLE miR-122 24 F CAT-1 &
B S S ) | NS | Y s g 2 e
JEH100~200 pg & H 1T SDS-PAGE., L #
FH PR MWM _F LM (polyvinylidene difluoride,
PVDE)JE E . 5% WA TS 8 % i £ ] 2 b, o3 S A
BRI CAT-1 B 1 : 500, 4CHEF LR, TBST
VRV 3 Y, 4% 10 min, A B i & 1L W)
BEFRIC I E LR 1gG (1 : 2 000), I HE3N 1 h, ¥
i, H8 5w A AL 22 KGR P (enhanced chemilumines-
cence, ECL) 3% . BBCHE A, H Chemilmager 5500
WG B &R 58 (Alpha Innotech) i Fid FOCE JE
PL Bractin iy PN HE L 2R (RN SR DL CAT-1 H
KOG EY Bactin WH Y AT R,
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1.6 RFLPERNRBEH L miR-122 49 HepG2
mpe & P B R K RRE YL HepG2 41 i
FEFp B 35 B 7 b, R 40 G BE A K 3K 60 % Al A B
PBS P4 1 %, 40 [ Je & 20 4 kL (100 ng/ml)
FWREE 5 min, WH P A YLk 5 A PBS PRk 2
.50 % Hilh PBS 3 R 28 % B B UL gk .

1.7 %itsaz AITEERU v+ TR, R
A £ 0. P<<0.05 NZERA B EME,

2 7 R

2.1 REFAEMEBFNFER  KRPFG L
9 miR-122 3K 5C B, N Tk T 4 922 B B i 1Y
189 A RS A B 28, RNA R G [T 8
H1 Ji3 8 7 9K 8h % S 1A miRNA #Z2H a0k (k2
A 150 B HRRIKED , 5t RNAL Y8R T A
BGA R miRNA, I 75 [/ — # AR B CMV )5 3
AR 2 T e TR & FE K e GFP, U S T i 114 15
W . 2% Ui 178 ik PRI A () IRF 26 38, il 7 MR miRNA 5%
KRR E R Y A M, BT 1 WOR YR M R AE pE-
ZX-MRO1 I hsa-mir-122 Fik M, Tk b %
SE ST HEAT S B Y, N 51 ¥ & Forward: 5'-GCC
CTG CAA TAT TTG CAT GTC GCT-3', K 2 &
7N I SR 3K BRI DU 45 2R L 28 W) 4R AR 1Y hsa-mir-
122 iR 42 :5'-ccu uag cag age ugu gga gug uga

caa ugg ugu uug ugu cua aac uau caa acg cca uua

uca cac uaa aua gcu acu gcu agg C*S/eéé§kﬁ: He X,
MR 56 99 NIRRT IR & 184 MimsidE, S F 7
51 100 % VCHELE (K 2) , e B IEHf

Hi1 Hsa-mir-122

B 1 A miR-122 RiEFH
Fig 1 pEZX-hsa-mir-122 plasmid

2.2 HEEmMmBEREE AN miR-122 GiikEE
JFORLELAT 43 40,5 6 (EGFP) fifi e Ar i, #5643 d &
P i BT SR R L HepG2 41 M P9 A5 W] 25 ¢ (. 5¢
FeFik FE YRR 60 % DL I, W 3 Bn HepG2 40
L ) B G A

2.3 miR-122 A& 2R AR TR OmicsLink
miRNA Expression Clone #ik &4, # H# Y pEZX-

hsa-mir-122 J5i i & 3K 17 2 A miR-122 Ay —Fh 25 36
454 , 2 Dicer filf U1 ¥ J5 715 2 i 24 09 miR-122 45
1"111 ;dac gCc auu auc aca cua aau a, ﬁ*ﬁ%%@}ﬁ 92_%'1%
W 2 2% I 0k R B o B % R L O & SE B E B PCR %
FELAS TRE R B A miR-122 1 HepG2 4 il & ,
PR 5 B A% AR S 2 E AT SC i) o B PCR %5 L 45
R, PHAE TS B miR-122 1Y 26 3k K F 55 T 55 e X}
HEBORL Y HepG2 4G W] 5 TR 5% 44 1 HepG2
A, 22 A W P (P<<0.05),

= Sample: C5081220121_0810.XIF-22, 1206.4040

100 110 120 130 140 150 160 170 180
IBCT T AGCAGAGC TG TOG AGTE TGACAA TGGTGT T TG TG TC TAMCTA TCAMMCGOCAT TATCACAC TAAATAGCTAC TGCTAGEE

! !hltlhu. Ll l_l.u.MﬂnlMlxll .

2 pEZX-hsa-mir-122 RAL U FF 45 R
Fig 2 DNA sequence of pEZX-hsa-mir-122 plasmid

B 3 RIEZEWHH HepG2

Fig 3 HepG2 cells expressing green fluorescent protein

Tt

A pEZX-hsa-mir-122 group; B: pEZX-mir-control group. Original

magnification: X 100

2.4 miR-122 ¥4 B CAT-1 A X Bk ALK
W% B, 78 pEZX-hsa-mir-122 Fa 5 s, CAT-1
HHEFRIBAKF UL, i — PR T miR-122 7
HepG2 41 Mi iy &f & 3 35 Jo 3 il 3% o
(K4,

HepG2-mir-control HepG2-mir-122

CAT-] —

f-actin —

4 FEEARETEZEEN CAT-1
Fig 4 Western blotting analysis of CAT-1

2.5  m R A Rg R G A 5 W8 7E miR-122 fa %%
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A 2010 5 6 W] R 4 5 L 25 SR 3R R miR-122 1k
HepG2 2 Ml 14 w5 22 35 18 200 i A I T 384

A

5 BFOLEN miR-122BEERMAMER
Fig 5 Nile red stained HepG2 cells
overexpressing hsa-mir-122
A:HepG2 cells transfected with pEZX-hsa-mir-122; B: HepG2 cells

transfected with pEZX-mir-control. Original magnification: X 100
3 i it

JE M R J& — KIS B e RS . KA A
15 9% 1 58 23 30 e o A4k L J i i ik o ™ 8o L g
PEIF % 5 BFIE microRNA 23K 3% B9 248 4% D) 4 5%
1% microRNA B A8 19 RNA TG 97 10 6,
Kriitzfeldt 2" 7£ /8 BUAR 9 B A “antagomirs” 15 Bt
miR-16 ,miR-192 . miR-122 Al miR-194 % Bt , iZ 4% 1
FIE RNA THEAE F R 5 00 A 800 AR 2200, 0
& miR-122 &P RNA T 5255 & 81 32 3 8h W 1 1
e R [ B S ARG X A2 3K B i i R R k5 AT 4 A
BN miR-122 P45 1 24> 55 10 [ B A= ) 6 A DG 1Y
DR A 5 2L S 56 9 A B A -5 IR T A s A G g A
R AR EE 2 . H RS AS T 2 miR-122 & 3 2o BF 26 3%
VA T RRAREI AR S 3L A L 4 37 miR-122 A6 56 A9 AR 1R
IR ok iR o NNy B = s e o VI i RS

HepG2 4 ig Al Huh7 40 2 79 4~ 51 2 1% JHF- 98 40
ffi & . Chang 46" B WF 5% 4IE 52, Huh7 40 i &5 3% 35
miR-122 437, F- 2 554> 240 M (19 #5 D150 16 0005 1
HepG2 A miR-122 FIRRAK . F 34 554 40 A 19
P UUBORJE 140 A~ 76 T WE AR £ 385 09 AL 1 BFF 52
HepG2 4 i P 3L 3% BR 1Y B A 35 3% 1 1 ¢ T a7
JEF 240 Jt Bl o A4S R C i Huh7 40 B AR 20 FH I E
NRAREIFFE b .2 IR A g i 2 R R/ 5 1
miR-122 AR IK 22 57 A K W7 miR-122 76 40 ML 4 1Y)
23K 22 57 0 41 LA A R LE 52 g W2 SR /N RNA
AREADL T A0 10 1) 550 4 % e mT LA T AR OGO B 5L {HL 5K
Borh R B, /N RNA 9 E 38 22 0 8] 5, A A1) F g AR
LI RVWEOR S DR =Sy [ o o TR A e R

e, S AR L A R B MR, 7E HepG2
M, miR-122 AL, miR-122 AYHL 5 F CAT-1
B AAN MR DL B R R S s hsa-mir-122
TR 235 ORI A6 G HepG2 40, s h 57 1 ad i &
ik miR-122 B HepG2 4 g 52 b , I 1 FH miR-122 1)
5+ CAT-1 #E— 2 560F T miR-122 7& 41 g 3 Xt
0 B I A1 SR

MiR-122 2 —~ 5 BE A 35 25 U1 AR 5C 19 8 5 1 4
T BEAE HepG2 41 il 9 el I 36 34 21 i 5 3R 5K, #db
S0 A0 L R AR K AR S e BT DA 0 0L 5% R B
A0 R 0 B A RRAE . BB I E LR T B AT R
fith B (R L 2 B85 g ) 2 B A7 D 4 LA 5 4 F
20 i % 8 7% (lipid droplet) BT G2 1E # 40 g A= ¥ i
2L B ER M B B AS B L 1 S R R R A A A T
LA rfe B 0 140 S8 2 AT XA BT 40 ) A AR AR
W, e B LT gL Rl BE R Sk 4 G A0 M PN P R S R, A
SEHG G o e B AT e 8 W 48 B HepG2 4 P9 miR-
122 (7 w35 AT 5 |6 40 A P B I B e e B e 4 i
(A BRAE LG PR AR 22 S ] L RS miR-122 X
i A1 9 45 1 FH B4 AR Jeg %) A A AR
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Xianbaitou 8283 Bulbus Scillae Scilloidis Common Squill Bulb
Xiangbaizhi HHIE Radix Angelicae Citriodorae Lemonfragrant Angelica Root
Xiangfu &t Rhizoma Cyperi Nutgrass Galingale Rhizome
Xiangjiapi S0 Cortex Periplocae Chinese Silkvine Root-bark
Xiangmao ﬁ Herba_Cymbopogonis Cifrati Lemongrass Herb
Xiangmupi BAE Cortex Querci Acutissimae Sawtooth Oak Bark
Xiangrikui og= Clinanthium Helianthi Sunflower Receptacle
Xiangru % Herba Moslae Chinese Mosla Herb
Xiangsizi HEF Semen Abri Precatorii Coralhead Plant Seed
Xiangyuan =i Fructus Citri Citron Fruit

Xiangzhangmu SRR Ligum Cinnamomi Camphorae Camphorwood

Xianhecao {LEsE Herba et Gemma Agrimoniae Hairyvein Agrimonia Herb and Bud
Xianmao HIES Rhizoma Curculiginis Common Curculigo Rhizome
Xianrenzhang A S Caulis Opuntiae Cholla Stem

Xiantaocao EE Herba Veronicae Peregrinae Purslane Speedwell Herb
Xiaobaicheng Il =}; 3 Radix Aconiti Heterotrichi Heterohairy Monkshood Root
Xiaobogu IR Herba Gendarussae Common Gendarussa Herb
Xiaofeipeng e Herba Conyzae Canadensi. Horseweed Herb
Xiaofeiyangcao »‘J\'ﬁﬁi Herba Euphorbiae Thymifoliae Thymifoious Euphorbia Herb
| Xiaoguogiangwei MNRER Radix Rosae Cymosae Smallfruit Rose Root
Xiaohuixiang hEEF Fructus Foeniculi Fennel Fruit

Xiaoji INE Herba Cephalanoploris Common Cephalanoplos Herb
Xiaoliangiao ES Herba Hyperici Erecti Erect St. John'swort Herb
Xiaowuxincai INTTILEE Herba Arenariae Serpyllifoliae Serpoletleaf Sandwort Herb
Xiatianju 'Fmﬁi Herba Adenostemmatis Common Adenostema Herb
Xiatianwu !3&35 Rhizoma CorydalisDectimbentis Decumbent Corydalis Tuber
Xiebai =] Bulbus Allii Macrostemi Longstamen Onion Bulb
Xiecao | s Radix Valerianae Valerian Root

Xiguapi i)\ Exocarpium Citrulli Watermeion Peel

Xiheliu i Cacumen Tamaricis Chinese Tamarisk Twig
Xihonghua FRLIIE Stigma Croci Saffron

Xihuangcao REE Herba Rabdosiae Lophanthoidis Linearstripe Rabdosia Herb
Xingxiangtu'erfeng  |SHEFRER Herba Alisliaeae Fragrantis Frangrant Ainsliaea Herb
Xingxiucai EEE Herba Lysimachiae Fortunei Fortune Loosestrife Herb
Xinming e Herba Thlaspis Boor's Mustard Herb

Xinshi == Arsenicum Sablimatum Arsenic Sublimate

Xinyi xE Flos Magnoliae Biond Magnolia Flower
Xiongdan HERB Fel Ursi Bear Gall

| Xionghuang HE Realgar Realgar

Xishuai 5153 Gryllus Chinensis Chinese Cricket

Xishuguo BHE Fructus Camptothecae Acuminatae Common Camptotheca Fruit




